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Lol NOI DAU

Phdt trién cOng nghtép ché tao mdy lé co 56 d¢ phdt trién moi nganh
cong nghiép khdc. Trong ché tao mdy, irupén dong bdnh ring chiém mor vi
i rdt quan lrong ching It nhitng co edu dong vai ird chi yéu trong hiiu
hét edc mdy, od dnh hieong truc HEp dEn chidt lwong [dm vige, an todn va
Uoi tho clia mdy.

Gia chng binh ring la mot linh vue cdi kim logi phiic tap nhdt. C6 12,
kirdng mot nganh mghé nao lai doi ROl & nguedi the nhing kidn thiic sdu,
rong va khd ndng séng tao vhu ¢ the g cdng bdnk ring. Tho gia céng bdnh
rang cin phdi hidu biét sau sdc B thuy€t dn khdp binh rdng, 6 khié ning
itnh todn cde thong sé kinkt hoo cua bdanh riing, phdn tich so d3 ding cia
mdy cfft rdng v iinh 1odn cdc thdmg s didu chinh miy.

Ning cao ndng sudt va hidu qud kinh € gia cdng binh rdng phu thude rit
nhidn vao su hidw BIFL sdu sdc ode phuong phdp ot rang tén tén nhim gidm
khii Iuong lao dong va gid thanh sin phim. Chinh vi vy ma tho gia cong
bdnh rdang phii khong ngirng ning cao ki€n thic chuyén mon ciq minh.

Hién nay ¢ Viét Nom rdt thefu téi fifu vE chf igo bdnh rdnp, ahidu nha
nghién cttu va sdrt xudf kit od nhu cdu phai di tim (0 lidu nuece ngodi. Tuy
nhién tii lidu nudc ngodi cang khéng 6 sdn, vd lai cang con nhivy ngudl
pdp kho khin khi dimg cdc 1 lidu dé.

Dé ddp ring phu citu ciaa cde nha nghién ciiu va sdn xudt bdnk rdng,
ching (61 bién saan cudn "Cing nghé ch€ tao bdnk rdng" voi néi dung bao
gGm wnhgng viln d8 nhue: khii nigm vé odc logl bdnh rdng, cde phuong phdp
gia cong hanh ritng tru, bdnh rdng com vd bdnh vit trén cdc logl mdy citg cdc
niede o6 naén céng nghiép tén tidn rén thé gici nhve Nga, Duc, Y, Anh,
My... Neodi ra cudn sdoh con d€ cdp dén vin 08 we ding hod qud trinh ché
tac binh rdng vi cic phuong phdp mhigt luyén bdinh rdng.

Do bién sogn lin diu, cudn sdch chic chdn com cd nhing thidu sor



Chuing (i mong nhan dicge va (rin Irong cdm an nRang y kifn ding gop cia
ban doc va dbng nghiép d& 18n (@i bdn saw, noi dung cia cudbn sdch dioc

frodn chinh fion,

Cdc ¥ kign dong gop xin giri v BS mon "Céng nghé ché fao mdy” trudmg
Dui hoc Bich khoa Ha Né&i hode Ban bidn 1dp Nha xudt hin Khoa hoe va
Ky thude®, 70 Trin Hung Dao, Ha NéL

Tac gia



PHAN |

NHONG VAN BE CO BAN VE
CHE TAO BANH RANG VA BANH VIT

CHIJONG 1

KHAI NiEM
VE TRUYEN DONG BANH RANG VA BANH VIT

1.1. PHAN LOAl VA CONG CU CUA TRUYEN DONG BANH RANG

Truyén ddéng banh rang duge si dung trong nhidu loal miy va co cAu
khie nhau dé truyén chuyén dong quay tit truc nly sang truc khic va dt
bign chuyén dong quay thénh chuyén déng tinh ti€n hodc ngupc lai.

~ Truyén dong binh ving dugc ding rét roog rai boi vi chdng cd nhitng
wu diém nhy kha nang (ruyen lyc 16n, dam bao 1y 86 ruyén dn dinh, he 50
cés ich 1on va truyén déng ém.

Truyén dong banh rang la shing co cdu quan trong trong 6 10, may
kéo, dong co dél trong, méby cong cu, méy nong nghiep, may cin ciu va
nhicu loai thiét bi khac.

Pham vi t6c do vd truyén lye ¢la truyen dong banh ring rat lon.

Ciac hop giam tde banh ring od kKha nang truyén cong sudt tdi hang
chuc nghin kW. T6c dd vong cua banh rang trong ¢éc co ciu truydn chuyén
dong téc do cao cd thé dat tdi 150mss. Céc banh rang truyén chuyén déng
quay duoc goi la banh rang chi dong, con banh ring nhan chuyén dong
quay dugc goi 12 banh ring déng (hay bi dong). Trong bi truy&n con co
khai niém banh ring pho (c6 dudng kinh hodc s6 rang nho) va hanh rang
lon (co dudng kinh hode sé ring 10n).

St dung banh ring <6 thé 1ruyén duge chuyén déng quay gilia cic (ruc
song song voi nhaw, chéo nhau hodc vudng goc voi nhau.

Tuy thude vao vi i tudng quan cua cic iryc ma ngudi ta phan bigt:
{ruyén dong bing banh ring Lry, truyén dong biing banh rang <0n, truyén
dong bang banh xofn Gc, truyén dong bing banh vit va truyén d0ng bang
thanh riing.



1.1.1. Truyén déng blng banh ring tru

Truyén dong bing binh
rang tru (hinh 1.1) duoc
ding dé quay cic truc song
song vOi nhau. Trong trudng
hop nay truyen ddng ducc
thuc hién bing cdc banh ring
(ru ¢ cac ring thing (hinh
t.1a), rang =ghiéng (hinh
1.1b) va rang hinh chd V
{hinh 1.1c).

Banh ring nghiéng c6 -

hai loai: nghitng (réi va
nghitng phat vi trong mdt
cap an khdp céc huéng
nghiéng c¢aa chdng nguge
nhau. Ring nghiéng cho
phép nang cao d ém diu khi
lam viéc vi tdng fyc Lruyén
tai. Nhuoe diém cia binh
rang nghicng la xuat hién luc
doc trye khi truyén dong.
B4nh rdng hinh chi V

Hinh 1.1. TruyBa déng bing bénh rdng tu
a b o - & khdp ngodk o- #n khip trong,
e 1, g h - ttuysn tdng banh réng - tharh rdng.

gitt duge nhimg uu diém cua banh ring nghiéng va caniridt tigu duoc luc
doc true vi co cac hudng rang nguoc chicu nhau tsén ting bénh ring.

Truyén dong bing binh rang try duge thye hién khong chi bing an
khép ngodi ma chn bling in khdp trong (hinh 1.1d). Truyin dodng an khop
trong <6 d& ém diju va 1wdi thg cao hon 5o v lruyén ddng 3n khap ngoai.

Ca hai hanh tang truyn dong &n khdp trong ¢6 cung mét chidu quay

nhu ohau.

1.1.2. Truydn déng bing thanh ring

Truyén dong bing thanh rang ¢(hinh Lle) 12 mot trudng hop dac biet
cia truy®n déng bing binh rang r¢. Khi tdng dudng kinh cda mot banh
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Tang ndc do 18n v& cing thi nd s& trd thanh thanh ring. Banh riang va
thanh rang cda logi truydn dong nay cing o6 rang thing (hinh 1.10, rang
nghiéng (h 1.1g) v réng hinh chit V (hinh 1.1h).

1.1.3. Truyén dong blng binh ring cdn

Truyén ding
bing banh ramg
con  duge  sd
dung dé truyin
chuyén dang
fuay giva cac
lrye nam trong
cung mdt  mit
phang ohung ¢6
dudng tim chéo
nhau (hinh 1.2).

Minh 1.2, truyn déng bisg binh rdng con
a- tAng thing, b- rang nghidng, ¢, d - rang cong.

Binh rang cdn c6 cac loai: rang thing (hinh [.22), rang nghi¢ng (hinh

1.2b}) va riing cong (hinh 1.2c, d).
Tuy thugc vao hinh ding dudng
cong dunc chon lam duong sinh
canh cua rAng ma ngudi ta phan
bi¢t: rang cong cd géc nghiéng
bing 0 (hinh 1.2c) va ring cong c6
goc aghiéng 160 hon 0 (hinh 1.24),

1.1.4 Truyén déng bing banh vit

Truyeén dong bing banh il
(hinb 1.3) duoe ding d4 truyen
chuyén ddng quay gida céc truc
vudng goc vin nhau. Tuy thude
vio hinh déng cla tryc vit mi
ngudi ta phan bidt: truyén dong
binh vit vdi truec vit hinh truy
(hinh 1.3a) va vdi truc vit 16m
(hinh 1.3b). Truyén déng bing
lrue vit dam bao duoc cong sudt

Minh 1.3, TruyBn ding bing tye it

a- e vl hinh trg b rge vt 16m

e- truydn déng xofn &c bing banh rdng iry
d- truydn ddng xodn Oc bing banh Bing obn
{traybn ddng hypoid)



truyen 16n, d¢ chinh xdc cao va do ém diu khi dich chuy&n.
1.1.5, Truyén dbdng xodn vit

Truyén dOng xofn vit bing banh rdng try (hinh 1.3¢) cang dugc dung
d¢ truyén chuyén dong quay gitla cac truc vudng gac voi nhau,

Céc banh rang riéng I¢ cia truygn dong xodn vit khong cé gi khac so
v0i céc binh rang trong (ruy@n dong bing banh ring tru ¢6 clng kich
thudc, Tuy nhien, phudng cua riing cia ca hai binh ring trong truyén
dong vil (xodn 8¢) 1a gidng nhau (phuong coa rang cia ca hai banh rang
trang lruyén déng biing banh rang try khang giéng nhau). Truyén dong
xodn vit bing banh ring try don gidn va 1 titn hon truyén ddng bing
tryc i1, nhung n6 <6 ahuge di€m 13 kha nang Lruyén luc thip. Vi viy, nd
il duoc dung 1rong cic co cfu truydn lyc.

Truyén dong hypoid (hinh 1.3d) dwoc ding d€ truyen chuyén déng
quay gilta cic truc vudng géc voi nhau trong cic loai xc 6tO va céie co cfu
ruyén dong c6 1ai Lrong 16n.

1.1.6. Céc dang truyeén dbng banh ring theo céng dung

Tuy theo cong dung ma truyén dong banh rang duge chia ra: truyen
dong lue, truyén dong tSc 46, Lruyén dong s6 v2 truyén ddng co cong
dung chung.

a. TruyEn dong luc. Troyén ddng luc duge ding dé truyén tai luc fon
khi 30 dung sd vong quay nho. P6 la coc truyén dong banh rang trong cdc
mdy can, miy nang chuyén, cdc loai 6 10 tai va cac loai mdy kéo v.v...

b. Truyén ding toec dé. Truyén dong tdc dé ca tde 4o vong rét 18n (1
150 m/gidy). Cac loai truyén déng nay duge ding trong cic logi may bay,
cac hQp gidm tée tuabin va céc loai co cdu tyong ty khAc.

c. Truyén déng s6. Truyén dong s6 dim bdo chinh xic géc quay cia
cdc banh ring chi dong va thu dong. D6 1a cdc truyén ddng ciéa xich dong
hoc trong cic méy cZt ring, cac oo cdu tinh toan vv... :

d. Truyén ding «6 cong dung chung. Truyén dong cS céng dung chung
lam vi€e & tdi trong thidp vi tdc d§ vong khoang 10 m/gisy. Dang Lruyén
dong banh ring niy duge ding rong rai trong nginh che 1ao méy.

Tuy theo t6c d5 vong V ma truyén ddng banh rang duoc chia ra:



Truyén dong ral cham: = § m/gidy

Truyén dong cham 0.5-3 m/gidy

Truyén dong trung binh  3-15 m/gidy

Truyén dong tde do » 15 mfgiay
1.1.7. Diac tinh cla truyBn ddng banh rang

Dac tinh co ban cia truyén dgng binh rang fa ty 86 truyén i Ty s6
truyén i cho hil WONg quan cua we 96 gde cia cfic banh ring chi dang
va thu Jdong.

Ty 8 truyen i duoe xde dinh theo cong thiic:

j= —2 (1.1)

4 day: w1, w2 idc do poc coa cac banh r3ng chi déng vd bi dong
{radian/gidy)

Radian 13 goc 1am cia dudng tron tya teén day cung ¢o chitu dai bhng

. 360°
chitu dil coa ban kinh dudng wén nay (1 radisn = —— = 57°17°46™).

Tide db y6¢ w Vi sé vOng quay cua banh ring n (vong/ phat} cé quan

hé suu:
w = % radian/giay (1.2)
o diy: & = 3,1416, do do: )
= —2 (1.3)
0y

& day: 01 nz - 56 vong quay cda cac binh ring chi ddmg va bi dong.

Ty s8 truyln cua cip hanh rang &in khop duoc xéc dinh nhu sau:

Ky hitu s¢ rang cias banh chil dong (z,) vh banh bi dong (22). con
dudng kinh chia (c6 thé (Tong vOi dudng kinb khoi xudt) cia banh rang
chi dong 12 4, vh banh rang thu doog u,. Céac sd vang quay cua cac banh
rang aily 1 ng vi ny. Vi cde dupng tron khoi xudl an khop y6i nhau khong
cit truol cho nén cdc diém nam irén che duisng tron khai xudt déu chuyén
dong voi tée dd nhu nhau

xdyn, = 7.45.04 (1.43



vi di= mer vd do=me2 {(m I modun ¢oa bédnh rang) cho ndn co lh:’: chia
hai v clia diing thic (1.4) cha 2m va sé duge:

2.0 = 2,1, {1.5)
£ na
hoge _ .
’ £ 0 (1.8)

Tu do ¢d thé thiy Ly s¢ truyén i cea cap binh rang in khdp bing ty
3 rang cua banh cha dong (2,) vi hinh ring thu dong (z,):
. 2
1= — (1.7}

Zy

1.2. THONG SO HINH HOC CUA BANH RANG

Duding thin khai duge goi 13 duiing cong do diém A nim 1rén duding
thang KK tifp tuydn vl duitng 1rdn 130 nén (hinh 1.4),

Putng tiép tuyén
dang d& xay dung
dudng than khai duoe
goi 13 dudng thang det
sinh. Dudng wrom khi
tridn khai tao thinh
ducing than khai duac
goi 14 dudng teon co

Eﬂ‘&ng Lt
or se
4\

a) €)
0. Co dim Ay, MY 8 e i 20
Ag vave 13 cac vioari
UEp theo coa didm A trén dudng thing det sinh khi né chuyén déng bao
hinh theo duling 1ron co o (hinh 1.4b). Trén dudng tron co o (ed dudng
kinh xic dinh) cé thé say dung ahice duing thin khai nhu mhau. Hinh
dyng cua cic dudng thin khai chi phy thude vdo dudng kinh caa duing
ron co s, Cang mot dudng than khai oo thé i mit bén eia rang kn
hodc rang nha (hinh 1.4c).

Hink 1.5 la nhitu dudng thian khai duge xay dung trén cing mot
duding tron co sa cd bin kinh r,

Khoang cich gita hai dudng than khal k& nhau duge do doc theo
duiing thdng det sinh ludn ludn ed dinh. No biing chidu dai cung cia
duding tron co 5O nidm giia cac didm khoi suit (U, U, ... U,) vi duge goi

1¢



Ia bude cosa i,

Bin kinh cung
thin khai Y& mdt dai
lucsng thay dii boi vi
tai mdt diém hi ky
cua dudng than khai,
vi du, tai diém x {hinh
1.5h), hiin kinh cung
thin khai bing chitu
dai cia dudng thang
det sinh b, ¢6 nphia 13

. o Hinh 1.85. Nhigu cudng than khai cla mét dudng trdn oo =3 [a)
doan thany i di¢m C vd thong 53 hinh hpe cia dufing thén khai (B).

1i€p Luyén voi dudng
trom ¢ 80 W diém cho trude x.

Chitu dai clia dudng thing det sinh xc 1a canh goc vodng cua lam gidc
vudng xoc va hing:

h= VRI-1? {1.8)
O diy: Rx - chi¢u dai cia bin kinh - vecto {chitu dai doan thing néi
1dm O coa dudng tron co s vdr diém x trén dudng 1thén Khai);
r, - bin kich cda dudng Lron co s0.

Chigu dii x¢ 12 dudng trién khai day cung cia dudng tron co s nim
bao cac goc A, v« (gid 1] coa chec gde theo radian) duge xéc dinh theo
cong Lhic:

b=r, 6 +a) (1.9)

Goc lam ¢, bang 10ng cdc gic 8, va o duoc goi B gée trién khai cia
didm x trén dudng than khai. Day i gdc quay cia dudng det sinh cx dé
et doan thang than khai t6i diém x.

Chi¢u dii doan thang cia dudng thing det sinh b cing duge xdc dinh
theo cong thic:

b =1, (1.10)

Nhe vay: 1,(f; + a,) = rlge, do db: &, + e, = 1gx, hay 8, =Iga,_ - a,
¢ nghia la gée 14m 6, bao phan than khai tit ¢iém dlu Gi difm det sinh
x. duoe xdc diph bing hidu giffa 1ge_ vi géc e, (theo radian),
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Géc a, gifta bin kinh - veclo R, cua difm quan sat va li€p tuycn voi
duing than khai KD duoc v¢ qua dicm nay goi [3 goc dp lue. No bing pdc
duae Lao thanh piita ban kinh - vecta va ban kinh cia dudng 1160 co 50
vudng poc voi dudng thang det sinh.

Goc #, 12 ham s6 cia goc @, Ham 6 nay duoc ky hicu la inve, vi
duoc goi 14 haim s6 thén khai, cd nghia la:

8 = inve, = lga, - a, {1.11)

Vi b =r1p.= r.t2a, cho nén:

:P)[ = tgal\'. {1._]2)

Ngoii ra, ban kinh - vecio R, 1 ¢anh huyén cia tam gidc vudng oxc
vh bang:

r

R, = —= (1.1

Cse,

Ding thifc niy cho thily hinh dang cua dudng thin khai phy thude vio
ban kinh eda dudng tron ¢o s0. Khi bén kinh cda dudng tron co s nho
thi dudng than khai ¢6 df cong 16n, con khi ban kinh cia ditiing trom o
s tang 1én vO cung thi duong thin khai trd thanh dudng thing. Khi r,
(ban kinh coa dudng tron oo 86) bang vO cing thi banh rang tru trd thanh
thanh ring ¢o cac canh rang 12 dudng thing. Do nay c¢ho phép xac dinh
hinh dang va kich thudc cia banh 1ang va cua dung cu ¢ét khi gia cOng
bing phuong phip bao hinh theo bién dang (contour) cua thanh riing.

An khap thin khai cd nhitng uu diém sau déy:

1. Ring cia dn khdp thin khat duoc ché tao don gian hiing phuong
phap bao hinh | bdi vi todn bo prophin (bi¢n dang) rang duge hinh thanh
bing mot dudng cong.

a. An khop than khai (an khop ring thin khai) Jam vige chinh xd¢ kbi
thay déi khoang céch 1am (vin gidh duge 1y 50 Lruyén) do d6 cO thé giam
gia thanh khi ¢hé tao v ldp rap cic chi L& dang hop.

3. Khi #n khap than khai, hinh dang cua ring cua mdL binh rang nao
do khang phu thude vao bin kinh dudng tron o s cua banh ring an
khilp v6i nG, vi vy méi mot banh rang co th€ dn kadp voi phicu hanh
ring ¢6 dudng kinh khac nhau, do dd ¢é thé don gian hod van d¢ k& cfiu
vh lip lin.
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4. Khi biin kinh caa dubng (ron ¢o s0 oo vo cing Lhi duong thin khai
trdy thimh dudng thang. do dd banh rang o duttng kinh I6n vo cOng 5¢ tré
thiinh thanh ring o prophin rang i dupsng thing.

Tinh chiit nay cia dudng than khai ¢é § nghia quan trong trong thic
k& va ché tzo dyng cy cdt rang cing nhu trong ché o banh rang.

5. An khdp thin khai cho phép cdt banh rang hi¢u chinh, ¢o nghfa 1a
sai rang md khong cin su dung dao chuyén ding {(do dich chuyén dao
tigu chudn).

Gin ddy trong nhidu may hang nang da duvc st dung bo ruyen an
khop Novikov., Binh rang dn khdp Novikov o khi ndng tai trong Ion vi
dd chdong mdn cao hon binh ring dn khdp than khai. Vi trong an khip
Novikov khong ¢4 su 13n theo chitu cao, cho nén cic banh rang nay chi
e dang rang nghi¢ng. Hink £6 13 m3c cit ngang cia cic rang an khop
Nawvikov. Philn 1am vide cua prophin ring duge ch& tao theo cae cung (rimn
vil prophin ring I6m ¢6 ban kinb 160 hon prophin ring tai. Nhis 46 ma
o dude dicm Gép xie diw Lign gida cic prophin cho nén 35 chinh xic
chd 1ao cie binh ring khéng cin cuo lHm.

Trong qud trinh lam viée cha b Lrayén, diém tidp xbe cha cie ring
dich chuyén theo dudng thing song song vidi cac true quay caa cac binh
rdng. Duing thing nay 13 duding an khdp. Khodng cich {1l cue (poc) an
khop p o1 duong an khop K duoc goi 14 "dich chinh”™

Khi ting "dich chink" thi 10c do Lruot coa ¢ic bé mau rang ting 1&n.
Sau khi chay ra rdt nhanh, cic rang dn k¥hdp voi nhaw trén toan bo chidu
cilo cua prophin ring, do Jdd do khop diém trd thanh An khop duong
thiing.

Dudng Lép xi¢ trong in khiop Novikoy khic duong @n khdp thin khai
a chd, nd khing nim theo chitu dii ring mi theo chitu vao va tzo thinh
20 HI¥ vl phuong cua ring.

Sau khi chat i cho bd truyen dn khodp, rho bicn ding din hoi trén
bé mat rang mi dudng tidp xiic 1rd thinh vt Gep xdce, Khi cac ring 1in
{irén nhau theo phuong chicéu dai coa ching thi v&1 1idp xdc cing dich
chuyén dou theo cic rding,

Tuy thude v vi tri cta duding &n khdp J6i vai dudng thiing ndi cac
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tam coa bdnh rang ma binnh rang
Novikov duoc ché ag theo 3 phuonp
in sau ddy:

i. Bdanh rang nhé ¢o rang 106, con
banh ring lon ¢ rang lim; duong in
khop niim ¢ sau tdm cuc theo phuong
chuyén dong cda ring: lugnp dich
chinh / duong (hinh t.6a). Kifu in
kbdp nhu viy duge poi li an khap sau
lim coe.

b. Diis rang cia cac binh rang nho
vil banh ring lin co dang I, edn chan
ring cua ching ¢d dang 16m; Kidu
truycn ddng nay co hai dudng &n khap,
mat nim 3 trede tm eye ¢on mot nim
¢ sau thm cye (hinh 1.6b). Kicu an
khop nay duoe goi 14 3n khdp wrude -
5a0 LM cue.

c. Binh ring nho ¢d rang 10m, con
biinh riing 1an ¢ raong 16i; dudng an
khdp nam 0 trude 1dm cue theo
phuong chuyén dang cua rang; luong
dich chuyén / im (hinh 1.6¢). Kifu an
khaip niy duoc goi 1t an khop trudc
tim cue.

Nhu trén da ndi, &0 khdp thin

Bdnk réng ahd

Banly rong idn
a)
Bdah rdng ahd

—-—
-

NK II.:"S/

Bdnk ring ldn

b)

8oak rduwg ahd

- —r

\, \})‘
Banh rding Wn
c)
Hinh 1.8, An khdp Niukav
a- rang cda banh nhd ob prophn (8
b- d5u rang cua cd hai banh ldn vi
ahd od prophin {8, con chén ring cda
ehlng <o prophin iém; c- ring cla
banh Bn cd proghin 1B

khai ¢6 nhitu du dicm do 3¢ nd duve ding rit tong rai trong thue (&,
Hinh 1.7 li dang an khaop thén khai cda banh rang ro.

Cac dudng trOn co s cd cdc bidn kinh r, va r,. Duing thing NN L
duiing LCp tuyén vai cae dudng (ron ¢ 50 v 13 dudng thing det sinh coa
ci hat duong thin khai. Diém Gép xic cea cac bt mit than khai khi lam
vige dich chuyén theo dudng Lép tayén vdi edc dubng trdn cd 50, Vi vay
dusng thing NN duge goi 13 dudng an khop. Khi quay chc banh rang,
chan ring cua binh ring cha ddng (banh rang 1) bit diu ¢ diém ¢| cua
dudng an khop dé Gép xue voi dinh ring cia binrh ring thu dong (banh
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rang 2). Sau dé didm GUSp xGe cha ?&

cie prophin ring dich chuyén theo o | Bdon rdrg !
dudng ¢;pe, vi tal ehe difm ¢, cic ol l
riing ra khoi o khop, Doun thing dn
khop gida che di€m ¢, vi ¢,y dude goi
12 chitu dai §in khip.

T
- K
).f

Duing thing noi hai tim O, vi

0, cia cic banh ring duge goi i \._;. : AN
duong tam. Chitu dai doun thing €l o/
gitia cic Am O, va O, duge goi la , | /Eﬂ'nh réng 2
khoang cich tam. 31?3

Di¢m p I diém cit coa duong Hinh 1.7. An khdp Ihan bai
Lam wii duong phip tuyCn ching doi cua binh rng try

voi cde prophin rdng duoc goi la 1am
cuc An khip.

Cac duding tron €6 dm O vii O, vi duge vé qua didm p (Lam cue dn
khop) véi cic han kinh 1, v r, duge goi 13 cae dudng ron khoi xudlt, Khi
lim vide, cic dudng Lron nay 1an bao binh v8i nhau ma khdng <o hién
(ong truot 1én nhaw.

Dudmng tran kboi xuft chi duge hict ddi vdi cap banh ring &0 khop
véi nhau, con d6i vti timg banh rang riéng 1€ thi nd duyge xic dinh la
dudng tron chia khi banh rang nay an khop voi thanh rang chuin.

Duéing trdn khoi xudt coa edp binh rang &n khop chuiin (hanh rang
khong dich chinh) khi ¢6 khodng cich (im ding s¢ trung vdi dudng irom
chig, oy nhién, khong nén dong nhit hai khat ni¢m aiy lam mot

Gae o, niim gitta dudng in khip NN va 1iép tuyfn AB vi citc duing
tron khai xudt coa cap banh cing 3n khap duge goi 1 goc in khip.

Dudng 1rdn ¢o ban kinh R, (c¢ tam 14 (dm cda banh ring) vi gidi han
cic dinh cia rang dude poi 12 dudng tron dinh (hinh 1.8).

Dudng Lron c6 bin kinh R, gioi han cée chin ring duge pol i duding
trdn day.

Hicu gilta ¢4c ban kinh cia cic dudng tron dinh va day 1a chidtu cao ring h

Phin rang nim phia trén dudag rbn chia {(dudng kinh chia) duge goi
1i diu rang (hodc dinh rang). «on phin Ting nim gits dudng tron chia vi

|3+



dudng 1ron diy
duge goi 1it chan
rdang.

;E‘UEﬂ“r_g Pree oy
g trin
ki xud¥

Chitu  cao
diu ring h' 1
khoiing cich
hudng kinh giga
dudng trivn khdi
xudl vi duing
tron  dinh, con
chigu cao chan
rang h" li
khaiing cach
hudng kinh gita
ducing iron kho
xull va dudng
Lron day,

Buirizg fetn GHT

Bufing drin dh

Chica  dai Hlah 1.8. Céic dudng Ihdng =8 cda banh rang 1y
cung cua dudng
tron chia duge gidi han boi céc mét bén cua prophin ring duge goi 13
chi¢w diy rang S. Chigu day rang duge do theo diy cung cou dudng trom
chia duoe pui la chitu diy ring theo diy cung coa duong tron chia S
Chi¢u dai cung coa duéng 1rom chia dugc prti han bai che prophin coa hai
rang k& ahau duoe goi 1a bé rong rinh rang s,
Chicu dii cung ciia duding trén chiz nim gita ¢dc prophin cia céc
ring cimg phia duoe goi 13 bude an khop L
Gilta bude an khdp ( vi bude co so L, (cung nhu gita duiing kinh cq
8¢ d., vi dubng kinh chia d) ¢ him quan hé sau:
L,= Leosa, {1.14)
d,= d.cosa, {1.15)
o diy: @, = gde an khdp; t- budce in khip.
Khoang cich giva cic prophin cing phia coa hai ring k& nhau do
theo cung cia moL duting tron bit ky dong tim voi duing Lron chia duge
gui 1a bude vong,
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. . . . 360 2z

Bude goc y duge goi ld géc bang —.:_ (hodc thea radian 14 ~ ).

NEu s6 rang cua banh rang biing z thi tich 2.1 Id chitu dhi coa dudng
teon chia, ¢ nghia 13 7d.

Nhu vay: d = i.z (1.16)

D& tién cho vic 1inh todn cic thong sd hinh hoc caa binh rang,
ngudi ta dua vao thong 56 m va nd duge goi |3 modun an khdp. Modun
m 12 t§ s& gilta bude an khdp t vi x. Vi thi nguyén cva budc an khip t
1a mm, ¢on x I3 mat sé triu tugng, do dé m ¢6 cang thd nguycn véi t.
Nhu viy:

t

m=— (1.17)
S
Néu trong cong thue (1.16) thay 7z =m 1hi
d = mz (1.18)

Tir d6 ta thay dudng trim chia ¢ia bénh réng 1a duéing tron cd dudng
kinh bing tich ctia modun m va s0 réng z.

Cac banh rang ¢6 modun ms 1 mm goi la cac panh rang modun
nho; m = 1+ 10 mm - modun trung bigh va m = 10 mm - modun [dn.

Thong qua mddun m cé the tinh duoc tat ca cac thong 50 hinh hoc
cita bach ring. PGi voi binh rang ti¢u chufin (banh tang khong dich
chinh) ta ¢6 céc quan hé sau:

R =mh" =12mh=225m
Déi voi banh rang 1ru ring thang:
DE=d+2h'=_zm+2m=m{z+2)

L m.z
§ =—=—= L5708 m.
2 2

Doan (hing 16n nhat ma céc ring coa mé banh rang nim trong tanh
ring cia banh ring khic dn khop voi nd duoc goi la chitu shu li€n vao
ciia rang hr. TY 58 cua 112 chitu sau ti€n vao cda rdng hr va modun m goi

h
I3 he s6 chitu cao rang ([ = 27:1)'

Hi¢u gida chiéu cao rang h va chiéu sau tidn vao cha ring h goi la
khe hd hudng kinh (¢ = h - b}
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O mét sé nude nhu Anh, My ngudi ta khong diing don vi hé mét mi
dung don vi b¢ Anh, cha nén thang s8 4n khodp khong duge goi la modun
mi goi La Pil. Pit la sd réng ndm trong 1 inch cha dudng kinh chia:

P = z (1.19}
(d}u "
Pit la dgi lugng oghich dio cia modun néu modgdun duoe do then inch:
]'I'F
P= - (1.2
(m)
Néu mdadun Ja mm thi quan bé (1.20) ¢6 danp:
25.4
P=— 1.21
. (1:21)

D¢ nghién ciiu Ligp cidc thaing sO ¢ha banh ring va dung cu ¢ rang
phai nghi¢n ciu bién dang khoi xual. Bién dang khoi xufit duoe poi la
bicn dang cde thanh rdng cho phép an khdp khang cd khe hd vdi banh
ring mii chicu day rang cia nd khong cin phai hidu chinh. Bién dang niy
la co 50 d2 thi¢t k& prophin cia dung cu ¢@t eang. Bién dang khai xubt
cha banh rang tru 12 thanh
ring ¢o prophin thing (hinh

1.9). | | i F 5% i
Gée prophin cita bién v e % L Jrung Link

dang khoi =xuft duge = g s 0-51; /’;’;‘i

chon a = 207 hé& sd chidu Y ,;f";/ﬁ/;t F//f/;

cao rang I = 1. Trong m 3 ’//”'///{""’” e

v AN LI K St
I3 ?ﬂwé'b’-”ﬂfﬁ:/z

sO trudnpg hop die bidt cé
th¢ s0 dung bién dang khai
xudt ¢ ring ngéin ([ = 4,8).

)

l_ii_f_‘: 245m

Phiin lam viGe cda thanh

ring ¢ nghia 13 doan thing

[Gn nhd1 mi cdc ring cla

A

a5t p’:f%_ -

md1 banh ring nim trong
ranb ciu binh rang khac
duoc gol 1& chiu s lién
vio ¢ua 18ng h. Theo titu

F’__/’_ﬁ
A A phT 002
G s 7t

k)

) . Hinh 12 Bign dang kbhdi aufi coa banh rBng iru
chudn h,=2m, ¢dn dOi v  a. che thong s co ban b- bitn dang vét canh.
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ring ngdn h. = 1,6m. Khe hod hudng kinh ¢ = (.25 m. Chicu day caa
prophin ring theo dudng trung bink cis thanh rang biing bt rdng rdnh
rang:

8§ =5 =05 (1.22)
& diy: L - bude dn khdp.

Bién dang |am viée cia thanh ring d6i vi cac banh ring tru tde di
caa ¥vdi m z 2 mm ¢& dang vl mép & ddu rang (hinh 1.9b).

Khi banh rang tru va thanh ring in khop véi nhau khong <6 khe ho
thi didm a v difm a, cia cic prophin (hinh 1.10a) ndm (rén dudng an
khdp, con chidu dii ddy cung aa, luon ludn ¢b dinh doi vai mdt madun
banh rang vd khdéng phu thude vao
sd rang cua no.

. - . . Sax =
Vi viy diy cung nay goi la day s [ -
cung ¢ dinh. Khi géc a = 20, chicu e N \\
day coa rang theo déy cung ed dinh ' .

S . 5¢ bang 1,38704 m. Khi bénh
rang tru cd gde « = 20° an khap
vOi thanh rang khdong céd Khe ho thi
1iép xic coa cac b mat rAng xiy 1a
tai cac did¢m ndm cach dudng tron
dinh cia binh rdng mdl doan h,,
= (1.748 m. Vi tri cua hién dang khdi
xudt nhu viy duoe chon lam vi i
chudn. Su x¢ dich cia bién dang khai
xudt (U vi trf chudn theo phuong
hudnp kinh goi la dich chuyén cia
bién dang khoi xudt.

Hinh 1.10. Hinh thinh ddy cung cof dinh
. ) : {a} v4 chidu oddi khodng phép tuydn chung
Lliép xic A v B cia hai h¢ mdt song cla barh rang (b)

song vai hai prophin ridng khong

Duitng thing di qua hai di¢m

cung phia goi ld khodng phap tuyén chung. Khodng phip tuyén chunag 1a
1idp tuyén ddi voi dudng trén co s3. Chidu dai khoang phip tuyln chung
{hinh 1. 10b) khi @ = 20° dugc tinh theo cong thife:
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L. = (1476 (2n-1) + z.0,01387]m (1.23)
o day: n - 53 rang nhm trong khoing phép tuyén chung.

1.3. DICH CHiNH BANH RANG

Trong nhidu loal may va co ciu khic nhau ngudi ta con s dyng céc
banh rang khong tiéu chudn. Thong thudng do la nhing lugng x& dich cin
dua vio d& tranh hién (uong cit lem khi gia cOng rang bing phuong phip
bao hinh nhing banh ring cé sd rang nhod (hinh 1.11).

Cit lcm chin rang lim cho d§ bén udn gidm, giam chidu dai an khop,
(Ang Gi€ng On khi lam viée vh 1ang hé s& truot cua céc prophin ring khi
truyén dong.

Dha vao lugng dich chinh Bidn dang knoi xust
cho banh ring tiéu chufn goi <ua bank ring
13 su dich chinh, ¢on céc
bénh ring duge cit cod dich
chinh goi cic binh rdng dich
chinh.

Banh rang dich chinh ¢6
nhimg uvu diém han 50 vdi

Viig chin rdng bi cdi fem

. Hinh 1.11. Chan 1&ng B cdl lem khi gia odrg
cdc bénh rang thdng thudng, binh ring €6 38 ring nnd.

cu thé 4 ching cd dé bén
uén cac hon vi chan ring day hon, dd mon mat rang it hon nho cai thi¢n
dicu kién trugt cia che prophin rang khi truyén déng.

Dich chinh ¢& thé duge dng dung cho ¢éc bank rang ¢4 & ring bt
ky khi ¢in phai dam hao cho ¢ap banh rang in khép ¢6 khoang chch 1am
chinh xac.

Co nhitu phuong phap dich chinh cac banh rang cdt biing phuong
phap bao hinh, Thong dung nhit 13 cac phuong phap dich chinh chity ¢ao
va dich chinh gae. Cac phuong phip nay duoc thyc hién kbi su dung dung
cy cat Llicu chufin bliing cich x¢ dich bi¢n dang khoi xuiit cha thanh ring
(coa dung cu cit).

Dich chinh bing x¢ dich bién dang khédi xudl 1a chon céc doan trén
dudng than khai cia dudng trén co so &€ dich chinh nbim dam bao chit
luong yéu clu cia b Lruyén,
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Trong ci hai phgong phip dich chinh cac dubng kinh cia dudng ¢om
dinh. duding tron ddy va chicu day rang theo dudng Lon chia déu thay d6i
(hinh 1.12).

Hudng dich chinh bién dang  u.pnie dhéng praphin dich it
khai xufl coa thanh ring ah chith
duoe thye hicn hode theo huing
10 1am banh rang (dich chinh )
duong) hoic theo hudng npudc [
lai tir 1Am banh raag (dich chinh
am}.

Hink v.i2. Banh ring dich chinh w&

Ty 50 gida tugng dich chinh binh rang khéng dich chinh.

cia hicn dang khoi xudl va
modun goi 14 he sé dich chinh &
Ah

k (1.24)

m

Khi dich chinh duong E>0, con khi dich chinh am &<, Trong tryong
hop dich chinh duong. dutng kinh cua dudng tron dinh ring 1ang lén
(tang lén 2 1an luong dich chinh), con trong truiing hop dich chinh 4m
dudng kinb nay giam xufng {giam xudng 2 Jan lugng dich chinh).

Duing kinh cia dudng tron chi (vong Lron khoi xudt) Ja mdl dai
luong tinh todn va cd gid tri ¢& dinh, khong phy thude vao tinh chél vi
tuong dich chinh caa bicn dang khoi xudt.

Khi dich chuyén duong chitu day cua rang theo dudng tron chia § 160
hon be rgng caa ranh ring S, (8>Sy) cimn khi dich chuyén am S<3,.

Khi dich chinh chi¢e cao (hinh 1.13) banh ring nho duge ché tao vl
juung dich chinh dusng cua bicn dapg khai xudl {§>0), cOn banh rang ldn
_ viti luong dich chinh &m (& <0) c6 vung gif L tuyct déi

Nhu vy, khi dich chinh chitu cao: £, = -Ey vl ting ciu ching biing
0. ¢d nphia 12 &, + &, = 0.

Khi dich chinh chigu cao, chitu ddy rang ctia hinh ring 1&n gidm
xudng mot lugng bang luong ting Ihém chitu ddy rang cua hanh nhd.
Khodng cich tam gilta hai hanh ring an khdp khang thay déd, con goe dn
khop tuong dng vai goc an khop cta bé truygn bianh ring khong dich
chinh (banh ring ti¢u chuin).
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Trong truang hop, néu wing cac hé 6 dich chinh khic 0, «& nghia
13 &, + &, = 0 thi khodng cich tdm cia bO truyén banh réng s¢ khac gia
tri tinh todn 1§ thuyft, cé nghia la:

A=2m

2

(1.25)

Do dé géc an khdp ¢ia bo truyen banh rang s& thay doi.

Cich dich chinh nhu vay
lam thay ddi khodng cach tim,
pdy ra thay doi goc an khap
duge goi la dich chinh gde (hinh
1.13h).

Cal rang voi dich chinh pde
cing duoc thuc hién bing dung
cu cit rang ticu chudn.

Hé s6 dich chinh khi dich
chinh géc kbang biing nhau, cd
nghia 13 £, # £, cOn tdng cla
ching khac

£ +E %0 (1.26)

Uu diém chinh coa dich
chinh géc 1a dua bo truyén binh
ring vio khoang cich tam xic
dinh va ting dd hén cia ¢a bo
truyén.

Cac loai ring dich chinh ndy
14 vdc loai rang duoc véat canh
vi cic loai ting bién thé. Cac
ring dugc vat canh cho phép
giam tai trong dong trong bo
truyén va giam dng suit Gép sic
8 cde diém dn khdp xa nhit, Vil
ti€p xie duoe giai thich nhu sau:

Do c¢d sal s¢ phuong cia
rang, sai $0 gia cong vo hop
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truyén dong, do cang ving cha lrue v & dd thip va bién dang coa ching
khi ¢6 luc tic dung cho nén trong cde bd truyén luc vét tiép xdc thudng
khang dam bio di dién tich yéu ciu. Trong mot sé trudng hop véL ti€p
xic giam xudng dang k& vi <6 thé xudl hién dudng 1i€p xic, do do dén
dén hién (ugng tap irung tai trong & mot vai phin nha cua prophin cing,
giy ta mon nhanh va gly raing. Vi vay, trong nginh ch€ 1ao mdy nguoi 1a
cing hay ding banh réng cd ving 13¢p xic han ché. Ving ti€p xic han
ché duge tao thanh bing céch cit rang cé hinh tsng (réng (phinh ra &
doan pilia, hinh 1.14).

Banh ring ¢6 rang hinh lang tréng dugc ding trong cic co ciu vén
chuyén va trong
cac khdp ndi. Az

A

Lugng  bicn
thé doc (giam
chitéo day cia ring
a hai diu) dudc
tao ra df bi lai sai
sé phuong cua
ring va do khong
song song cla cic
truc banh rang, Hinh 1.34. Ring cd bidn thé, )

a. ring vii vdt 1ip x0c b- cdc dang tAng bign hd.

Nhd c6 UONE 1 bign the dbu: 2- bidn thE khing ddu; 3- bifn thd Rinh cén.
kim loai duge hét
di Aa (Aa = 0,01 + 0,025 mm ddi vdi cic banh rang modun nho va An
= 002 « (L06 mm d8i vdi cac banh rang modun 16n) ma qua trinh &n
khap c6 th khir duge tidp xie diém. VEL Lidp xtc tap trung & phin gida
¢l ring, do dé céc binh rang il ed kha ning bi vénh truc va ¢6 dg chéng
mon can hon.

Cac rang bifn thé cho phép giam khe hd an khép so vdi cac ring
thong thusng, do dd cd thé gidm duoc tigng on khi truyén dang.

1.4. BANH RANG TRY AN KHOP NGOAI

Bénh rang tru goi la banh rang co cic ring duge ¢t irén phoi hinh tru
Banh rang tru o cic dang: rang thing, ring nghiénpg va rang hinh cho V.

Bang 1.1 12 vdc cong thuic tinh todn cic thong s6 hinh hoe ciu banh rang
tru rang thiing (binh rdng khong dich chinh hay banh ring ti¢u chudn).
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Bdng I1 Cing thic tinh thing s& hinh hec cia banb ring try ring thiing

TEN GOl Don vi | Ky hidy Géng e ik
Mécun _ rm m Chon theo titu chudn
Buge theo dudng trén chia (budc e 1 t = mx = = 3HE
véng chia)

Bude oo sd mm 1, ta = moreoszQ”
54 ring coa banh cha ding . z, Chon theo k¥t clu, K z <T7
58 rdng cia banh thu dbng . z Banh rdng ckn dich chinh
Dudng kih cda ducng trdn chia (véng | mm & d—mz
chia}
Budng kinh dinn mm D D, = d + 2m = miz+2}
Dudng kinh day mim o D, = d - 25m = miz-2,5]
Chigu cac rang i h h=h+h =225m
Chigu cao déu réng mm ) W=rm
Chisu cao chin réng mm h" h™ = 125m
Khe hé hudeag kinh mim c ¢ =h' - h' = 028m

. . t  mw
Chidu ddy réng theo cung cua duong rrm 5 g = radrs
1rén chia 2
Chidu dai rang mrm =] b=¥m

d,+d, z,+2p

Rhoang cdch 1am mrm L A - =M

Bang 1.2 vd 1.3 la céc eong shic tinh cac thdng s6 hinh hoe cia banh
rang tru ¢6 dich chinh chitu cao va dich chinh goc.

Bang 1.2. Cing thie tinh théng s hinh hoc
ca banb rdng tru ¢b dich chinh chitu cap

] Ky [ Céng thie 1ihh
Tén goi hifu

Banh rEng z, Banh rdng z2
MGidun m chon thao ti2u chuén
Budc 1 ft=mn
H& =8 dich chinh £ thon 1o k¥t cfu

£ £y
Dudng ®inh wong chia d dgy = ma, dyp = M2y
Dudng Hinh dinh Do | Day = g1 + 2mit + £y) Dot = do¢ + {1 + &5}
Budng kinh day D, | Diq= gy - 20025 - &) | Dyg = dyp - 2125 - Egl
Chidqy cao dBu rang [ by = mit+ £ Hya = Ml + &,)
Chigu cat chan rang b, W, = mitas - £ h'y g = mit 25 + &5}
Chigy cat réng b b= N+ b, =N+ W= 225M
Khe hd ban kish c G = 025m
Chi%u diy r2ng theo 5. S, = M{1E7 + DT2BL, 5,5 = M7 + QT2BL,)
dugng trém chia (vdng chia)
dy + day Z,+2;

Khoéng cich 13m A A= —2— = —wz—
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Bang 1.3, Cong thilc tinh thing s hink hoc binh rang tru «d dich chinh goc

)}
ChiBu cao chin rang L
Chlgu cao rdng h

Chigu day réng thee vang | g
chia .

Khoang cach 1am A
L.

5

Py = (4125 - £})

o= MS? + 07288} | Sip

l_ . Ky T '1
Te ¥
n o hidu Ciang thte tnh
Médun m chon 1heo tidu chudn
Budc 1 t=mx
HE =8 dich chinh : : chen theo kit cdu .
1 2
mfz,+Zy)
hy=f + &y ——. (0.9 - pose)
\ 2 cosw
H& 58 can bing dich chinh
0728 [E4E5)
a ddy invee = ————— + 00KS
Zy+ 2y
Dudng Kinh wong chia o d, = mz, dy = m. 2,
Duang kinh dwh Dgn 1Dguy = dgy + 2M0 + & -y | Dyyp = digp + 2M{HE, - )
Dudng kinh day o, O, = dyy - 2m(L35 - £ D, = i, - 2m{25 - £y
Chi%u cao diu rdng e Hig =mi1+ & - Ny M,y = mi+5, - gl

Wk2 = MIL26 - £,)
He =y + Ry = Pp + Mg

= rm [LST + 07285,

2..+2

A=m—gimte,+£a-ht,1

l

Banh rang (rg rang nghiéng uu diém hon se vbi banh rang Ly rang
thing. cu thé I3 lim vite ém nhis riing nghi¢ng khi vao khip khong ting
dat ngot chitu dai ring ma ting ta i theo phuong doc (10 diu niy sang ddu

khac). Banh ring nghicag ¢
kha nang lam vige vOi W d0
cae hon vh truyén téi lon
hutn. Mhuoc diém cua hanh
ring nghicng 13 xufl hicn lu
chitu truc khi truyén dong
(vi riing nghitng).

Gae f§ pifta UCp 1uyén vOi
dudng xodn cit mal bén cua
rang v hinh tru chia va tam
banh cang dude goi 13 géc
nghiéng cua Tang Lrén hinh
trw chia ¢hinh 1.15).

N
-1 4l ‘L\w

Phuing e 2ang

,\th i

: Tiét Mﬂ PhnF “"
QY

te el gi¢

._'__,_r""
- ne‘r d.ren miil 8 dau

ATy

i
e

Hinh 1.15. Cic thing s cia banh réng ngnisng.
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Gée niy Lthudng niim trong khodng 7' < g < 35% Hai binh ring
nghicng an khdp voi nhau o6 ciing goe nghidng # nhung co chidn dai
nguge nhay,

Bdug 1.4, Cong thie tioh Winh ring tro rang nghitng khing dich chinh

Tén goi Bdn v | Ky hitu Cang ific tnh
Médun phip fuyén mm m, Chen theo fitu chudn
Bute phép tuydn theo ving chia mm t, t=rma; a=3U6
58 ring cla bénh chi ddng ) % | Chon theo két giu. MEu Z < 17 birh
cln dich chinh
58 r8ng cua banh thy dng - z, rang de
Gde nghing trén hinh try chia dd #
, m
Eugng kinh vbng chia mm d d = ot
cogf
Dudng kinh dinh mm D - - m f—
@ knh di () Dy =d+ 2m, mn(“sﬁ+2}
. z
L'l..l'a'lg kirdy Hay M Di ﬂ' =d . 2'5”‘" =m, {ﬁ . 2|5J
Chilu cao rang mm A b = 228m,
Chidu cao thu réng mm L) hWo=m,
Chiu can chén réng mm h K = 125m,,
Khe hd hudng iinh mem ¢ ¢ = 0asm,,
Chidu ety rdng thea cung wéng t, ma
. . . - mm 5 L
chia O 181 didqn phdp tuyén Iy 3
d +
Khodng cdch t&m mm A P - 9
m
Madun mat diu mim m, m = —=n
i cogd
. L L
Buse mét diu theo ving chia rom e ¢ Mt
 cosg coBS
- . m_ 12
Bude xodn rmm 8 n
sinyt
Chidu ddy idng theo cung ving hon s, 6 - t _ M
chia d 1t didn mat dhu 5~ 2 " 2co88
Bdn kinh vény tedn oo sd m o , o Seos:®
= 2
Budc cd 54 mm 1, 1, = m, . scos2”

Binh ring nphiéng ¢6 budc phip tuyén, bude mit diu va bide doc
tryc khée nhau. Bude phap wydn 1 12 khoang cach it cdc prophin cing
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phia cha hai ring k& nhau theo dudng vudng goc véi bé mat ring (theo
LE dign vudng goc). Bude mit Jau (| duge xiac dinh theo phuong vuong
goc voi 1Am bédnh rdng (theo tid dién mat diu), con buds dog true () duoce
xic dinh doc theo duong sinh cua hinh iru chia, Cac buoc nay of quan b¢
vl nhau nhuy sau:
1, = L.cos § - {1.27)
t, = 1cigh (1.28)

O binh ring nghitng ngudi ta ¢dn phan bi¢l hai mddun: mddun phap

tuyén m, vd modun mat ddu m,. Cic modun nay ¢o méi quan hé sau:
m, = m.cos 2 (1.29)

DOi véi cie binh riing nghiéng cdc gid trf mddun d2u tuong dng vin
cae mddun lidu chuan.

Bang 1.4 1a cic cOng thie linh banh ring tru ring nghiéng Khing dich
chinh.

Banh ring hinh chil V 12 loai binh rang ¢d cie rang nghiéag vai
hudng rang nguoc chidu nhaw. Banh ring hinh chd V cé tdt ci céie wu
di¢m cua banh réng nghicng. Ngoai ra, nhi ¢d cdc hadng nghiéng coa
rang npuoe chitu nhan nén nd kha duge lye chicu trye. Bianh ring hinh
chit ¥V duge dung d¢ truyén ding cong suit kn. Nhuoce diém caa binh
raing hinh chir ¥V 1 tinh ¢6ng ngh¢ khong cao.

1.5. BANH RANG TRU AN KHOP TRONG

Binh ring trg an khop trong ¢ ciie dang ring thing va rang nghitng
dune ¢t trén mat try trong cia phoi (hinh 1.16).

Binh cht dong thang thudng la banh rang nhd 3n khdp ngodi. Khi
truyén dong ca hat banh 1on va banh nho déu cong guay theo mal chicuw.
Nhii ¢ prophin cla rang 16
(hinh nha} v 16m (binh 16n) an
khop nhau cho nén bd (ruyén an
khdp trong lam viée ¢m hon va
¢ tudi bén ¢an hon bd truyén an
khdp ngoai.

Bang 1.5 14 cic coOng thic
tinh banh rang tru rang thang an
khdp Lrong.

Hinh 18, Cac thang s8 coa
binh rAng ty An khdp trong
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Bdng 15 Cing thife tinh binh ring tro ring thing an khép trong

Tan goi Ban i K¥ hida Cong fwic 1inh

Wéidun T m m Chon thec tidu chuan
Budc theo wéng chia mm 1 temr o =246
Budc co =d mm t, W = mer zoszp”

S rdng cis Danh rang ngodi . z, Chon theo Kt i

86 ring cua banh ring trang . z,
| Duéng kith véng ohia berh ) T e T d | dp=m. z, |
Dudng kinh dinh (banh G} mm D, Dig=d + 28m = {z, + 25)
Chiku cao ring mm h h=H+h =225 m
Chibu eao dau ring mm h h=m

Chitu caa chan ring e h b = 125m

Khe hd hudng kinh mm c € =h -H
E-Ib:-rhcr?i:yn:am theo cumg ving - S s - % i} _rrl;

Chidu dii ring rm kb b =1

Kho#ng edch tam frimy A A = dz_+f'_' LG Tl

1.6. BANH RANG CON

Ring cia banh ring ¢on duoc cit tren mit ¢om caa phoi.

Hinh 1.17 bidu didn cac thong s8 cia binh rang ¢on. Khi cac banh
Tang con quay an khop vii nhau, cic mal con khdi xuidt lan wrén nhay
khdng trugi. Chitu day va chitu cao cug rang khong ed dinh (thay ddi):
ching gidm din thco hudng 161 dinh con, Nha dé md bude vang (hay
midun) caa cde banh rang con cong thay dai.

Céc thong s6 chinh cia bank rang con duge xic dinh & 1€l dign coa
rang biing mat phing con phy tre) eO tAm (ring voi tim coa bink ting con
va cic dudng sinh vudng géc voi cic duding sinh cira mat con chia,

Céc mat ¢on ¢o cong dinh 0 got la con dinh vi con day. Cic g gilta
cdc duong sinh mat con va 1Am hégh rang goi 1a gdc dinh P va gic day
;- Cde pde gidi han diw rang va chan rang goi la cic goc dinh rang " va
cdc gic chan rang »",

Gde gida dubng sinh cha mat con phu tro va dudng tim banh raag
g0i [ goe con phy ¢, Goc gida duong sinh va dudng tam cia m3t ¢6n chia
gui b pog eon chia ¥1- P3- GOc & pida cac dudng thm cia chc binh ring
got i gde tam (10 = L70%). Cap banh rang con ¢d goc 4 = 90° duge su
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dung rong rai nhil trong ché 1wo miy.
Kh — 0 Ll H zl . — £2 - 1l
14 = 907 1hi1g p, = — ;5 1gp, —l"—,l’P2=9{} - P
(@, - g6C con chia cua binh ring nho: ¢, - goc oo chia cia banh rang
160: 2,3 2, - 56 rang cia banh ring nhé va binh rang ln).
Bianh rang con
cing nhu binh rang

tru o the duge ché /Q\
g . ) o . - w\\\?‘
taey thanh banh réng ,fﬁ}\-s‘*? & i
. . e e R o RN
dich c¢hinh, D610 vol -~ T

o Mgt cdn o
hanb rang con cd hai ©oohig o \\/’ Iréaﬁéﬂﬁfﬁﬂﬁm
phucng phip  dich g4, \ = }

chi\nh: dich  chinh cin diok
chicén cae va  dich
chinh tiép tuyén. Dich
chinh chitu cao v&
bhian chit khdng khac
gi so vdi bdnh riag 5 SRR S —;

tru. Chigu cao dau

ring cua hanh rang
nho khi dich <¢hinh
1ing 1én mol lugng

tm. cén O bdnh rang /\
o

iom no giam di me

luong tuong ty. Khi
dich chinh thi gic dau
ring va goc chaa ring

=~ Mt cin phy trg
. vl bdnh rdng mo

cang thay doi.
Khi dich chirh i -

tdp tuyfn, chicu day Hinh 1.17. Céc thing 38 cia banh réng odn.
coa riog hinh nho

then ving chia ting 1én con O bénh lin no giam di mot luong xic dinh.
Cach dich chinh nay rit d& thyc hién ohd vice diéu chinh dung cu cit
theo chidu day ring.
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Dich chinh géc @ banh ring con khong thé thuc hién dugc hai vi clin
phai thay 4 goc thm ma Lheo k&t cdu thi dicu niy 12 khong the duge.

Chicu dai duidng sinh cBa cic mil con chia giba dinh con va ving chia
goi b khoang cich con L. Khoang cach L, duoc x4e dinh theo cong thide
SAU:

m.z, M. Z;
L, = —— = = £1.30a)
20, 2810 ¢y

Khi 8 = 90", ta <o

L, = 0SmyVa + 2 (1.30b)
Khoang cach K ti mat dau (mat chudn) cua bénh rang dén dinh con
li kich thudc lip rép chuin. Kich thude niy cd quan hé v khoang cach
M, (tit miit div cias banh Ting dén diy via mat con) bang dang thic:
DU
K = ?Clg‘pc + MK (1.31}
Hode:
K = L, cige,(p;} - m, sin pipa) + My (1.32)
Kich thude My duoc chon theo k¢l ciu cho 1ang binh rang cu thé,
Bang 1.6 12 c4c cong thic tinh banh rang con ring thiing {hénh rang
khong dich chinh).

Bdng 1.6, Cong thie tinh banh rang con rang thing (khémg dich chinh)

Ton goa Don «W | Ky higu Céng Thi finh
Médun mat diu mm mg Chon theo titu chudn
Bude mdt diu mrm t, 1§ = mga; 7= 3148
35 rang cda banh chi dfng e z, Chon theo ket ciu
S# ring cua banh 1hu déng mm 2y NEu z<17 barh 1ing cin dch
chirh
I
(dc cdn ving chia ota banh rang chi | d& 0 tgpy = T
déng {khi & = 90} Z;
2
Géc ofn vong chia coa binh ring thw ot Pa tpa = -
déng (khi 6 = 907 Zy
s 4 ban z 5
Be cin wang chia oda h rang chi o e WGy = T nmeht
déng (khi 3 = 907 1 17z, + 208t
an 4nh z 5imt
Goo ofn vbng chia cia bénh rang <hd ke P s = —— " o
| cng (ehi 4 = 20" 2 ] 27 1, + zc08l
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Bing 1.6 lifp theo

Ten g Don vi | Ky hidu Cong thie 1ink
Gie tdm o d =y +
Dudng kinh wing chia mm d o =2
Buting kinh dinh mm o, D, = mylz + 2e0ap)
Chitu cac ring mm h b= 225m,
Chiu cao diu réng e k b =m,
Khe hd hudng Yinh mm ¢ c = Da5m,
Goe ddu rén : ., m
4 a5 ¥ tay = T‘
{zoe chan ring 48 e o - 1.2?_“15
Chigu oai cung coa con chia khdi xufit - L Lo my.Z, . ﬂ‘ll,;zz
& 2sing, 28w,
Géc can dinh ds g Yo=y t ¥
Gac odn day =l-] ) =y -3
Géz cén phu o4t w w=%%.¢
Chibu ddy rang theo ving ohia mrm g
Chidu diy r&ng theo ddy cung cb dinhk i 8,
Khodng cdch 0 vong trén dinh dEn mm h,
dAy eung ed dinh
Chigu dai réng T b h=< 0350
Khodng cdch W dink cBn dén wing
trén dinby;
- cla bARD ring chii ding Ty
1, = mg (E - -::us-,nz}
mm
- ¢da banh rdng thu déng i
ly = mg (5 - cospy]
Khoang cach tif mat diu dén dinh cin mm ky =19 - |
cia binh réing chi ding .
Khoang céeh 10 mat dhu <€n dinh c6n mm k; = Qg - Iy
cia bénh rang thy dbng
Gh;Eu Gag hdnh rang cda kanh rdng men H, =k, + b cogg,
chal ding H
Chiéy cec bdnh rang coa banh rang mm Hy = ky + b cosyp,

thu ding
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1.7. TRYC VIT VA BANH ViT

Khiu chi dong cia truyén dong banh vit ¥ truc vit, con khao thy
ddng 1a bénh vit, Truc vit ¢o hai loyi:

- Tryec vit hinh tro.

- Tryc vit 1om.

Theo sd dau moi thi true vit b cie loai: mot diu mdi va nhigo div méi.

Theo phuong phap hinh thanh bé mat xadn vil 1hi truc vit hinh ry cé
cac loai thong dung: mat xodin Acsimet v mat xofn than khai. Truc vil cé
mal xodn than khai duoc diing trong nhing co cdu quan trong truyén d6ng
vOi tai lrong va tde dg 10n, ¢dn truc vit ¢ mat xodn Acsimet duge diing
trong cic ca cau truyén dong voi tai trong vi tée 40 nho. Hinh 18 (3 céc
théng s& ¢ua truc vit vA bdnh it

Duéng kinh mat (ro ngodi ciia true vit duoe ky hiéu 13 D, con duing
kinh day (mat tru diy) duge ky hicu 1a D,

Duong kinh vong chia d, cia trac vil 12 dudng kinh cia hinh tru co
CUNg tam vdi truc vil ma trén dudng sinh cia né c6 chitu rong rinh blng
chitu diy cua vong xodn vil.

Khoang cich ngan nhal giita hai vong xodn vit K& nhau cia dudng
x0dn Lrién khai trén hinh tru chia coa truc vit goi 13 bude phap tuyén t .

Khodng cach gifta hai mat cong phia cia cdc vong xoin do trong 1igt
dién doc tryc theo dudng song song vai 1am truc vit goi l1a budc doc truc
cua tryc vit ¢

t
| Ty 56 % goi la modun huéng truc m, cia truc vil,
Khoang cach do theo dudng song song voi tam truc vit giita céc mat
cung phia cua cing mdt vang xodn goi li budc dudng xodn cia truc vit Ty
Ly = 1.2, (1.33)
O day: 2, - s6 dhu mdi cia true vit. Truc vit mdl diu moi ¢6 1, = 1.
Goc néing coa vong xofn 1rén hinh tru chia A bang:
My &

tpd = —— d
i

O day: d, - duding tron chia céa (ruc vit.

(1.34)

Buding trom chia cda true vit d, ¢6 quan hé véi modun huéng truc m,,

s& dAu mdi coa true vit Z; vi gic nang vorg xodn trén hinh tru chia hang
ki¢u thuc:
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6)

Hinh 1.18. Céc thdng s8 coa tryc vit va banh Wit
2. true vit hinh trg b true wit 1Gm

(1-35)
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Chitu day vong xodn cda trgc vit (trén hinh tru chia) theo &l dién

phép tuyén 8, duoc xic dinh bing cdng thife:
7,
S, = > eosd {1.36)

Khoang cach gida cic 1am cda truc vit va banh vit goi 1a khoéng cach
tim A clia bd truyén truc vit - banh vit,

Vang tron coé dudng kinh d, ndm ¢ mat phing trung hinh cia banh
vit va 1iép tuy@n voi hinh try chia cia truc vit goi ld vong chia cua banh
vil (dy = mg.z,). Budc va modun caa banh vit theo tiét dién mat d3u bing
budc va modun cda true vil theo tigt dién doc truc,

Banh vil khdc binh rang tru O ¢hd 12 nd o6 hai dudng kinh ngodi: mdt
goi 1a duong kinh ngoai B ;, con mét goi L dudng kinh vong dinh cua
binh vit D .-

D, =2A-d, + Zm, (1.37)

Prophin ring cia banh vit theo tiét dien doc tryc cia cac boai truyln
dong truc vil - biaoh vil khac nhau th khéng gidng nhau. Banh vil an
khdp wéi truc vit Acsimetl ¢ prophin rang Lhin khai, cén bénh vit in
khop v6i truc vil than khai ¢6 prophin rang thing.

Truyén déng truc vit - binh vit ving <d loai dich chinh nhung rit
hiém. O truyen ddng truc vit - banh vit dich chinh cc dudng kinh dinh
va day cua truc vit khdng thay d6i, con dudng kinh vong tron khoi xuit
d;, ¢ia no thay ddi va bing:

d,, = d, + 2m, (1.38)
o day: & - hé s dich chinh.

Bang 1.7 la cic cdng thae tinh truc vit v binh vil dan khop voi trye
vil Acsimel.

Bang 1.8 A cic eong thic tinh truc vit vi truc vit [6m.,

Truytn dang bing truc vit [6m cd khd nang trayen hec va hi sé cd ich
lon hon so vOi truyén dong biing truc vit théng thudng. O truyén dong
truc vit 16m thi true vit bao 18y bénb vit theo cung cita vang trdn khai
xudt, vi viy khi @n khdp cé nhide rang cing tham gia hon truydn dong
bling truc vit kinh tru. Hinh dang dac bigt coa rang banh vit tao didu kién
Lhudn [0i cho vige hinh thanh chém daw - y&o 3 ndng cao (wdi tho cia
b truyln.
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Tuy nhién, do cifng vilng tia truc vit 16m phai cao hon tryc vil thong
thuing, bai vi nfu ¢ cing ving cua no khong di ¢ thé 1am cho truc b

gay khi lam vige,

Béng 1.7. Cong thilc Finh true vit va banh vit &n khop vii truc vit Acsimet

’_ : Cormg dhdc tinh
Tén goi Don vi | Ky hidu

Trge wit Barh vt
Madun hudng e mim m, Ghon thec tly chufin | Cnon theo tigu chudn
Budc doc truc i 1, 1, = mgn -
56 dAu mdi hodc s8 ring - z, 2z | Chon theo két clu Chon theo kit céu

, =5 I,=30
Bude dudng xodp mm ty tg = 1,7, .
Chisy cao vbng »odn n =225m h = 125m,
fhaje ehibu sao rdng) mm h N
Chigu cao diy vdng wolin \ b= m, h = ms
hode chidu cac réng mm u
Chilu cac chén ving xodn | o - h* = 126m, h' = 125m,
hodc chidy cao ring
%he hod hudng kinh mm & ¢ =025m, & = D25ms
Dudng kinh vbng chia mm | d,. dy | Chon theo kit clu g, ~m, I,
Dudng kiah véng dinh mm | dy Dy dy = dy + 2m; 0p = dy + 2my
Dudng kinh vémg déy rm | odi O, g = d, - 25m, D, = dy - 25m,
Chibu day vong xofn hole L, 1, M
chibu diy ring theo vidng mm 5, 8, =3 =3 Sa="% =3
chia
Khodng céch 1Am i A . d, +dy

2

Gée ndng duong xoln trén ) m, 2,
hinh 1ry kihdi xudt df i A= ;'

Tiél dién hudng tryc cda truc vit vi iét dién ciia mal phing chinh cia
banh vit ¢ dang mt thanh rang cung tron.

Cic dudng thiing ndi idp theo cAc canh bén caa thanh rang nay uép
tuydn voi dudng 1ron d,, goi 13 dudng tron prophin, Duing kinh vong trdn
di qua tiét dién nho nhél coa truc vit 16m goi 1a duing kinh cia vang tron
tinh t0dn cta truc vit d,. Vong tedn cha banh vit tiép xde vi vong tron
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tinh (04n ¢z truc vil poi 1a vong teon tinh todn coa banh vit va ¢6 dudng
kinh d,.

Bdng 14 Coéng thdc tinh ttuc vit vd trye vit 16m

Céng thic tinh
Tén goi Bien i | Ky hibu
True vit Barh il

; 28

Wichur hudng trc mm m m =
E 2 oq+ti,

Khodrg cach tAm i A Ao=dy+dy = 05m [0+ Iy
58 div m& hode =8 rang - ¥ 2y Chon thea kit céu
Dugng kinh véng 1rén mm d Chen 1hee kit ciu
proghin o
S0 rény cia b#nh rang .
ndm trong pharm vi tus vit %o 4y =7
Ghibu can ddu vdng xodn - .
hodc chibu cao dau rang mm | Ry R 2 <hy <27 hy=hy - C
Chitu cao endn wong xodn o " u_
hodc chin rang mm hy: hy 2<hy <15 Ko=thy + G
Khe ki tidng knh mm c ¢ =02m, ¢ = 02m,
glglg kinh véng trén tinh o d, d, d, = Dy, + 20’ dy = 28 - d,
Dudng kinh ving dinhk men | Dgp Dga | Dy =Dy + 3N, +h)) | Dgp = dy + 2
Endng kinh wbng déay mm | DD, | Chon theo ké cflu D, =d, = 2n°
Gic gida ti¥p tuyln voi d,
wang tron prophin va ban a9 & sng = a.
kinb wang rda Hnh 1gdn 2

Mot nia goe gilta cac mal bén vua ranh vong xofn cia truc vit duge
k¢ hi¢u 13 @, con mOt nua goe giva cde mai bén cia rink cuia banh vit
duce ky hitu 12 «,.

Budc goe cha binh vil duoc xac dinh theo cang thic:
_360°
=
& day: z, - 0 TAng cia banh vit.

Y (1.39)

Gac a, co quan hé vii ghe o, vh bubc goc v, h_ﬁng bigu thic sau:

ay = ay + 2 (1.40)
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CHUONG 2

DO CHINH XAC CUA TRUYEN DONG
BANH RANG VA BANH ViT

2.1. KHAI NIEM CHUNG VE DO CHINH XAC CUA TRUYEN DONG
BANH RANG VA BANH VIT

Tinh chit chung v¢ d6 chinh xdc clia (ruygn dang binh rang va banh
vit nhu dd bén, tudi tho va do Jam vide ém phu thude truoe hét vio do
chinh xdc ch& 1a0 va ldp rap cua ching.

Céhc sai s0 clha may, cus deo. sai 53 gi dal phsi, bidn dang cia hé
thdng cong nghi: vii cde ydu 15 khic ¢6 anh hudng rit 13n d&n do chinh
xic tla binh rdng vi binh vit,

D¢ dim bio d9 chinh xée cia bd iruyen, da chinh xde cua binh rang
va banh vit phai duve xdc dinh theo tiéu chudn Nha nude. Tiéu chudn nay
qui dinh 12 ¢ap chinh xac khic nhau.

Ticu chuldin &0 chinh xac cia banh ring va banh vit duoe xic dinh khi
thi€t ké bo truyén xuflt phét tit cong dung. dieu kién m vige, kich thuic
vt clic y&u 16 khde cia ching,

DO chinh xdc cua bink réng va banh vit duge dac trung bing cde chi
ticu sau day:

- Do c¢hinh xac ddng hoc.

- DO & dinh khi lam viec.

- B chinh xde Gidp xic.

- Khe h¢ mit bén.

Do chinh xée déng hoc diic teung sai 56 goc gquay (1 vonp) cia banh
rang kode banh vit. Do chinh xéc niy rél quan wong ddi voi cac Lruyén
dong <6 tinh dén gdc quay nhu truyén dong phin do coa cac may it ting
hodc cac co cau do dfm v.v.

D0 Sn dinh khi lam viée dic truag cho do én dinh cua 10 &0 quay
cha hd truyén dong trong mé viing quay cua binh ring hoac banh vil.
Dao dénp cia 16e Jdo quay sé gy ra tai trong dong hoc, fung dong vi
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lifng dn cha hd truyén. DO chinh xdc nay il quan trong ddi vai truyén
At Iye m vice vii tde dd 1on,

Do chinh xdc iEp xoc ¢é anh hudng dén mae dO tap trung 1di trong
trén cac vong khic nhau cia he miit rang, dnh buong dén & ben vi tudi
tho cia hd truyén. Do chinh xae 1iép xic duoe dac trung bling vEt G
xic {di¢n tich va hinh dang) cia mat rang khi &n khép trong bo truyla.
DO chinh xée nay 1it quan trong d&i voi cdc b truytn cd Lai tgng 1on va
e do thap.

Khe hét mat bén 13 khe ha gida cde rang trong bo truyén, Néu khe hi
mil bén duoe dam bao thi ¢d the tranh duoc hicn tuang ket ring khi an
khiip. Chn nhé cing khe bo mat bén duge xdc dinb khong phai hing muc
4o chinh xac cia bé truyén ma bing cong dung vi dicu kién s dung cia
no. D v che didtu kign s dung ciia b truyén, trude hét phii ké dén
ditu kicn nhi¢t 4o khi lim vige vi dd an todn bai lron cho bd truyén. Vi
du, dSi vai cac bo truyln cd tinh dén géc guay cin cd khe hé mat hén
nha., con déi voi cac banh ring trong cic tuabin, 18¢ ¢ cao lui cdn o6 khe
ha mat bén 1dn.

Xuft phét (I didu d&. ngudi ta qui dioh 4 cdp khe ht mit ben cda by
rruyén nhu sau:

- Khe h¢ béng €.

- Khe hé nho.

- Khe hd trung binh.

- Khe ha lon,

Trong d6. bd truyén o khe ho trung bink duoc dung rong 1ai nhit,

2.2, PO CHINH XAC CUA BANH RANG TRU.

D¢ chinh xic cia binh rang tra (rdng thing, rang nphiéng vi rang
hinh chit ¥} duge qui dinh theo ti¢u chuén TOCT va TCVN cho ciac madun
m=1 + 50 mm, géc &n khip « = 20F vi duong Kinh vong chia = 5000 mm.

Theo titu chudn TOCT va TCVN thi dd chinh séc cia binh rang try
duoc chia sa 12 cdp. trong 6 cip 1 <6 40 chinh xfc cac nhit va cip 12
e6 do chinh xac thip nhit Tuy nhién, lrong thyc (& ngudi ta chi ding cac
cAp chinh xdc 11 3 + 11 v lrong nganh ché tio may céc cap chinh xic 5
+ 9 duge diang nhiéu nhat,
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Chi ti¢u tdng hop cia saf sd dong.hoc cua banh rang vru [ sai sé
dong hoe cia banh ring AFy, 06 duge xic dinh bing sai sd gac quay clha
banh ring trong mot ving quay.

Sal 56 dong hoe cus banh rang xuat hién trong qua Lrinh cdl ring cho
yéu 14 do sai sd dang hoe coa méy, sai 8¢ pi dit phdi vd dung cu.

Cic thanh phiin coa chi ticu sai 56 dong hoc bao ghHm:

- Sai 8¢ tich luy bude vong Aly.

- Do dav hudng kinh cla vinh riang ¢,

- Dao ddng khoing phip tuyén chung A L.

- Sai 56 hao hinh Agp,.

- Dao dong khoing cach tam trong mot vong quay cta béinh rang A a.

Chi ti¢w 1dng hyp danh gid do 6n dinh khi lam vice 13 sai & chu ky
AF. Nguyén nbin gay ra sai s6 chu ky 13 sai s3 cOa may. sai s6 gd dat cia
dung en cdt vi phoi. Khi sai s8 chu k¥ I6n, bo truy@n lim viec €6 va ddp,
co Lai trong dong va Liéng 6n 1ang. Cic thanh phin coa chi ticu dénk gid
do dn dioh khi lim vice bao gdm:

- Sai %6 budic co 53 AL,

- Sai s budc vang AL

- Sai 50 prophin Af.

- Duo dong khoing cich tim khi banh sing quay duge mot rdng A 4.

Chi ticu 16ng hyp dinh gig vEL (idp xde cia hd truyen 1a chidu dai va
chicu cao cia v€1 i€p xbe trén bé mat ring, Céc thanb phin cua chi ticy
danh gid véi 1icp xic bao ghm:

- 8ai 50 phuong coa riing AB,

- D khong song song cda cic dudng tim Ax.

- Dg I¢ch chéa caa cac duting 1imay,

- Sai 80 cia bude hudng true AB,.

- Sai 88 hinh dang vit vi tri eda duiing tdp xic AB,.

- B¢ khong Lhang cia dudng ép xic AB,

Chi ti¢u Wing hop khe ha mat bén t luong x& dich caa hién dunp khii
xullt clia thanh rang Ab. Cic thinh phin coa chi ticy khe ho mit bén bhao
gom:
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- Sai l&ch khodng phap tuyén chung AL,

- Sai 5@ chitu diy ciia ring theo diay cung of dinh AS .

- 8ai 0 cia kich thude do theo hat con 1an AM.

- Sai 1&ch khedng cich tam.

Dai véi banh rdng ro, phuong phip khach gquan vh chinh xdc nhat dé
danh pid do chinh xdc 1 kiém tra theo chi tiéu wing hop. Tuy ahica, cich
kicm tra nay khong phai hic nao ving ip dung duge vi 1¥ do thicu dung
cu do vh ciic ditu kién san xudl cu thé khac. Do d6 trong thuc 1€ ed thé
chi ¢lin ki¢m tra cic théng sé thanh phan dé danh gia dG chinh xdc caa
hanh rang hoi vi cac thong s3 ndy ¢o lién quan mat thiét vdi nhau.

2.3. DO CHINH XAC CUA BANH RANG CON

Do chinh xic gia cong cha binh ring con (rang thing, ring nghicng
vi rang cong) véd che madun m= 1 + 30 wmm v duding kinh ving chia =

2(HH) mm duge xie dinh theo tica ¢huin TOCT v TCYN. Theo cic tidu
¢hufin nay thi do chinh xic ciu banh ring con cing duce chia ra 12 cip,
tuy nhién vice chd tao binh rang con ¢6 &b chinb xdc cao khé han so vili
banh ring tru cho nén dé chinb xdc cia banh ring ¢On chi duge qui dinh
cho ciic cap chinh xac w5 dén 1L

MAi mot cép chinh xic cia bénh ring ¢bn cing choa 4 dang ticu
chuin;

- Bd ¢hinh xéc dong ko

- D% 6n dinh khi 1am vige,

- DO chinh xic Lidp xde.

- Khe hd mit bén,

Chi ticu ong hop coa do chinh xéc dong hoc caa banh rang con la
sai 3¢ dong hoo cia hinh rang AF,. Cic thanh phan cua chi 1i¢u nay bao
gom:

- Sat s0 tich y bude vong Aty

- Da dao vanh réng o,

- - Bai 86 bao hinh Apy.
- Dao dang khe hd mat bén 4 Cu.
- Dav dong soe tim A .
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Chi ti¢u tong hop caa dO On dinh khi lam viée 1a sai s@ chu ki AF
Céc thanh phan cua chi liéu pdy bao gom:

- 8ai s0 budic vong At

- Sai sO cua hitu cic budc vong Al

- Daw ding cia goe 1hm wrén mot rang Ag.

Chi ticu 10ng hop cha vt Lifp xic 1i chitu dai va chitu cao cua vt
tidp xic¢ trén b¢ mit rang. Cic thinh phin cia chi tiéu vél Lidp xic bao
g Om:

- DO khdng giao nhau cia céc dudng 1dm Aa.

- Luong x& dich eia dinh con chia AK.

Chi 1i¢u 10ng hgp cuz khe ho mit bén 1 lupng mong cla ring AS.

Cac thanh phan cas chi Liéu niy hao gdm:

- Bai 50 gidi han cia gde thm Ap

- Sai 86 pdc tam Ag,,.

2.4, DO CHINH XAC CUA TRUC VIT VA BANH VIT

Ticu chudn FOCT vi TCVN chia truyén ddng true vit - banh vit (hay
201 Lt 1d truyén dong hanh vil) ra hai nhom:

i. Bd Lruyén dong hoc trang dé qui dinh di¢u chinh vi tri cia truc vit
va banh vit theorkhoang cich tm va vi tri coa mdt phiing trung binh ¢ua
hinh vit.

2. Bo truyén lue khong qui dinh digu chinh nhu O nhom 1. Cée 1idu chufin
FOCT va TCVN qui dinh b truyén déng hoc cho cic modun hudng truc
m =1 + 16 mm va duong kinh vong chia cda hanh vit = 5000 mm. Bo
trayen ddng hoe cd 4 cip chinh xac: 3, 4, 5 va 6.

Céc titu chuidn TOCT va TCVN qui dinh bé truyén luc cho céc
modun m = 1 + 30 mm va dudng kinh vong chia cia 1ruc vit < 400 mm
va duting kinh vong chia cua binh vit = 2000 mn. BO truyén Juc ¢d 5 cip
chinh xic: 5, 6, 7. Bvi 9.

Cég tieu chuan FOCT vd TCVN qui dinh céc tiéu chudn da chinh xac
cha tryc vit, bank vit, cda bd troyin va ¢d titu chudn khe hd mal bén

Khe ho mét bén cia bd truyin hanh vit duge qui dinh theo luong
mong cia vong xafn rue vil,
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CHUONG 3

CHE TAO PHOI BANH RANG

Tu} theo muc dich sir dung mi binh rang duge ¢hé 1ao tir cdc vill ido
khic nhau nhu thép, gang, kim loai miu, ¢bfl déo vv... MAI mot logi vit
licu déu thoa man nhimg yéu ciu riéng, dic biét la dong cho ché tao otd,
mity kéo, may bay, cdc miy cong cu vav..

Thép 1a vt lidu co kha mang truyén 13i 16n, do bén uén, dd bén ticp
xac va dd chong man cao.

D¢ giam tifng Om. banh rang duge chf 1a0 bing gang va chit déa, The
vat lidu nay so val thép ¢d gid thanh thip hon, tinh gia cong to1 hon,
ntng banh rang ché tao bang cde loai vit licu nay truyln luc kém hon
céc binb rang bang thép.

Chon phuong phap ché tao phéi phu thude vao hinh dang va kich
thuite cita chi Gél, vat lidu vi cong dynyg cda nd, san luong hing ndm vi
cie yu 16 khiic. Phuong phip 1t nhit Ja phuong phip ca gid thianb ché
tao phoi v pia cong co thip nhit. Y&u td quan Lrong nhit khi chon
phuong phap ché tap phoi la WO kidm vat ligu, Tice kigm v lico dat
duoc nhit giam lugng du gia cong o va tang Jg chinh xdc cua phoi (kich
thudc via phoi piin gidng kich thude coa chi tict).

a.1. pOC

Dic 1a mot phikmy phip ¢hé tas phoi truyén théng. Ca nhicu phuong
phap dic kbde nhau. '

_ Dite trong khuén kim fogi. Die trong khuon kim logi duge ding d&
ché 140 phoi binh rang tru ring thing, binh rang con ring thing va dJai
quat banh ring. Phai hitnh rang duoe che tan hiing cach rot kim loai nong
chay vio khuon thép. Do chinh xde coa phii binh ring phu thudc vio di
chinh xdc cia khuon kim toal, kich thuoe vi hinh dang coa ehi 1iét va chél
luong ¢ua kim loai néng chiy. Cac banh ring duce ¢ché tuo bang phuong
phap dbe trong khuon kim loa ma khong chn gia cang co bd sung. duse
diing trong e co clu truyén domg vai tée dd thdp va khe ho mat bén
16m.
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- Dric dp fwe. Thic 4p lye duge ding d& ché 1ao banh cang tir kim loai
mau. Khi dic kim loai nong chay dudi ap lue va tde do can duoe tét vio
khutn thép (kbudn duge ohi¢t luyén dat do cing ohit dinh). Bing
phuang phip nay ¢d the chd tao duge cac banh ring an khop ngoai va ao
khap trong. Tu hop kim kSm ¢o the dic duge cac binh ring ¢& madun m
2 (L3 mm. tir che hop kim nhe of (hé doc duge cde banh rang ¢6 médun
205mm vit it hop Kim ddng - c6 médun m = 1.5mm. DS voi cic binh
rang dic dp hue tr hop kim kém rhin chung khong ciin phai gia cong co
bd sung mit cing. con cic hiph ring dic ap luc th hop kim nhe va hop
kim dong ciin phii qua gie ¢ong ¢o bo sung, do do phii dé lai luong du
cho b¢ mat rang.

- Dtie trong khudn néng chdy. Dic (rong khudn ndng chay duoc dung
dé ché g0 phéi hode binh ring i thép va kim loai miu 6 hinh cing
phdc tap. Qua trinh dic duge thye hién trong khudn gom cd A0 chinh xic
cao (uong dng vii hién dang cua phoi. Phuong phap dic nay ¢ do chinh
xde cao. phan lo6n cic bé mat chi ¢in gia cong tinh B cudi. Ding sai kich
thde caa phot dac rong khudn nong chiy khodng =03 mm hay 0,75
kich thude danh nghia.

Banh vit dugc dic ti ding thau cd luong du dé gia edng co. Bianh vit
hang dong duge lAp trén vinh thép hode vanh gang. Cac hanh vil bing
doing ¢ kich thude nhd duge ¢hé 1ao litn mat khéi.

Dung sai cta kich thude phol die gang duoe trinh bay trong bing 3.1
Cap chinh xéc 1 ¢é di chinh xac cao hon cic ¢dp chinh xée 1 v 111

Bang 3.2 |4 luong du gia cong co phoi gang dic.

Bdng 1L Dung sai <ba kich thade phoi dic gang

Kith 1hude danh ﬁghfa trrm)

ieh thu g - o]
L e khﬁm < 50 50-w0 | wprze [ 260 - 500
! phai - C8g chinh =dc
, frnm} e N . . . -]
! N I AT | I I R I I T R
| — ; . —_
|
' <120 g2 - - 03

12D - 260 ! =04 | =05 £04 | 2038 +06 | £10

260 + 800 =04 | =08 |+ |+08 | 210 | =15 |z08 | 252 | =20 | =30 | #1565 =25

500 - 1260 206 [ £10 212 =08 | ~1.2 | »1B | 210 | 15 | =22 _&1.2:1-2,0 =30




Bdng 1.2 Luoeg du pgia odng co phii gang dde

o 7 U Kieh thude dach nahia {mm) ]
Kich thudc
khubn khf ola = 5 50 = 120 120+ 260 250 + 500
phe - R
{mm) I ) Cép chinh x4c
[ t [ 1 M [ 1 I [ il i
2 35 5 0| 4
120 5 2, 4 5 . ] )
20 | 25 | 20 | 30 | as
2 4 aa 4.5 \
0 + 260 5 X 50 43D | 50 | 5B )
20 | 30 MNa2s | 3as | ao [ 25 ] 40 | 45
s 4, a5 | &0 | 6D | 4 7. 45 | 65 | 10
260 = 500 35 5 &0 ]
25 | 35 (30 | 4D | 45 [ 35 | 45 | 50 | 35 | 50 | 8O
45 | 50 | 45 | 6o | 70 |50 | 85 | 7@ fs5 | 70 | an
v 500 + BOO
25 | 40 | 25 | 45 | 50 | 40 | 45 | 50 145 | =0 | ED
sqa | &0 50 | 70| 7 60 | 70 | 80 || 65 | 75 | 80
B0 = 1250 a
a5 | ao |40 | 50 | w0 || 45 [ 50 1 80 ¥ 45 | 55 | B8O

Hinh 3.1 14 phoi banh rang bing gang xam.

Npoai nhong binh ring kim loai, ghn diy trong nganh chd tao méy
npudti 1a s dung rdng rdi cac banh rang chil déo. Cic loai binh rang niy

cing duoc ché a0 bing phuong
phip Jddc. Un diém chinh cua
hanh riing chit déo (banh riing
nhua) 13 1i¢1 ki¢m kim loai vi
giam trong fuong, Cac banh rang
duoge chd o 1l chit déo thudng
I3 cdc binh riing iry rang thing
vir riing nghiéng, Binh rang chat
deo dude ding rdng rdl frong cae
may do dém, wrong cic miy dién
thoai, miy vd tuyén vav. Nhiy co

2.4
p.h______._.?‘:. P ]
| .4 - = B
T sas 3| 1A
; R
| "y
T - 7 = we, s
~ PA 41 | A R
m ;’/ " -r":-; i > Al
i K o - o =~ - §
¢'25].= 25104 b=
r—— - - —— M
CH |

Hinh 3.1. Phdi bamh rang bing gang xdm

yinh din hdi cho nén ede hanh riing chil dco trong nhicéu trtdng hop lam

vite khang ¢é khe hd vin giam duoe tidng on vi chdng duge ma sét

Do chinh xac ¢ia banh rang chil déo (kbdng qua gia chng coj dat
cip 8 - 9. Dung sai con cic kich thude binh rang 13 0,02 mm bojc Ja (.3%

kich thude dunh nghia (hinh 3.2).
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Cic yéu 10 quan trong xic dinh chit
lugng va dd chinh xdc coa cde banh ring
chit déo 18 kST ¢du cda binh rang. Jdo
chinh xic cda khudn vii phuong phip g
comg. Phuong phip ché Lyo binh ring chat
déo 1t nhat 14 dac ap lue. Ngodi ra, ngudéi
ta ¢on diang phuong phip ép nong dé ché
tao banh ring chit déo. Chil lugng cua
binh rang phu thude vao nhi¢l &d cua vil
licu vi cba khuéan ép, ap lue ép va thoi

gian lim ngudi.

3.2 CAN

Hinh %.2. Banh rang chii déo.

Phuong phap can bang cic con tan duoe ding dé ché 1ao phoi ru ¢
hic (hinh 3.3). Trong qué trinh gia cong phoi 2 W ddng quay gioa hai con
1an !, 3. Hai con lAn nay duge Eip 1én cic trye song song vai nhao. Trén

b mal cic con lan o ldp che
duitng hinh chém 4, ¢dc dudng
hinh chém nly trong qua trinh
quay din din an sau vaa phoi dé
tao ra hinh dang theo you ciu.
Sau mdt vong quay coa cie oun
lin phoi hoan toin duge gia
cthng. NEw chitu dai cda phoi
khong 1dn cd Lthé ¢dn hai hoac
nhi¢u phii ciing mou lie. Phuang
phip cin nay so vdil phuang
phip dip ndng rén miy bda
hoie mdy ép cho phép gidm vat

Hinh 2.3, Céc so db cdn phdi binh ring
13- cdc con lAm 2- ph8; 4- dudng hinh chém.

licu duae 10 - 15% nhda giam duge lwong du gia cdng (luong du gia cong
¢o giam té 2 + 2.5 mm xudng ¢on 1 4+ 1.5 mm). Ning sudl cia méy can
¢ the dat 360 + 9NN chi Lidl trong mOL gio.

2.3. CHON NONG THEN MAY TY DPONG MHIEU VI TRI

Phuang phip nay dege ding dé gia cong phoi dang dia, cic vong O bi
v.v... Qui trinh cong nghd chin hoan toan duoc o dong hod, Vil ligu ban
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dhu A phdi thanh cin nong.
Cac phot thanh ndm rén gid
treo duoc (u dong chuyén

. o2 3 4
dén 1 nung cam dng d& @
aung nong toi ahiét do ren. @ )
Cic con 1in ¢ia o clu chay Qogn phdi g} o

dan day cic phdi sau khi
duge nung ning 101 méay dap

nong nam ngang. Tai vi trf
cit doan. phoi thanh duge
¢iit thinh ting doan vi duge
chuydn tdi ebi ddp.

O vi i diw tizn | (doi Hinh 3.4. Ché tao phai bank rang
e .. ) trén may S ddng nhidu v bl
khi hai vy tri) thue hién qua s pude chibn phiu be kich thude phdi o6 ban
trinh chdn so hd (hinh 3.4a) 1+ chdn 50 b& 2 chbn th; 3 chin tio 4- d3t 16
dE dit duese sy phin bo déu
VAt Héu v tiy sach vay st Tai i tei 2: chon thd, con i vi i 3, chon
tinh. Vi tri 4 duge ding dé dn 16

Phai duoc hinh thinh trong khuén ho, do d6 no khong oo ba via. Bt
miit ¢cia phai sach, tinh ¢hil co Iy cia phdi 61, do chinh xdc can (hang
3.3 vi luong du gia cong ca nho (kang 3.4).

Mg 20 Dung sal kich thude phéi Bing 34. Lugng dy mét phia
{onm) iy phil (mm)
Puing kinh danh nghla .l DUdng kinh cia
® 1= l it 120_ an | =0 | 8O | 120
Dugng kioh D va O, 402 | +03 | 04 | 404 | T
— a bAS] 05 |065 1075
Budng kinh Oy O | o4 | D& | -0B
= . h 0p 06 | 08| 10
i Chitu cao H va H 202 | +D26 | =03 | =03
. I
Higu chidu ddy thanh g5 | o8& | oe § D i ns (075 | 10 | 12

Ch& tao phdi trén méay 1y dong ahidu vi 1 b thé mam duge 25%
khili luong viit lidu so vai phoi duge ¢he tao 1rén may dip ndm ngang.
Nang sudlt ciia miy dai 70 + 100 chide/phal, Khi chonr phél o duong kinh
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67 mm vi chicu cao 40 mm (hinh 3.4b) nang sufl coa miy tt dding nhigu
vi tri dal 70 chie/phiie, con luong du chidm khoing 6% trong luong cia
phai,
3.4. DAP NGUO! THE TicH

Diéip ngudi (hd 1ich
duste dang trong chd o . 2%
miy dé ché tao cic chi
Hée ¢ hinh dang phiic
lap va cic hinh rang, a)
dac hict Ia cac Phéi Lege

rang tru vi truc ring Hinn 3.5, Fhdi tre rling
con (hinh 35 8 dan phdi b- phdi tne riEng

Dung sai cua dudng kinh ngoat va dudng kinh trong ndm trong
khoang 0.2 + 0,25 mm.

Phuong phip dap ngudi thé tich duge ding d¢ c¢hé (a0 binh ranp
hode cde chi tiét khac bing thép cb lugng cachon 0,15 < 0.4%. N&y fctng
cachon Wn hon 0,45% (hj khi dip cin phii nung noRg phoi t4i nhidt da
thich hop.

3.5 EP KIM LOAI BOT

Phuong phip nay dugc dung dé chd phoi béanh rang iru, ring ¢on
lam vige trong cac loai may
hom, céc b 1y hop an toin
Vv Vit lica thudng I cic loai
b sdL €6 trdn thém cie think
phiin hap kim nhu niken, crom,
miMipden vov, Cac logi bt nay
duoc trén d&u vii nhau va cip
chinh xé¢ trong iyong, sau deo
dem Ep O trang thai ngudi trong
b khudn ha (hinh 3.6a) dudj
ip lye coa chay op 2. Hinh 3.6, 5 03 ép bénh ddng 10 kim Ina bee

Phéi binh r&ng sau khi ¢p 9 ®° Noubi phei bich cing 1 phai bany réng:
" v © . 2- chiy ép; b- ép néng banh rang
duge thidu kg trang 1o wii b btk 1ing 2 of dp. 3 chay ip.

47



nhiét dé 1150 < 1350°C, ghn vdi nhi¢t d6 nong chdy cda kim loai nén
(thép). Sau khi thitu k&t xong, phoi binh rang lai dugc nung ndng 1
nhitt dd 800 + 1100°C va dem ¢p thinh binh ring trong bg khudn he
(hinh 3.6b). S0 ¢ trén hinh 3.6k gom ¢é ¢6i ép vinh ring 2, chdy ¢p 3
dé ¢p thanh hianh rang 7. Qué trinb lam ngudi chi 1€t duoe thue hi¢n
trong moi Lrudng o6 khi hao v¢. Tuy thude vao cong dung cua hinh ring
mi chiing phai qua pia cong.co bd sung va nhilt luytn,

DE ¢p banh ring 1 kim logi bt ngudi sa ¢6 1thé dng dung day chuyln
Ly dong. Qua trinh ¢p trén day chuyén o dong bao ghm cac budce say day:
can bt vi cho vie vo dyng mém O gng thii kho. thiéu kél O ahidt do
cao {1315°CY): ép ndng trén méy ¢p 1¢ch am. Tat ca cée budc déu do may
thue hign. k& e w déng kiém tra chil lugng @ méi cong dogn cou yud
Lrinh.

Dy chayén ty dang nay cho phép chd tao bénh rang can ring thing
coa hd vi sai 010, Chic banh rang duve ¢h& 1o ©6 trong luong 75 + 1000
gram va dudng kinb 1on nhat 14 114 mm.

Nang sufit caa day chuydn dat 360 + 450 chi 1i¢t/gio. Cac binh rang
¢On nay suu khi thim than va nhict luyén khong chn phai gia cong co b
sung. do chinh xac cua chang (uong dng voi dé chinh xic cua cic banh
ring duoc gia cong bling phuong phap chudl vomg (dung duo chudt hinh
tron). Tuy nhién cic mdt chudn {15 va mit dlu) ¢in duge sua tinh dé ning
cao do chinh xdc khi p rip. Do min cia cdc kim loai cung che ¢o tinh
wisng duong véi cic banh rang duge ¢p bing phuong phip thong thutng,

Phuong phiap ép kim leai bol néi chung cho phep tiét kicm ding ké
it licu, vi du, ché tao 1 tdn phoi tir kim loai bot o thé 1iét kitm duoe
2 tin Lhép ciln.

3.6. CAN NONG BANH RANG TRY

Phuong phap nay duge dng dung O cée nha may ch 1a0 A6 0 Mot 56
nude rén thé gidi d¢ can binh rang try co madun $on hon 6 mm thay cho
bude cit ring thi. Phoi 1 (hinh 3.7a) deac i pida hai chi ti¢l hinh ¢dc
2. 3 caa div gh mby can ring. Tai day, phoi duge nung ndng hiing dong
dien cao tin 16i nhiél dg 1100 + 1150°C,

Cac rang cia banh rang duge cin qua bay bude
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- Bude 1: cac con
lin nhdn 5, 6 cin phoi
nung dé dat kich
thuoe ngoai caa banh
ring.

- Buoc 2: phdi
binh rang cung bo
cam bién (d¢ nung
nong) dich chuyén dén
vi Iri ¢ia cic con lan
e rang va sau khi
nung nong lan tha hai,
vac ring duge cén
bing cic con lan cd
rang 4, 7. Thoi gian
cidn  banh rdng ¢
madun m = 6mm, 86
ring ¢ = 46, bé rong
b=70mmla2 + 4

phut. Hinh 3.7. S0 dB cén néng banh ring
2 - ) a- banh rdng trw 1+ phdk 2, 3- céc chi tidt hinh ooc;
Vi kich thuoe cua 4, 7- cAc con lan oo rdng 5, 6 ocac con HEn nhin
binh rang sau khi can 8- bl W cdm. b- bénh ring con
¢ dd chinh xac khong * bénh cén 6 ring, 2 g6 chin 3- cu wen;
4- panh rdng dong bd tBr; 5 ban guay,
B banh rang ding b dud, 7- phi 8 b cdm bifn,

can cho nén sau khi
ciin nong ¢in gia cong
co bd sung. Theo thue (€ thi banh ring sau khi can nong ¢6 d6 chinh xac
nhu sau: 46 diao hudng kinh 0.8 = 1 mm, dao ddng khoing phép tuyén
chung 0,5 + 0,7 mm, luong du mdt phia cia mit rang 1.5 + 2 mm. Tudi
bén cua cdc con lan ¢o rang dat 2500 + 3000 chi tiét.

St dung phuong phip cin ndéng banh rang tru cho phép i€t kiém
duoce 20% trong luong phdi, ting dd bén cua ring 1én 20 = 30% va giam
duoe khdi luong gia cong co khoang 30 = 40%.

3.7. CAN NONG BANH RANG CON RANG CONG

Phuong phip niy dugc ding d€ cén rang ¢on (thay cho cdt tho) cd
mddun mat dilu m_ =8,017 mm; s6 ring 2z =40, chitu dai ring b =425
mm, gc xodn coa rang A =33"37", vt liéu 1a thép 12X2H4A.
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Phoi 7 (hinh 3.7b) duge g trong mim ¢3p, mam cap ndm Lrén ban
quay 3. BG cdm bicn 8 dich chuyén vao ving gia cing d& nung nong phoi
7 101 nhigt do 1100 = 1150°C, sau dd nd fai v& v 1§ ban diu. Diu trén
3 coa méy cdn cing voi banh can o6 ring 7 va banh rang dang hd 4 dich
chuyén nhanh xulng phia dudi d¢ an khop vdi binh rang ddng bo 6, 1ap
rén ban quay cha dong 5.

Chitu siu coa rang dat duge nhod chuyén ding chay dao coa dau trén
3 (theo chitw mai tén). Sau khi ¢an xong, diu trén F lai 1én, binh ring
duae 18y ta vi dat phai khée vao. Thii gian cin mot banh Tang khoing 3
phit, (rong d6 thoi gian oung ndng phdi khoing 55 gify. Banh can 7 <0
go chin 2 d¢ tso mat diu cda ring. Luung du mdt phia cta ring sau khi
cin dé pia cong co 11 0.4 = 0,7 mm. DG chinh xic cua binh rang sau khi
pia cong co bd dung nhu sau: 4§ dio vianh céng 0,1 + 0,2 mm, hulu cic
budc vong (.02 + 0,04 mm, Tudi bén Lrung binh cda cic banh cén khoang
3500 chi ti€t. Phuong phap can néng banh ting con trén ddy cho phép
nang cao nang suffl gia comg 1én 2 + 4 lan, ict kiém vat li¢u 20 + 25%
vi ting do ben wan lén 20 + 309% nho hudng phan bo cac tha vt licu
trén ring.

2.8. DAP NONG BANH RENG CON RANG THANG

Dap ndng binh rang codn
rang thing duge ding d€ ch -
1a0 céc bdnh rang trong bo w

vi sal o O v moden

> Smm. Hinh 3.8 14 edc s | §
da dap nong phii hinh ring ;
con rang thang. !

Banh ring hanb tinh 6 b)

. . Minh 3.8, Cac sd db can ning phi
sO ring ¢, = 11, mddun mdl banh ring cin ring ndng

diu m, = 6,35 mm, chitu cu 2- bénh rAng hamh finh; b bénh ring Idp

ring lan nhit (mit dau) dhu to cla o5

hy = 12.61 mm, chittu dii ring b = 30 mm, vat liéu thép 18 XI'T dunc
dap nong trén miy dap voi lue 25.10"N qua hai bude (hinh 3.84). Pho
duoc nung néng @i whilt do 1230 + 1260°C roi duge dap Lao hinh rdng,
sau do bude dot 16 va cill bavia duge thue hién Lrong mdt khutn 1ing hop
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{(d01 15 va cat bavia) khdc. Nang sufit gia comg cia may dat 120 chi tiét
/i1, Tudi bén trung hinh coa khudn dap dat 3500 + 40040 chi tict.

Binh ring 14p diu truc (hinh 3.8b) o s0 ring 2, = 22 mm, modun mal
div m, = 6.35 mm, chitu cao rang kin nhat (ma1 ddu) h_ = 12,61 mm;
chiCu déi ring b = 30 mm, vit licu thép 25 XI'T citng duoc dap ndng teén
may dap voi lyc 25.10’N qua hai bude, Tudi bén cia khudn dap dat 5000
= 0000 chi gL,

Phuvng phép dap nong cac banh ring con rang thing trén day cho
phép ¢l Kigm vitt ligu khodng 20 + 25%, gidi phdng duge mot 56 cong
nhin, mot &3 miy va giam duoe dién tich san xuiit v.v...

3.9. DAP NONG BANH RANG CON RANG CONG

Phuong phap niy ducc ding &€ dip banh rang cdn cong {dang 1ha)
¢O 80 ring £, = 25, mddun mAl diiv m, =9 mm, goc xofn cia rang B, =
35", chitu dai rang b =
38 mm, chidu cao 16n
nhdl c¢va ring (mat
diu) b = 16.99 mm,
viil li¢u thép 18XIT
(hinh 3.9). Phoi duac
cAt it thép ecdn b
duong kinh 100 mm va
dude nung naong Ltrong

1 cam ting 161 nhigl do
ren, sau dé dem dap

qua hai bude: dip tho
tao hinh dang vi dap
tinh tao vinh ring.

Nang sufl gia cong dal
85 chi LEt/gio.

Budng phan khudn
cia khuon dap di qua
dudng kinh 18n nhial
cua phadi. Phin irén 7 Hinh 2.5. Ddp néng barh ring obn cang

cia khuon duoe dinh e Pral bamh ring b- khudn dip.
: ; - phan tidn coa khudn, 2- chay, 3- ofi
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tim biing phan dudi 3 vdi khe hd 0.3 + 0,4 mm. Phin chinh cia khudn 1i
cOi dip ¢o rang 2 d¢ tao hinh vanh rang. Cic rang cua coi dap duoc gia
cong bang phuong phap an mon dién cue. Trong trudng hop nay dicn cuc
dung cu 12 binh ring graphit (binh ring than chi).

Phuang phap dap banh rang cén cong t1én day cho phép tang do beén
udn lén 20 + 30% so voi cic banh ring duce ché tao bing cée phuong
phap khac. '
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PHAN 1I

CHE TAQ BANH RANG VA BANH ViT
BANG CAC PHUONG PHAP CAT GOT

CHUQNG 4
CHE TAQ BANH RANG TRU AN KHOP NGOAI

4.1. YEU CAU BOI vdl BAN VE BANH RANG

Ban & binh rang dugc dang 4& thitt ké qui trinh céng nghé va digu
chinh may mi khéng ¢dn céc tinh 104n b sung. Hinh 4.1 12 vi du ban v&
banh rang tru ring nghiéng.

LExds"
1~ o Médun m ?
‘?: S8 ring z 8
%)f{—( s e
L]
3l S Huing nghiéng i il
‘:?- T 1T % | & H& 38 dich chinh 0
[¥)
e | e e
(]
% Chidu dai khaoing phép
CF tuyén chung i
4 . i
F" e 3fp | TEFTA Budng kinh vaing chis d UIM7

Hinh &4, ¥V oy ban v3 banh réng try rang nghiing

Nhin chung trén hin vé cia banh cang can chi 6 (pgoai cic thoéng 36
déd ghi & bén cunh): dudng kinh dinh rang, chitu réng vanh rang, kich
thude vat mép, ban kinh wong luon, dutng kinh 16, dudng kinh g3, do
nham ciia chc bé mil vd mat 53 yéu chu ky thudt khac.

4.2. DAC DIEM CUOA CONG NGHE CHE TAQ BANH RANG TRU

Cong nghé¢ c¢h® tao bénh ring tru phu thudc vao rdt nhigu yéu td,
trong d6 c6 mot s y&u 18 chinh sau day:

1. Hinh dang cva bdnh ring.

Y¢u 13 nay oo anh hudng ¢&n viée chon may gia cong, dén phuong
phip gia cong phéi va dén phucng phap chon chudn cong nghe (bang 4.1).
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2. Hinh déng va vi 11i cta vinh rang (bang 4.2).

Y¢u t6 ndy anh hudng dén chuén cong nghé va phuong phap cit tang.

Chi¢u réng ranh 1thodl dao nhd nhit phu thude vac modun cia bénh
tAng va duge trinh bay trong bang 4.3

Bang 4.1 Dic diém conp npghé cia cic ngoyén oong ché fao banh ring tru.

N7 Loai va két clu oia binh réng Déc digm
Tre réing G4 trdn hai md tam hodc cd
dd bing uyret

A L V2w
L4 %%3 ANV

a) 43

a) Tryc rang hai phia; b) e rang mat phia

Barh ring nhd oo 8 (=8 Ang it), d=b 34 trén truc gd holc bén céc
B gb chuyln ding.
b
_\'{‘:\\\\\x B _7}-'.:;':1 .r.r:
- ii——
2 - T i
a) #)
a) B try; by 1§ eBn
Banh rang Idn c6 g hodc khing co gi G4 rdn miAm edp, trén ruc ga
. hofe trén cic ob ga chuyén
j S———— dong.
5 a

o oy
} 5] )

a) od g8 mdt phia; b} £& 98 hai pha; ¢ khéng cd go
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Tiép hang 4.1.

N? Logl va hél cdu coa banh rAng DA didm
Banh ring 1Ap ghép Phiin o rdng Jude ché 1a0
ribng, gau A6 ldp ghép |3k Phbi
duse ga trén cic db gh
- chuy8n dlng hodc Wén cdc
mam cip.
4
&) b)
a) kiéu banh rang cb hai g& b) dp ohép vanh rang
(ki troc rdng)
Banh rang ki vanh dai Cach ga dat gifng nhu céc
b&nh rdng §an khé,
5 P
Bénh ring han C4t rang thd duge this hign
zau ki hdp, cdt rding tinh sau
— whi ldp barh ting trén fruc va
BTN gia clng linh cac mAt chudn.
5] T -_"\
K QL
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Bing 4.2, Dac diém ring nghg cia cic Dguyén chng cat ring try
phy thugc vie hinh damg cha vinh ring

e Két ciu banh rang Dic didm

Vinh ring ho {thodl dae ty do) Cat rEng o6 thE dude thyc hign
bang bét ki phudng phap va
cung oy Ao trén 18t ¢l cdo
oz may. Loai hach ring ndy
ch finb ebng nghd caa nhit.

Ring chim [true ring) Cri o6 1hE gia edng bing
t.?‘ phdong phap phay WEn rang
2 — M rang chi 26 Thé thyc hign
. ,/71 néu bén kinh cla did mai
Yt i
\anh rang kin Chi cf thié gia cong béing céc

fe¢ vAnh chan hosc mat bich, banh ring khéi) phuong phép: xoc ring, baa

: ring blng thanh réng va phay
- réng bling sa0 phay ngon

7 a1t médun, Chibu réng ranh thodt

2 o x| & dao B rhd ahdl phy thubs vée
mddun eda banh ring Gdng 4.3)
777 7
7 4

S _.__Ls

Bang 4.3 Chitu rong rinh thoit dua 8 mh0 nbat khi cit ring
cia cac vanb rang kin

Phugng ohép Eu%cn Birmrm) ehi cAc barh rang vé mébdun jmm)
i |
cit réng e raﬂggﬁn « 2 |2+ 2+5 | 5:6 | 5+ | 951D | 109 | 14220 20

Moo va bas rdng
phng dac o6 mil | O+ 30 5 8 7 8 o |2 | # |5 B
trudc phdng

Xoc bing dao b 15 55 | 7 |&5 | ¥ | v | B | ® | 2| 2
mit trude vudng A 65 | 8 | 0 | @ | 15 | B | 2 |30 | 4O
En v rdng 1| 75 i 12 5 ) 22 28 ) 50
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3. Hinh dang cta rang {rang thing, ring nghiéng, rdng hinh chit V).

4. Tinh chil co I coa vat lieu phoi.

Né&u khong dim béo dugc tinh chat co Iy cua vit liéu bang nhiét luyén
thi trudc cac nguyén céng lign tinh phai co nguyén cong nhiét luyén bé
supg. N&u cin gia cong bing dung cu ¢t ludi sau nhiét luyén thi nguyén
cong nhidt luyen cin phal dam bio 49 cing be mat HRC< 38 + 41. O
céc banh rang ¢in thdm than thi so luong bé mat chn thim than phai nho
nhil.

5. Bitn dang ciia banh rang trong qué trinb nhiét Juyén.

Y&u td nay la mdt trong cac chi tidu co kan coa tinh cong nghé cua
banh ring. Bién dang cua bénh rang trang qué trinh phiét luyén 1a sd thay
d8i kich thuGe cia banh rang nhu dudng kinh dinh, budc rang va chicu
dai khoang phip tuyén chung. Ngoai 1a hinb ding cta banh ring cing bi
thay d&i, ching han, vong Lron iré thinh Ovan. hinh trg tro thinh hinb
COTL

Dé giam bién dang chn cé ché ¢ nhiét luyén t6i wu, cdn cé nguyén
edng ram trude khi tham than, chay ra rang, nhigt luyén trong khudn, su
dung két cdu hop 1y, st dung dB gé dé sia tinh mit chuin va bitu chinh
céx thong 86 ciiv rang.

6. Kich thuéc khudn kho cua banh rang

Y&u t6 nay anh hudng dén cach chon thigt bi va dung cu cl rang,
dong thoi anh hudng dén dd chinh xac gia cAng vanh réng va phuong
phap gé dat banh rang Leén méy. Ga dat cac banh rang nhu vay duge thuc
hign bing cach ga tryc quay cua ban may nhd dong ho so.

K&l ciu ctia cic banh rang cd 16n phai cho phép gia cong ddng thoi
cic bé mat chulin cong nght va chudn ki¢m lra.

Khi ch€ tao cc banh rang cd 10n cb dd chinh xac cad, nguyén cong
cit rang nén thyc hi¢n sau khi 15p banh rdng trén tryc €O Ly & mat dau
vanh rang. Cac m3t chulin can dugc pia cOng sau khi kp ghép.

7. Drang san xudt.

Dang san xuit ¢0 anh hudng dén vice chon thiét bi gia cong, d&n ndi
dung cAc nguyén céng vi trang bi cong ngh¢. Loai phoi {phoi rén, phai
dap, phoi dic, phoi cén) phy thudc vao dang san xust vi san luong cua

banh ring, inh hudng dén ndi dung cua cic nguyén cong chuin bi phai.
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Trong san xuil hang loat 1n va hang khéi banh ring co kél cdu hgp
[¥ nhét 14 bink ring cé vanh ring hd ma dd chinh xic mi= né dai dugce
bang phuang phép chay ra bénh rang hodc ca rang

4.3. TIEN TRINH CONG NGHE CHE TAO BANH RANG TRU AN
KHOP NGOAI

Ti¢n trinh ¢ong nghe ché tao banh rang tru An khop ngodi phu thudc
vao cie ylu td san déy:

- Kich thuéc cta banh rang va dang sin xult,

- Hinh dang cua banh ring.

- D& chinh xdc cda binh réing, vt licu va phuong phip nhict luyén.

Tién trinh cdng nghé (dién hinh) ch¢ tao binh rang tru dn khép ngoai
o dé chinh xéc cdp 6, vat licu thép 40X, 18XIT trong digu kien sin zudl
hang loat nhé vi hang loat vita bao gdm cfic nguy@n cang sau day:

- Ch€ tao phoi.

- Gia cong so bd rén miy U¢n rovonve.

- Whigt luyén.

- Tién trude khi chudt 18,

- Chudi 16 co rinh then hojc then hoa.

- Ti¢én ban tinh.

- Gia céng cic mit chuin.

- Kiém tra trude khi cdt ring.

- C#t rang.

- Vil mép mit dhu vanh ring hodc v& tron diu rang.

Saa npudi banh rang.

Rua sach

- Kiém tra truadc khi nhiét luyén.

Nhiét luyén.

_ Chay ra bé m#t then hoa (ddi voi banh ring ¢o 18 then hea).

_ Mai mjt npoai vi mat dhu cia vanh rang (déi voi cic banh rang ¢6
13 then hoa).

- Mai n cudi 16 vi mat dau.

- Maij lin cudi mat dbo thit bai.



- Mai 150 cudi dudng kinh ngoai

Rua sach.

Kiém tra trude khi mii ring.

Mai ring lan cudi.

Rua sach.

Kiém tra JAn cudi

Dong goi.

D3I voi cie dang san xudt khic ndi dung cdc nguyén cdng e thé thay
doi.

Khi ché tao cac banh ring ldp ghép hodc cic binh rang han thi viée
gia cong lan cudi vanh ring dugc ti€éo hanh sau khi lip ghép vanh ring
trén iruc.

4.4. CHUAN CONG NGHE KHI CHE TAO BANH RANG TRU AN
KHOP NGOAI

D& néng cac do chinh xdc cua binh rang, khi ché€ tao nén chon chuin
cong nghe wang voi chuin thiét k& Tuy nhién, do dic difém cta banh
rang iru, dac bigét 1a banh rang cé nhigt luy@n nén vide tring chulin hoan
todn khong thé dat dude.

biév kién chi yéu cia viée chon chuin eéng nghé khi ché tao banh
rdng 1 giam thifu sai l&ch vi tri cla bénh ring rude va sau nhiét luyén.

Khi ¢hon chuén cdng nghe dé gia cong banh ring tru nén chd ¥ dén
cac trudng hop ey thé sau day:

- Khi cit rang: trén truc rang, phoi duoe dinh vi trén hai 1& tdm hoic
irén cac ¢ truc va chét ty mit dhu.

- Khi ¢h€ tao banh
ring try c¢ 16 tron - ¢

& ] 8
hadc 16 then hoa thi Jrzstsas Rl =272 £
chudn cong nghé fa 16 2
vi mat din. ; Faed®

Hinh 4.2 13 cic o} b3 €) a}

loai banh rdng ¢ 18  sinn a2 Géc mit chuln elng nohd cus bénh rdng try
v3i CAc mAL chudn ® bérh ring cé gd &- binh rdng kh& cé hai vanh rang

. o c-bérh ring khih & nhidu vanh ring; d- wanh ring
cong oghs. A B, C D, E - chc m§t chuln odng nghb.
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45 GIA CONG PHOI BANH RANG
4.5.1. Gla cdng phdi truc ring

D€ gia cang phdi truc rang cb thé s dung céc loai may sau day:

- May tién.

- Miy rovenve.

- Méy phay - khoan 1im chuyén dang.

- Miy tién chép hinh thuy |uc.

- May phay then hoa hodc may phay ranh then chuyén ding.

- May mai tron ngoii

Trong san xuft loat nho cho phép gia cong thé va tinh phdi bénh rang
teén cung mét may. Trong truéng hop nay phdi duoc gd mol diu urén
mam cip con mdt dhu chong lam. Ngodi ra ¢d Lhé ding luynct dd dé nang
cao do oing ving cia phoi.

Trong san xudt loat vira khi khdng o5 miy phay tam chuyén ding,
budc xén mai ddu duoc thuc hién trén méay phay hai truc chinh nim

ngang, con budc khoan tam duge thue hién trén may khoan ding co si
dung 36 ga quay van nang.
Xén mit ddu va khoan (Am cdaz tryc rang o6 kich thude 1dn thong

thudng duge Lhuc hién trén méy doa ngang. Trong trudng hop nay chi Gél
duge ga dat trén hai khoi V.

4.5.2. Gia cdng phdl béanh ring cé 18
Cac may duoc dung d€ gia cong phdi binh ring co 16 thurding -
- May tién thudng hodic miy tién bin tu dong.
- May rovonve thudng hodc méy tién rovonve bian tu dong,
- Miy chudt n3im ngang.
- Miy 1ién nhiéu dac.

D¢ tién tinh phoi banh ring ¢6 thé dung ranh vong {di duac 1itn dé
lam chudn (hinh 4.3a).

Néu 0 banh ring khong cdn gia edng ranh vang thi & nguyén cdng
tién thod phdi gia cong rinh vong d& 1am chuiin cang ngh¢ (hinh 4.3b).

Hinh 4.4 |4 50 do gia ¢ong phoi banh rang ¢6 pd hai beén.
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Cic buée gia cong hao gom: gia cong the trén mam cip 3 chau, gia
cong tioh trén truc ga.

A
| f
&)
Hinh #.4. 5o db gia ofwg Hinh 4.4. 54 db gia céng
phii bdnh ring cé rénh wing chis banh ring co6 gl
a- g4 theo rdnh vong b- tao chudn a- gia ohng xong (toan by trén
chng nghé & rdnh ving khbng gia clng miy fidn; b- gia cdng tinh 0b 1dp ghép
1 chufin cdng ngh® khi cit ring: 2. ranh trén miy mai 1rdn ngodi
vorg 8y nond 1+ ehufin céng ngh® khi cdi ridng
-\*,.
7 B 7
“
4.5.3. Gia cong phol vanh ring FH(T 9% % ’//j,
| ‘ Al
Gia cong phoi vanh rang (hinh 4.5) A b
duoc bl dbu ti vike gia cong cic bé mal At b i
1ip ghép (mat phing, mat 15). Sau khi ldp y
ghép vanh rang, nguyén comg ti¢n 16 ciing W /é YL-f
duoe tién hanh tuong 1y mhu binh rang :)/ b/ ‘*/é
litn khai. rlerd
g) &)
4.6. GIA CONG RANG Kinh 48. 50 d& gla ocang
phii vanh rang
Chon phueong phép gia cOng ring a- Vaoh rEng nhigt luydn,

phu thude vio vat lidu, d6 chinh xac va 1_“'0::;’ ;:"nz ;:i:gh:‘ii‘;j::g
k&t cfu caa banh rang, yéu ciu vé kha

ning truyén tai va cac chi titu kinh 1 (ndng suit gia cong, chi phi thiét
bi va dung cu, kha ning 1y dong hod qué trinh san xudt).

Ngoai ra, khi chon phuong phip gia ¢ong rang phii tinh dén anh
huting cla cac nguyén céng. Vi du, bién dang ring khi nhiét luyén ¢ anh
hudng ¢&n viée chon phuong phip ¢t ring vh pheong phap gia cong tinh
rang trudc vi sau nhiét luyén. Khi mot s6 tinh chét cia bé mat ring {d6
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¢iing, tinh chong mon) trong
qud srinh nhi¢l Juyén va mai !
ring gidm thi phai sa dung
cac phuong phap gia cong T "F—=
tinh ring thich hap.
Can nhd ring, efc
phuong phip gia cong linh Hinh 4.2 S oh ?: p:&i uu; réng 190
rang nhu ¢a ring, mai khon b m : ;h_m‘rw:“r; :g :n;: naang
ring, vhay ra ring, nghitn
rang co khi ning sta lai cdc sai s6 theo chi tidu dg 6n dinh khi lam viéc.
Binh rang voi vanh rang kin dugc ¢i1 blng phuong phap bao, xoc
hodc blng dao phay ngon.

&

L

Banh rang vai vanh rang ha duoc cit bing phuang phép phay vi
chudi.

47. GA PHOI BANH RANG TREN CAC MAY CAT RANG

Phoi true tang ¢4 kich thudc trung binh (modun = 6 mm} dugc ga
iryc G€p 1rén hai mii tam, dic bigt Ja trén cic may <O truc nim ngang.
Khi gé trén may phay l4n ring ndm ngang, cac phoi truc ring 16n va cic
phdi binh rang cé 16 [Ap 11én truc cin duge dd bling luynet ¢ cac ¢b tryc
(hinh 4.6).

Phoi 2 dudc gd mot ddu trén mam cip bon chiu, con mot ddu chéng
tam. Hai luynct J v 3 ¢o thc dyng lam 1ang dé ciing viing coa phdi (giam
pi¢n dang do luc cil pay
ra} i .

Phoi vanh rang 6 kich A4
thudc lon 1rén may < true
thang diing duoc gh khong
ed true dinh tim ma ra ga
ithes db dao hudag kinh caa  Hiah 4.7, Sd o ga phdi vanh ring cd Kn tran

. . . " may phay Bin rdng hdng cing:
16 hoge dudng kinh ngoal b phoi; 2- 14m ddm thay dfi 3 ban rméy.
(hinh 4.7).

So db hinh 4.7 cho thdy: phoi I cd kich thude i6n dugce dit trén tam
dém thay d8i 2 (tdm dém duoc chon phu thude vdo kich thude eua phii),

tdm dém 2 dugc dai trén ban miy 3. Nhu vy, dé dinh tam phoi (lam cho
tam cua phdi tring v6i 1am quay cia ban may) ngudi ta phai rd duong
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kinh 15 hogc dudng kinh ngosi cia phai bling
dbng hd sp.

Phi true ring, phéi nhidu vanh ring va
phdi ¢6 phitu b true tren may ca ring cb
tryc ndm ngang Lhang thudng duoe gé iruc !
tiép trén hai mii tam, con phoi banh rang o '
t5 va phoi vanh rang duoc ga trén teue pa
(hinh 4.8). X

Trong truéng hop nay chudn cong nghé ==
khi phay lan rang va khi ca rang tring nhay, Hinh 4.2 50 9 g4 phdi vanh
nhu vy gidm dugc sai s4 gia cong. ring trén méy ci ring c6 tuc

nirm ngang.

Hinh 4.9 1a so db g4 dat phéi binh rang
lrén céc miy mai rang ¢ trye niim ngang.

Trong cie trudng hop nay chufn cong nghé <6 thé 1a: of truc va 15
lam (hinh 4.9a), 1§ va mit diu (hinh 4.9b) hodc 18 ga trén hai mui tam
1om (hinh 4.9¢),

Hinh 4.10 13 cic 50 db g4 dat phoi banh rang trén cic méby mii ring
cd truc thing ditng,

]

S %g_,
by

a)

Hinh 4.9. Cac s6 db gd dat phéi bénh rdng trén may mai rAng o6 tryc ndm ngang
B- Wue rirg; b- vinh rang; o bdnh ring od pd.

Ddi vai cac binh rang sau nhiét luyén chn phai gia cong lgi mat diy
bang dao tign cd (hé ding mat diu d6 lim chufn dé mai rang trén mdy
Wai ¢6 truc thing ding. Mat ddy coa binh Tang dugc 1y 1én chi 1idt hinh
cdc 6, chi tiét nay dude ga trén gia may (hinh 4.10¢}.

Phoi hinh rang c6 16 duoc dinh tam bing truc g4 5, con rhoi bank
rang co 16 va gd clin gia cong ducc dinh 1am bing bac 7 (hinh 4.10¢c, d).
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Kep chal phéi duge thye hién nhd don nit 3 va vong dém 4. Khi phoi
hanh rang co kich thude [6n ¢6 thé ding mar diu vanh cing lam chudn
{han chd J bac (u do}.

AR

Bk ]

prthy

Minh 4.10. Cc do ol gi o1 ph&i banh ting Uén miy mai rng of true thing dung
a- barh ring cé kich thudc ahé b. bdnh ring o 1B dak c- banh réng od kich thude
trung bink; d- banh dng ©6 gd e baénh ring e kich 1hudc 1dn.

+ gia may: 2 ch8l dinh vk 3- d3n ol A4 vbng dém; 5- tiue gh
6- chi tift himh cfc; 7- bac

4.8. GIA CONG MAT DAL CUA RANG

Mit dhu cta ring can duce gia cong dé Lao ra hinh dgng thudn loi
¢cho viée ra vao khop, dong thoi dé 1am cun canh sic vi Ly hé&t bavia xuit
hién trong gua trinh ¢l ring.

Hinh dang cta mit ddu rang dat duge tuy thude vao ylu chuo s0 dung
vi kha nang ctng nghé cua thift bi. Hinh 4.11 1a mol 54 dang mit dau
rang duge gia cang bing cac logi dav v cdc may khac nhau.

Trong thuc t&, dang ban kinh (hinh 4.11a) va dang géc nbon {hinh
4.11b) hay dugc dang nhét. DI vdi cac banh rang tru rang thiing cd thé
gia cong mil dhu rang theo dang vAt mép hai phia (hinh 4.11c), con ddi
voi cac binh ring try rang nghiéng nén gia cong mét ddu rang theo dang
val mép mot phia (hinh 4.11d).
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7)

Hinh 4.41. Céc hinh dang mit diu rdng

a- dang ban

kiph, b- dang pde nhon ¢ dang wil mép hai phia;
d- dang vit mép mdt phia

Gia cong mit dau cing (hay cdn goi 12 v¢ dhu rang) duoc thuc hién
bling dao phay ngon (dao phay ngdn dinh hinb hoac dao phay ngon hinh
cin) b truc vudmg goc voi truc cha banh ring gia cong {(hinh 4.12).

Dung daoc phay
dia d€ gia cOng mat
au rang s¢ dat nang
sudt cav, tuy nhién
phuong phiap nay it
duge dong vi cd thé
xday 1a hién tuong
dac cit vio go banh
ring ho3c chi tidt
cua do ga. Hinh 4.13

Wl ‘

1 o
. R
L %”

b )

Y

v

| i,
E-|

Minh 4.12. Sd dd gin cong mil d% rdng bng dac phay ngdn
3 b- dap phay npdn hinh cdm e deo phay ngdn dinh Hink

la s0 db gia cong mat diu ring bing dao phay hinh con 16m,
Mit dau rang (hinh 4.14) cing ¢6 thé dugc gia cong bing di mai

(dung cu hat mai) truc mém.

o
\..1_,4' | |

. : B

ﬁ | |

| | I T

Hinh 4,14, 5S¢ o ma mat diu ring bing da

Hinn 412, S0 db gia clng mit ol mdi dang dia true mEm

ring bing dao phay hinh c&n 15m. T W 1 cla g4 me
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Dung cu hat mai cho phép gia cong duge ca banh rang nhiél luyen va
khong nhiét fuyén ma khong Lo ra bavia phu. Qué trinh gia cong két
thie szu mal vimng quay hosc mdt vai vong quay cla banh rang

Dai vai banh rang nghiéng, gia cong miat ddu ring c6 thé dugce thyc
hi¢n dbng thdi bang hai dao phay truc vit hodc biing dao phay hinh con
ch true sonp song vai truc coa bénh rang (hinh 4.15).

‘ T

aj

Hinh 4.15. Cic so db vAt mép mat diu ring bling hal dao phay true vit [a) hole blng
dao phay hinh cén (B
15 phéi; 2 dag phay xofn phdi 3- mat diu ring;
4 dao phay xpén 1rél: 6 dac phay hwmh cén

Canh sfc cia rang duce vé 1ron bing dao phay 1an truc vit cé hinh
dang dic bitl khi nd thuc hién qua trinh cL prophin rang hofc bing
phuong phip gia cong dién hea.

Bang 4.4 ia dac 1inh k§ thudt cia cic miy gia cong mat diu rang.

Edng 4.4. Pac tinh k§ thuat cia cac may gia clog mat dau rang

. Kich tude bénh Trang | Nguysn
NsE | ancien ring in nhit Dung cu okt higog | cBnp
::int maY  [pudng it . Padng| S8 vHnp mdy | URn

Win | MO | cang Loal kinh ouay T may
SEGSC 320 8 140 | Daa phay agon B |1o7s-32%a| 3 | VA diu
aHsaz 00 1 A& ] KD 8 | W000-2000) 4 réng
LR52E 500 0 | 350 | Dé rmiicang dia | VS FFO0 DS
EEE25-2 | SO0 | W | 350 125 FIO0 0,245
8527 BOO | 1B | 300 150 5580 nea | Wat
Nga mép
BC-320A | 320 8 | WO | Dao phay tre vit | 7D 320 24
RC-500 | 500 | W | WO &t déu mdl 75 205 as
E3-101 g0 | 45 | 00 | Dac phey ngén 18 1420 29 | ya gau
. rén
#H-50 220 4 100 |Dao phay mat dau| 20 | 800350 | 32 g
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Bdng 4.4 tidp theo

. Wieh thude bénh | Tron an
r“:f: Maden ring Ién nhit Dung au cht |uqng Ngyng
; mdy . - Ay trin
xul Puting Ghibu - Dydng| S8 veng | 1 mé
il L Loai ks quay ¥
ZRF 250 ] 100 Dat phay ngon 1% 2240 18 Val
) ZKT 280 q 0 Dao can - 250-280 L) &
Do ZEA ) 4 59 Das cén ldn 200 128 13
ATMSE 350 ] - Dao phay npdn - 5003500 2
Wi glu
GTRE | 200 | B | 100 | Daa phay ngén - W0 1 18ng
Nhit
MCG-3 150 4 W0 |Dao phay &t diu| 25 2000 as
Bilic 300H 600 | 10 | 400 | DA ma dang dia - 25000 026 1 vas
. mép
¥ (SU-2008ML| 200 - L] Dao cén 130 - THO-1I00 z5

4.9. GIA CONG TINH MAT CHUAN SAU NHIET LUYEN

Khi ¢hé tzo banh ring cé do cung ving cao v truc rang, dic biét la
chc banh ring va toyc rang ¢d nhi¢l luyén bé mit rdng thi viGc gia cong
tinh céc mat chudn ip ghép duoc thyuc hién chi nhim muc dich ning cao
d¢ chinh xac hinh didng va kich thudc coa ching.

Trén céc true téng, cac mat gd 13p ghép va che mat thea hoa cin duge
mai lai. Nhung trude khi gia cong tinh cdn sua lai cac mat chudn dinh vi,
vi du, chc 1§ 1am (diing ¢ mai ddi vai truc réng nhigl luyén va dao khoél
d61 vOi true rang kbong nhidt luyén).

Khi ch& tao binh rang ¢& bién dang l6n ¢ nguyén cong ahi¢t luyén
thi gis cong tinh cic mit chudn lip ghép duoe thuc hi¢n domg thai vs
viee khoi phuc lai vi 1ri tuong quan cua chdng 5o véi vanh ring (hinh
4,16a).

Khi ch€ tao binh rang cd dd chinh xéc cao thi gia cong tinh cac mat
chuéin sau nhi¢t luyen duoc ti€n hanh déng thoi di voi 16 vd mét dau
(hinh 4.16b, ¢). Mit diu s& duge 1am chudn d2 mai rang ¢ nguyén cong
cudi. Trong trudng hop néy binh ring duge dinh vi 6 vanh ring va mat
diu (han ché ¢a 6 bic G do).

Khi hinh rédng ¢d @ hai bén chn phai gia cong thi chuén dish v coa
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bénh rang 13 mat ddu v3 18 (hinh 4.16d).

:lf B _1.-.—%_ £
% 7 b
“ 1
= | 277 |7
?T\- JI-M
a) by <)

Hinh 4.18. CAc E¢ 0% ga ofng mat chuin cia béoh rng Bau nhigt bydn
a- gia cbng tioh WEn cudi mit ¥ cla banh ring: b- gis cong tinh & vA& mdt
diu d& 1am chudn cho nguydn cénp mal ting, c- gia cdng 1A chufn then hoa;

Khi gia cong 16 (mai
16) banh ring 3 duoc
dinh vi @ mat dau, ty lén
cae chdt ty 7 vh 0 vanh
rang nhi cdc bi bay con
lan 7 (hinh 4.17). D& cac
hi hoac cic con lan
khang roi ra ngoai (rén
da ga con cd vong cach
6. Vong dém 4 cd téc
dung da cic chdu kep 2
cita do ga. Ong 3 dugc
ding d&€ ddy cac chiu
kep 2 coa do ga. Cac
mi€ng kep 8 thuc hien

d- gia cbrg tinh mit gl

g 4

m‘\
W

H
a)

Himh 4.47. OO gd kep phii bénh rang

khi mai 16 va mit diu
a- =g d& chung; b- miding hep.

+ c4c chét ty 2- chéu kep 3- Gng mé endn ke,
4. vbng dém; 5 phdi banh rang 8- véng cach:

7- bi hofic con A 8- mifng kep.

kep chat vanh tang trudc khi mai 1é.

Khi gia cong tinh mat 16 coa vank rang <o ¢ cting ving khéng cao
thco phuong hudng kinh co thé xuft hién dd khong t1on Ar do kep chat
trong mam cap {hinh 4.18). Dd khong tron Ar coa vanh rang duge xic
dinh theo cang thic sau day:
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F.j'
Ar = K, EJEr (4.1)

O day: K, - b& 38 phu thude vio s6 vi tri dugc kep chat n:
n 3 4 5 6 7 8
K, 0000 00025 0001 00005 040002 0,000
ZF - 106ng cic hue kep chit;

r - ban kinh trong hinh

ena vanh ring khéng ké 5
chiéu cuo ring. ==
3 e .
JE = —— (b- chi¢u cap NN L
12 K

cira ringy,
h- chidéu diy cia vanh

ang khong tinh chicn ¢

rimg khong tinh chién cuo R

rang). R
E- mddun din hdi caa —

vat licu banh rang. Hinh 4.13. Bn dang cua vAnh rdng khi kep chat

4.10, CAC PHUONG PHAP TENG 00 BEN CUA BANH RANG

Anh hudng cua qua trink cOng nght dén da Gn dinh khi lam vi¢e coa
bitnh riang, dic bigt la cac banh ring nhi¢l tuyén cin phaj duac tinh dén
khi chon phuong phap gia cdng tinh ring.

Mai rang a2 mot nguyén cdng gia cong tinh cic banh rang ¢ do chinh
*AC ¢iip 4 + 6 vA dO cting mat rang cao0. Tuy mhicn, vi ¢d su i0d rhi¢t Wn
trong viing ¢it, cho nén mai rang cé thé lam giam dd bén tidp xifc va do
ben ubin cua binh rang. Nang suat con mai rang thap bidi vi phai ding che
doy ¢l thip d¢ piam vl chay be mal tang do di mai gy ra.

D¢ loai bo lop hu hong b8 mil o6 chisu diy 5 + 20 ym ma khing
lim sai I¢ch prophin rang ngudi ta ding cdc phuoag phip nbw: mai khon
rang hofe dinh bong dién cac bé miy chuyén 1iép cua cic ring. VGi ¢ic
phuong phip gis cong ndy do btn udn caa banh rang cd Lhe iing lén
H) = 6%, con 4O hen LEp xic eb thd tang lén 4 + 8 lan.

D&i voi cie hanh rang o6 dd chinh vie cip 7 + 8 ¢o the ding dao
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phay hop kim cing d¢ pia cong tinh. Phyong phip niy ¢6 anh huding dén
e mai rang (St hon phuong phép mai rang vi kKhdng cd ves chiy xay ra
va datl nang sufit cao, wy nhién dd chinh xdc gia cong cia phucng phép
thip.

4.11. PHUC HOI BANH RANG KHI SUA CHUA MAY

D6 mon cia hanh ring lam giam (inh chit dodng hoc cia bd truyen,
phi v cac chi tidL lap ghép, lam 1inp rung déng va tidng on cia may.

Khi ch¢ tgo cic binh rang ¢d [6n thi viée phuc hoi ching ¢6 § nghia
quan trong vi 1ié1 ki¢m duoe mot luong kim lozi Idn, Phuong phap phue hdi
banh rang di duge dng dung & nhidu nude trén thé gidi cho cac loai tuabin,
midy xdc, may noéng nghiép, may kéo, O vit cde may khai thic mo v.v...

Cong aghé¢ phyc hdi banh réng phai dap tng duge cdc yéu ciu sau
day:

- Kha ning truyén dong cua cic banh ring duge phue hi khong thip
han cée bdnh ring duoe ché tao mai.

- Phuong phip gia cong rang khi phyc hdi cd nang sudt cao, boi vi
chitu day lop kim loai duge ha di khi phuc héi thong thuoog Kn hon
nhitu lugng du pia cong tinh ring cia cée banh ring ché tao mai.

- Ch& tgo va mai dao don gian, tao khd nang su dung cic may van
nang trong cac phin xudng sua chia.

Trong kinh nghi¢m phuc hoi banh ring npudi ta thidl k& 4 phuong
phip chi ylu saw day:

1. Phyc hdi prophin thin khai ban diu bing cich giim chitu day ring,
Trong trudng hop niy cic chi (icu hinh hoc va déng hoe cia b truyén
khdng thay doi, con khe hd mit bén thng ken. Phuong phap phuc hii nay
duge iing dung ¢ho cac binh rang trong cic miy tuabin.

2. Phuc héi bing cAch soa lai rang cia banh rang 16n va dung bénh
rang nho ob cée thong s6 khic cée thong s6 coa banh ring nho dn khap
vdi bénh rang ton trude khi héi phue, Trong trudng hop nay can chan céc
thGng s6 cia banh rAng nho xuél phit 1ir kha nang chiu tai va khd nang
cong nghe. Dy i phuong phap thong dung nhat, dic bi¢t nd céd nhitu vu
diCm trong sia chia ¢o cdu quay cia thang may.

3. Phuc hoi bing cich sua lai cang cla binh ring 16n vai vide digu
chinh khodng ¢éch tim va sit dung banh rang nho in khdp voi cic thang
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s0 khong thay d6i. Phuony phip nay duoc ding dé phue hdi binh ring
rrong o ¢diu quay cia miy nghtén quiing.

4, Phuc hii kich thudc ban diu eva cdc binh rang bing phuong phip
phun pha va gia cong tinh sau do.

Khi phuc ki cic banh riing ¢0 do cing be mit ring HRCx 46,5 ¢3n
disng dao it ring hop kim cing. D81 vidi cde bdnh ring cd dd cifng
HB <250 npudi 14 su dung dao phay 1an tiéu chedn, con khi phuc boi cic
banh ring 0 dd citng HB>280 voi moddup m>20 mm ¢ln st dung dao
chuyén dung.

4.12. DAC DIEM CUA CHE TAO BANH RANG €O B0 CHINH XAC CaD

Binh rang o6 dd chinh xic cao 13 banh rang cb cdp chinh xéc 3 + 4.
Ché tae cic binh rang nay khac wii ché tao cic banh ring ¢d dd chinh
xbe ¢ip 5 = 7.

Banh ring ¢ dd chinh xidc cao duoc ding trong céc loal may ciit rang,
¢t ren chinh xde, céc thiét bi do, cic loai dong co, cde co ciu phan do
vi cic co ciu chinh xdc khic.

Ché tao binh rang cd d6 chinh xic cao cé nhing dic diém sau diy:

1. Trudc khi citl rang may phai duoc chay khéng tai cho dén khi én
dinh duce nhiét d§ coa dau trong he thing thuy luc. Gia cang phii binh
ring nén duge tién hanh tropg cac phan xudng o nhidt ¢6 6n dinh hode
trong ¢fic phin xudng riéng ma nhidt db cua ching duge an dinh bing cic
thi¢t bi chuyen dang,

2. Cac miy phai duge gd tridn nén khong oo rung ddnp va st dung ché
d@ cat 1ai vo (chd d¢d cit khong ghy runp ddng cho méy).

3. 54 dung vac may vad dung cu ¢d 46 chinh xdc cao.

4, Kicm (ra do chinh xic cua cac may xem ¢ tuong ng voi &G chinh
Xa¢ coa chce miy tidu chufin hay khong. Néu khong wwong dng ciin phai
phue hii dd chinh xdc coa cic may do.

5. Tinh chit co khi (df cing, lueng du) phil dn dioh vi phai tuong
¢ng vai tinh chil ticu chein.

6. Trinh dd cin bd, 1ay nghé cia cong nhin ¢& ¥ nghlx 19n déi voi
nang sudt v 4o chinh xic pia cong bianh ring.

7. Khi mdi binh rang ¢ d chinh xdc cao ¢in sa dung ¢éc truc pa o6
do chinh xé¢ cao va 16 binh ring ciing phai o dd chinh xdc twong dng.
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CHLONG 5

CAT RANG TRY AN KHOP NGOAI

5.1. PHAY LAN RANG BANG DAC PHAY TRYC ViT

Daa phay truc vit duoc sa dung rong rdi d¢ ¢dt tang tru an khop
ngodt ¢d maddun m= 16 mm {vat ilu binh ring 14 thép ¢ HBs 2000 vi
modun m =10 mm (vt idu banh rang la thép co HB=350), Dao phay truc
vit ed nhitng vuo dicm sau dhy:

- Tinh van nang, dd chinh xic va ning sufl cao,

- Gid thanh ¢hd tao thap.

Do chinh xac cia banh ring duge o o bitng dao phay truce vil dat
cip H-7. NEu si dung miy v dao ¢d d6 chinh xc cao thi 4o chinh xic
cua banh ring cd the dw cdp 4-5

Khi phay lan rang. doo phay true vit vit chi Lict gia edng an khop vol
nhau theo mat xedin vit

Hinh 5.1 13 50 D nguyén ly cGa mdy phay 18n rang thdng thuding.

Truc chinh eta dao phay 8 quay voi 10e dd goc oo dinh w . SG vong

quay n,, cua dae phay duge chon
nhés chuc bdnh rang heje bip e
dy 5. Ban may 9 quay voi 10c J3
poc w, nhd b truyén trye vit -
hinh viL J# va chac binh rang
chia ¢¢ J ddm bido cho dao phay
vir chi gt gia cong dn khap bao
hinh lién tuce, Nhir troc vit 6, mid
div duo 7 dich chuyén doc tryc
phoi bénh rang d& thuc hién chay
dao huone true Ds, coa dao
phay. Lugng chay dao niy duge
tink 1wan nho hdp chay daa f.

T2
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y
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Hinh 5.1. 53 dd nguyén by
cua mdy phay 18 rdng hdng thudng

- hip chay dac; 2 4 -

chae vi =zai;

3. chae crha of 5 hig i5c df 6 tuc it
7. gid d3 dan; 8- dao phay, 9- ban méy,
0 bd tuydn fipe vit - banh it



Khi ¢t rdng nghidng thi

trong qud teinh chay dao

hudng truc phoi cong ban “\ M, (e) (e
may 9 nhd chac vi sai 4 vy ; Y @ Me) %
hd truydn truc vit - banh vit ~F \ [l ,1—"&
I quay thém voc w, tuong 2] H ) [35/7
iUng v poe nghiéng 8 ¢ua T\ T

ring. Xich ddéng hoc vi sai

duge di¢u chinh bing chac vi -Bx % #

sai 2 (khi gia conp rang __ /5
thing c¢hae vi sai 4 duge 7
ngit).

Hinh 5.2 13 50 d0 nguyén Hinh 8.2, SO <d npuyBn I§ cla may phay
l3an ring oS digu khidn theo chudeg tinh sd
104, 5 trye vit; 2 trg dao: 3 BO truyBn
dicu khién theo chuong truc wit- binh vt B- dii dam;, 7 dao phay;
B ban may; §- bd wuydn tryc it - banh rang

ty cua mdy phay lin rang ¢o

trinh 5.

THt cd cac chuyén dong tinh tidn cha cic co cidu may theo ¢ac truc 10a
d x, y, # vl quay cita véc co ciu ndy theo A, B, C (céc truc quay) duoc
thyec hién i cic dong o

- M, (qua cic truc vit 7 d€ dich chuyén iry dac 2 nhim thay déi
khodng cach tam).

- My, (qua truc vit 4 d€ dich chuyén gi4 dao dac true dao phay).

- M, (qua truc ¥il 5 d€ dich chuyén dai dao 6 doc truc dao phay).

- M_ {quay dac 7).

- M, {qua bd (ruyén tryc vit - banh vit 3 dé€ quay gid dac di méu gic
thco ylu ciu),

- M;; {qua b truycn Lruc vit - banh vit d€ quay bdn miy § vi phoi).

Tat ca cac dong co déu duge trang bi cic senso phian hoi nguoe dé
truyén tin higu téi hé thing diéu khién sd vé vi tri cua cée (rye dong co
nbim diu chinh lai tdc d& quay cua ching.

Qua trinh cit ring (o dong daoc thue hién nhd mdt chuong (rinh cd

dinh did nap trong bd nhd cua hé dicéu khién sa.
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May ¢6 thé gia cong duge ring thing, ring nghitag bing cic pﬁucmg
phap phay thuin va phay nghich v8i cach an dao hudng kinh hodc hudng
truc trong mél bude hode nhidu bude. Ngoai ra, mdy cong co thé gia cong
duoc banh rang con vi binh rang khéi cé sé ring khic nhau (néu g
nhi¢u dao phay 6 moédun khic nhau).

Sit dung h¢ thdng didu khifn sd ¢& ditu khién qua trinh phay lan ring
cho phép thanh lap cic modun sin xufl linh hoat vdi phuong phip dicu
chinh hoin toin tu ddng bao gom: thay dao, thay dé gé, thay phoi va thay
d6i it ca cac thdng s¢ cong nghé.

Trong thuc t&, may phay l&n ring ¢ truc thing ding dudge ding rong
rii nhit. Pac di¢m coa cac miy loal nay la ching co tru ddng ¢ phia sau
d¢ 1ip mii tm hojic luynet, cdn trén cac miy @ [8n cdn od thém co cdu
thao ldp ban quay din hudng vd 18 10n trén ban miy dé gia cong true rang
dai.

Cic méay phay 1an rang cd truc dao

nim ngang duoe ding O& gia cong tryc Ocr
rang va banh ring ¢o 18 voi 88 rang nho. P
Cic may Yoai nay duge Iip luynet {dé do "

phoi) va diu kep dao phay ngon. |

Bang 5.1 14 diic tinh k¥ thudt cua cic
mdy phay 1an ring ché tao tai Nga, cOn
bang 5.2 la dac tinh k¢ thudt cia cc méy  Winh 5.3 So db dich chuyén
cla dao phay trd wit

b ovi b ban dén
khic trén (hé gidi 2 i 1t culi cimg

phay 1in ring ch€ 120 14i mét 36 nude

Cic mdy phay 1an ring hién dai duge
lip gid dao ma trén do ¢6 cai dao cing dao phay dich chuyCn lién e
hodc theo chu ki doc true cia dao (hinh 5.3).

Khi dao dich chuy&n dou truc clia nd, vi tri cua che dicm UCp xdc coa
cic ludi cdt vii cice eang gia cong thay ddi, do dé tudi bén cua dao va
nang suill gia cong ting 1¢én. Ngudi ta ding phuang phip dich dao bing
tay va hai phuong phip dich dao ty djng sau diy:

- Dich dao theo hude (theo chu k).

- Dich dav liés tuc (theo dudng chéo), trong do chuyén dong chay

T4



daa Dy, doe true dao phay dong thdi vii chay dao Dy, dac truc phin.

Dich chuyén dao tr dong theo hudng truc cia nd vOi mot gid 1ri nho
(khoang vai phn 1ram budc vbng cha rang gia cdng) sau khi gia cOng mai
chi tidt hoae mot s chi L€t cho phép giam tiéu hao vi1 liéu dao. 58 1an dich
chuyén nhu vay duoe xéc dinh uy thude vao digu kien gia cong cu thé.

Khi dich chuyén dzw lién tuc cach ditu chinh chac vi sai thay ddi, con
khi dich chuyén dao theo budc, cich ditu chinh chac vi sai khong thay
ddi. Xhi gia cong linh banh ring ngudi ta ding phuong phap dich chuyén
dao theo bude,

Bing 5.1. Pac tinh k¥ thuit cia cac may phay lan rang cia Npga

r * . LA
I
Hich 1h:£§tg::vn¢$ng 19n Puing | o wng | con K
Nha ma Madel kioh dao | S0 9 | TES | luong
san wudt ez miy Duing b phay lan phit ding ca Ty
Kinp | Madun | réng nhAt (Tan)
rang
Mh& miy s3aceli*! | 80 25 00 7 wo200 | 1522 1
cach mang | SL3DIL 25 15 00 100 DO-500 22 1t
Thing 10 53AN 128 25 145 00 40-500 a4 18
538208 200 4 a0 125 BO-S00 7 43
52A20%4 | 200 & 180 5 §0-500 7 &0
MRd may 5343001 320 6 220 %0 E0-400 | NA3e3 68
Vinchep 53R3304 | 320 5 250 w0 80360 3 9
5340012 | 320 5 20 %0 7H450 15 g
saate’? 320 6 140 160 go-475 | 6/6 20 | 57
Nha mday 53AS0 500 8 360 180 40-405 125 97
thanh nidn B5AB0 BOO ] 260 200 40-405 25 L
53AH 1250 T 560 2% 28270 17 1r
Nha may 5A34211 2000 | 20 760 200 8-100 13 3B
ché 130 may | 58343N 3200 iz 1350 360 050 42 81
5824571 5000 a0 | 2200 420 8585 42 198
sEad8 anon | 40 | 2200 420 55-58 a5 55
EBIAEM2S | w2500 | 40 | 2200 420 5556 45 227
sRa70") 500 20 2500 250 10300 -] -
searan™ | a0 kTl s 260 7.4-74 az 438
EBI75+1 1250 40 | 3475 400 6-60 42 564

€7hi che: 1~ 1ruc DhOI TAM Dgang
«2- dung cho sin Tt hing logh Ln va hing khéi
+3- g cho hai »3 vong quay.
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Bang 5.2, Dpe tinh kP thoat cha vac may phay lin ring ol mjt st oude

trén the pidi
Kich thudc gia cong kin Busng
5 riha1 (mm) ; 58 van Con Khéi
Nu:lﬁafslén Medel may . B ;ﬁ:ﬁ:ﬂ ::||.4£|:_~.-'fia s.uz‘ﬁg liking
D&ﬁg Midun | 1dng e Pt déng cad | may (t8n)
rang
1 2 3 g 5 & T 8 0
PE 0 180 3 150 130 150-600 55
PE 300 300 5 250 w3 25400 . Ll
PE ®0D ) 0 280 02 52.325 . 12
PE 750 730 12 0 210 40-32% B 13
. PE 1100 1000 “ 700 0 30-180 . 135
B PE 503 15410 5 00 300 25-150 . 205
PE 2001 2000 25 | 10 368 12-130 55
FE 3001 3000 30 w200 450 w100 73
PraH"" 1" 45 | 710 g5 80-360 53
F240H! 300 1 B4 160 o224 . 9
F400H"! 450 12 20010 1492 £5.330 . 4,5
RADo"2 100 4 24 85 224.315 . 4
RA210"2 220 & 250 163 D224 - 8.2
RA3z0" 2 220 8 50 163 125-280 - 8.4
LS 152 25D a 200 145 75475 . rF:)
LS 250 250 6 200 s 80-480 . 49
LS s02 400 10 00 192 40-320 95
P LS 752 G50 12 500 182 32258 . 122
LS 002 1000 12 500 12 26232 15
LS 202 200 18 600 245 12120 . T
LS 1802 900 25 800 200 12420 - 35
LS 3002 3000 a0 600 300 10-100 - a0
ET 1202'% | ws0 1 250 280 70-350 an 19
ET 802'% | 1@an 25 | a3s0 280 10300 42 #
ET 3002"3 | amo 20 500 450 10-200 70 a8
Bic WF 280 280 E 250 15 63-500 - 85
WF 350 450 10 aon e 50-400 - 12
Dz SH 300 ano a 200 80 E8-345 - )
ZFWZ D2 | 315 8 280 %0 80-400 - 7
e ZFWZ 08 | 50O 10 355 200 50-400 - ¥
ZFWZ 0 | 1250 22 | &30 250 H-2E0 - 20
ZFWZ o5 | awm0 as | 1280 450 10-140 - 67
ZFWE 50 | 5000 an | fre0 400 B8-80 - 12
ZFWZ B0 | 6300 0 | 750 400 8-80 - 127
ZFWZ 8¢ | 800 40 1750 400 580 - 157
P3 CEH 150 25 | 187 R . . 3
P4 ALR 260 & 185 - 118-397 . 74
¥ CE 220 220 5 220 15 L0750 . g
CE 380 350 g 300 %0 195-375 y 15
P5 500 5 285 0 52350 . 28
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TiEp bing 5.2

1 2 3 4 5 6 7 B "
GH 100H - . . - - . - -
GH 207 200 4 300 120 150-600 - 57
Anh GH 250 250 ] 250 130 50- 600 - 15
GH 300 a5 a 00 150 00400 - 7.5
GH &30 630 1 425 192 4D-250 - 0
i ND 775 203 8 b 127 00-730 - 25
N TAS as0 g 290 180 100-500 - ult
PH & 178 & 150 120 0500 - an
Anh PH 250 250 8 120 50 H0-500 - &8
PH 40D 406 B oy B 52-300 .
Cang { DFA 16A 60 4 #0 1] 12450 &5 35
hod OFA 32A a0 7 250 180 71-450 7.5 2
Sho OF A 714 70 0 450 185 35-355 1% 80
OFA 125 RO * 560 250 - - a5
Phap |V 450 450 8 250 170 90-500 . 10
v B50 G50 i 50 70 S0-500 - ns
LF 151 150 dq 200 125 132-400% . (1.4
LF 221 220 5 200 - 50-500 - 7
e LF 351 aso ] 400 - 125500 - BS
LF 1o 1000 B BO0 . 1510 - 247
LF 51 18010 % 600 - 15450 - 247
FF 30430 3000 k] 2000 240 568 24 &0
PF 3040 4000 30 200¢ a4 552 24 62
PF 30/50 BO00 30 2000 340 5100 24 0r
e FF 80480 E000 k| 000 340 SN0 24 130
PF 3070 TON0 30 2000 240 a0 24 -
PF, 821 | 1000 z4 | 2500 340 2100 - L
PFy 1 140%) 30 | w00 340 -6 - 4z
PRyt 1800 3a | 8as0 400 4545 . 63

Cifi chiir »1- true phii ndim ngang.

«2- ding chis 2in mfl hang loat Idn v himg Khdi,
+3-ding <ho cal rang béng dao phay midun dia.

Tuy thude vdo huéng nghiéng cua rang gia cong vi hudng xoin coa
dao phay ma truc dao phay dioc gd nghiéng mot gde p. S0 4o ga dao
trong cac trudng hop khdc nhau dudge trinh bay trong bing 5.3 {0 diy 8
la gée nghiéng cua ring, y,, la goc xofn coa rang dao phay). Bang 5.3 la
cac so dd g4 dao phay khi phay cic rang khéc nhau.

T



Bdng 5.3, 8o d6 i dao phay khi phay rang nghitng cGa banh ring try

Banh réng Daa phay Hudng chay dac So db gd dao
Xodn phii | phiii e = F- 3., | TO rén 2ubng cdud
Tedi ¢ = B + P [Fhay nghich)
Yoldn trdi | Trdk ¢ = § - vy NhU trEn
Phai: p = f + Ymo ﬂs
= A4
. . [ 1
Xolin phii |Phii p = - TU cdi 1B irén '[ ?;f 7 1
Trdii o= £ + pmo {phay thudn) | :
g
,'\ﬂ“"x
Xodn trdh | Trdi p= -y, Nhu trén i f )
Phiii p= 3 + 3., J ‘?g-_-x\‘wa |
~ s
)
o
Gl chui:
1. Khi g6e mghicng cia ring @ = 6 = 10° nén gia cong then so 5 ngude ohidu xodn cia barh

riry va dao (hioh oing woén phdi duge gia cong bing deo xeodin trai va ngide lad).
Z. Khi gde nghicrg «ha eiing f3 107 nén gin oong theo sa df cing chidu xodn cia hanh rng v
dac (bénh ring xedn phai dude gia oing binh dao xofn phai va ngude L),

Daa phay [dn ring (hinh 5.4) duge chia ra 3 loai sau diy:

- Loai 1 duge chdé tao ién ¢ dé chinh xac cao voi madun m

- Loai 2 ché 1ao lién o5 do chinh xac trung binh voi modun m =

78

= 1. 10 min.

1... 100 mam.



- Loai 3 ¢h€ tao riAng chip ¢d dd chinh x4c thip vdi médunm = 8 .,
23 mm,

Dao phay loyi 2 c6 madun m = 1. 10 mm duge ché tao vai chieu dai
lrung binh va chié¢u dai lén, con dao phay loai ¢cé médun m = 11 ...20 mm
ducsce ¢hé tap vAi chiéu dai trung binh.

Dao phay loai 3 ¢6 mddun m = 10 ... 25 mm duoe ché tao voi kich
thude trung binh vi kich thude nho, ¢on dao phay loai 3 céd médun m =
R ... 9 mm duge ¢h€ tzo voi Kich thude trung binh (d,,, d. L) Npoai cdc
kich thude ¢o ban cia dao (d,, d, L) con phai dim bdo cic kich thuilc
khéc nhu d; {dudng kinh gi5) va | (khodng cdch tir dbu cha g0 (di mil diiu
cua rang). Cac kich thudc nay rat can khi gia cong dao.

L

TR

—_—— A

e
d,

Hinh 5.4. GAc kich thude oo Bdn cia das phay troe wit

Goée trude duong y cua Judi cdl cho phép nang cao tudi bén cva dao
vi chdt hugng b mil gia cong. Vi du: dao phay thép gid P9 M4KS b géc
trude y = 12,5% khi gia céng thép 35X vai toc do cit V=62-64m/phit va
tuging chay dao 8 =2-3 mm/ vang quay cia ban may cd tudi bén cao hon
1,4-2,2 1an so vdi tudi bén cia dao phay ¢ gée trude y=0° khi gia cong
phdi ¢d &6 cing HB=160-180.

Néu bé mat ludi cdt cha dao duge phi mdt 1dp hop kim cing thi tuéi
bén cua dao sé ting gdp 2 so vdi dao khang duoc phi be mat.

Ngoai dao phay thép pid, trong thyc (€ san xuat con s dyng rdng rai
dao phay hap kim cing. Davu phay hop kim cing duge ding chi y&u dé
gia cong truc then hoa (gan nhu banh rdng) o do cing HB=300.
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Néng suit gja cong cia dao phay hop kim cing 16n hon 2 « 3 lan so
vi ndng suit pia cong bing dao thép gis,

Bing 5.4 |a cac thdng =6 co bin cas dao Phay lan truc vit.

Bang 5.4. Cac kich thuic ¢4 bau cia dap phay ln trpc vi

C7hi chii- o Ding cho dac o chidy ¢y Hrung hinh

B

B dyg i} | d {mm) L (mem) T
Madun Loa dag
o 1 2 3" 1 2 3 1 2 3
1 40 1 ® a2 50
K ] . il R
_EE__ 50 X 63
125 ga 22
1375 a0 o
15 8¢ & ap
175 0 R
— I I
. 27
50 a0 |
225 56 )
oE R
275 D 4 10 &3 00
3 '
e
325
12 %0 12 4
35 L 128
375 an a0
: 1 ® 128
4,25 10
45 50 %
5 g |90 S 140 w
| 55| 1o I n2
6 L ] e
65 80 55 m
" 40 e
? 50 s
B 125 180 50 75 1z . €5
T - ——y
9 B 40 | 50 5o 150 w0
o 150 70 | 200 | 2o
n €0 22 180 215 |
80 180
» 70 225 50 200 240
Y
” NN o 224 |20
5 212 | 265 250
B
20
22




ChE d6 cit coa dao phay 13n truc vit (hay dao phay tryc vit) duge
chon xuft phét tir chi phi gia eéng nho nhfl trén co sd tudi bén va do
mdn dag theo mat sau (bang 5.5). Khi cft tinh banh ring ¢4 clp chinh
xac 6 thi d& mon sau h; phal nhd hon 0,05 mm.

Bdng 5.5 Tudd ben 1 vi 0) mén mit sau h; ca dao phay truc ¥it

Mbdun m_{ mm) T Phat) hy [mm)
Gia ¢Bng thd vA hédn tinh
14 240,540 0,809
445 3604720 0809
5-3 480/960 DE10
313 7201440 0810
Gia cing tinh
w 2407480 (D203}
&0 . 360/720 -f{0.3-04)

Chi chii » T3 58 disng <ho gia ofng 1hep, cdn mbu a8 ding <ho gia cong gang

Ché do cft hop 1y khi phay Jan rang duo: xéc dinh theo cac bude sau day:

- Chon 506 budc gia cong.

- Chon lugng chay dao

- Xac dinh téc d6 cit

_ Kiém tra cong sufit ¢t va tudi bén cha dao.

- X4ac dinh thdi gian gia cong co ban L,

D& ning cao 46 chinh xdc gia cong ¢6 thé chon luong chay dao 100
khi gia cong thd (luong chay dao nly bi giéi han boi cong sufit cia may),
con khi gia cong tinh cin chon lugag chay dac oha (bi gi0i han boi dd
nhim va ¢4 song be mat). Lugng chay dao S, (mm/vdng) khi gia cdng tho
vi ban tinh déi vi%i thép ¢é (hé chon trong khoang 0,8+1.8 mm/vong, con
d6i voi gang - 12,3 mm/vong. Luong chay dao 5, (mm/vhng) khi gia
chng tinh di voi thép: 1+2 mmivong va d6i voi gang: 1,2+2,2 mmMvong.

Téc do cdt V {m/phit) phu thudc vao tudi bén T, luong chay dao 3,
d¢ citng vat licu HB va modun m cia banh ring.

Dai vdi HB = 160+ 240:

120
= T3GIS B LSl ] (3.1)

v
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D61 voi HB = 250+ 300:
120
Vo= Tﬂ-isﬂ,SHBLﬁmUA (52]
Cang suil do trén trec chinh (cong sudl cit) cia may N, (kW) dugc
xac dinh theo cong thaic saw:

N = eY | (5.3)
*oe0.107 B
O day: P,-luc cdt (N); V - tdc d6 cit (m/phit)
Lye cdt P, (luc cdt vong) 13 thanh phin chi y€u cua 18ng hop lue, b
duoe xac dinh theo cdng thie:
P,=C,m!" 5% (14 VOB K K 98 (5.4)
3 day: Cp, - he¢ 56 tinh dén anh hudng coa céc yEu tf cd dinh téi lte cdt
(khi phay 1an rang bing sao phay truc vit: C,=15); Ky~ h¢ s6 tinh dén s6
diu mai cia dao phay (khi s8 diiu mdi g=1 thi K =1, khi q=2 thi K,;=1,6,
khi q=3 thi K,;=2); K,,=0,5+1 - hé sa tinh dén d¢ ciing cva vit hiéo gia
cong (vi du: thép 45, Ky, =1).

Trong bang 5.6 trinh bay céc gid tri cha 16¢ do cdt V vh cic gid i
cua cong suat cit N 1uang dng.

Bdng 5.6. Toc do vat V va cdog svit N, khi cit vang tho vi bin tinh
bing dac phay truc vit mat dau mdi

5, Madun m (mm) treng khodng

mim/vong 5 1525 254 4.8 a1 -1

W N z " M M W M : I N . W N , Y N ;

os | so| os| s9 | as | s | o7 | s2 | vo |sa |co |38 | e
10 %0 | D5 | 45 | ops| 485 08 | 44 | 09 |2 | w0 |33 | 5
13 a5 | 06| a5 o7 | a4 | o9 | 28 | 09 |35 |1 |30 [ 7
15 435 o7 | a3 |os ! a3 log |37 | w0 |33 |12 |22 | w
19 a3 | oa | 39 log |38 [0 |35 ( m 30 | 135|265 @
20 | 38 | os| 37 |w |3 | |20 | 15 |2 |15 |25 | 20
23 | - - | gl | sl a2 |13 e |5 |22 | 2
25 | - - | 335l w0 | eS| [an | 14 245 | 8 |21 | 22
28 : ol sts| 1 { a5t |28 | s |23 |16 |20 | 23
30 i . | sos| 12 a0\t lzer |8 |2 |7 |- .
32 | - S % |13 |25 | 17 |- .
24 | - A 2m |14 | - -




Khi biét tdc a0 V ta x4¢ dinh s6 vong quay o cua dao theo cong thic:

1000V
n= (3.3}

HdaD

O day: D, - duong xinh ngoai coa dao phay {mm)

San dé can Kiém tra lai cong sydt cuz may N (cong suft cua dong
coy theo cOng thic:

M =

m

NZ.
— (5.6)
. i
& day: - hitu sudl cua may (5 = 0.8 + 0.9,
Thai gian ¢o ban i, (phit) khi phay Jan rang (hinh 5.5) duoc xie dinh
theo cong thac
{f = —— - 5.7
N n,S,4 * -7
0 day: b pé rong (chicu dai) vanh rang {mm);
b by - chitu dai an dav va thoat dao (mm),
n, - s6 vong quay cha dao (vdng/phot);
g, - luong chay dao doc (mmODEY;
g- 5O ddu méi cua dao phay;
2z - s6 rang gia cONg.
Chiga dai &n dao 1) duoc tinh theo cong thic:

1, = {}1+ 12 v hid,, - (5.8}

) day: h - chitu cao Tang (mm);

d,,- duing kinh npodi cua dao
phay (mm).

Chien dai thoat dao b, = (3+3) mm.

Trong qué teinh gia cong dao b
min, do 86 khi hél tudi ban, dao can
duoc mai lai. Chil juong mai dao ¢o
anh huong lon dén tudi ben, 49
chinh x4c gia cong va da bong (dd
aham) bd mit. Dao phay duoc mai
theo mat trudc trén cac méay mhi dac  Winh 5.5 CHBu 3l &n dao () va thodl
chuyén dimg (bang 5.7 Sap khi mai dao {l;) ki oAt sBn3




can kiém tra prophin cda ring dao theo mit trude. Do nham be mat trudc
R, cda dao phai ndm trong kbodng 1,6 + 6.3 um tuy thude vao dd chinh
xag cua duon.

Bing 5.7 Dac tinh Ly thuat cia cAc miy mal dao phay troc it

Kich thude IBn nndt cia dao phay (mm)| o | e e
Pude sén xuft | Mbdel mdy ;
: Chiby sdu | mal tmm) méy (tdn)
Duding kinn MAdun pipn
JABEDA 1] - " &5 108
566282 280 - =5 2B0 28
Nga 3bxEE32 a2 - o0 450 a8
oLelEB4Z | 500 . 115 700 59
AGW W0 - - s 2o 175
AGYY 232 230 i EO 280 23
Bic AGW 301 | 300 . 90 380 38
AW A 420 - ) 60 45
AGW 482 a5 - L0 550 4.5
AS 204 2580 8 60 320 40
o AS 305 300 - 60 420 a4
AS SID 500 - 120 700 57
Olc SWFK 230 250 20 400
Thigy 57 & EQf0 a0 - 10 65 087

5.2. BAD RANG

CAt rang ngodi vi ring trong trén céc may bao rang dupe thue hién
bing phuong phap bao hinh va dinh hink. Phuong phap bao hinh ¢l rang
an khép ngodi bing dao rang lude {¢d hinh dao nhu thanh rang). Prophia
than khai coa mat rang duoe tao thanh ahd chuyén dong bao hinh v
chuyén dong thing di lai clha dio doc theo truc banh rang gia cong.

Ring &n khép trong e thé duge cit bing duo xoc hode duo chuyén
ding theo phuong phip bao hinh 1rén cic may Ao ring.

Trén cic may bao ring cing ¢6 thé cit ring bing duo dinh hinb
(prophin cia dao gidng nhu praphin cia ranh rang) voi phuong phip chia
do theo ting rang. Phuong phép nay dudc diing chi yéu dé gia cong tho
cac banh ring &n khiép ngodi vi trong cd modun lan.

€) cac may bao rang cd trung binh vi ¢d 16n, ban mdy dich chuyén
theo phuong vudng goe vai true cda ng va dbng thdi thye hi¢n chuytn
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dong quay haa hinh voi chuydn dong thing di fai coa dao. 0 cig¢ miy bao
ring ¢f 10n, ban méy chi thue hign chuyén dng quay, con chuyln dong linh
Lién bao hinb véi chugén dong cia ban may dor tru dao (gid dao) thuc hién.

Trong qué trinh gia cdng, dto dich chuydn ti trén xudng dudi theo
dudng thing nim trong ma phing song song vol Lruc cla phoi-

Cac rang cia dao chi cil khi di xuéng, con ic di lén dao lui ma df
tranh chi sal vio mgl gia cong.

Cac miy bao ring cia Thuy $i (bang 5.8) cho phep cit rang thiing,
ring nghi¢ng, rang chit V c6 ranh thoat dao va thanh rdng.

Bang 5.8 Dac tinh k§ thuit eda cic méy bao rimg (Thuy 1]

Tm’ch W banh ring gia cing 1 ohat Cong sufit

t .
Wiodel raky immj s cﬂEn UT:'&? Khéi Itrlc:;ng; may

I T K :.

\ Cudng kinh Modul vanh ring
BH TEK 50 4] 28 ‘ il 5,8
SH 000 Hs0 5 320 . B2
5H 180/300 K oo 20 450 - 230
SH 350 500 5000 25 530 - 400
8H 250/ 360 3080 30 &0 | 280
G4 450/ 500 5062 w &70 ) 50,0
SH E00F 735 7350 4n 12840 g3 nG2
EH 1200 12000 a0 1280 95 1610

Cic dao rang lugs duoc dung cho chc miy trén diy cong do Thuy 5§
ch& tao, Dao ring lugc thing duoe ding dé cat thd va it 1inh cic bdnh
ring thAng vi cic banh rang nghitng &n khép ngoai v in khop Lrong).

Dao ring luge nphiéng kin gia cong duge g3 nam ngang (5ONE SONE
viti mal diu cia banh sing) dé gia cong banh rang nghiéng vi banh rang
chir V ¢6 ranh thoat dao hep, DE gia cong thanh ring cin ding dao rang
jupe 6 s6 rang nhd hoa dao rang luge van nang thomg thuong.

Dao cang luge ¢4 2 + 3 rang vdi chitu cao khic nhau duge ding d&
giu cong thi cic bénh rang mddun 1on.

Dao mdt rang duqge ding dE gia cang che binh ring ¢ mddun Ko
non madun ctia binh ting duge gia cong bing dao rang luge. U dicm
cua dao mot rang la nd o thé gia cong duge cic hanhk rang cd madun
khéc nhan. Loai dao nay thuong duge dung dé gia cong cdc banh rang ¢o
56 rang nho. Toc ¢ et khi bao rang duge trinh bay trong bang 5.9.
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Bidng 5.9 Toc do cat khi bao rang try bang dao rang hige

g8 . )
ring Y imiphdl) v&i madun m (mm)

ceng | 3| 4 | 5| 8|80 |w|w]|® | B 20|22 24]028)20

0 L) WE| WE| 159 1E B B4 1280 S| BRI} NB| NS M3 1 [aF:)
23 BF| 155 ¥WrFr| W i+ 23 mnej N8| Tn 07 WA 01| 9.2 a7 95
aQ 152 143 133 127 18| "2| 0¥ 03| 9F| 85| 82| 8 BE| o5
7D Wap 134 127 21| N2 QF| D2 95| 95| 82| 9 BE| 85 83| 4%
Lkt Br| 2F 1At s | OF e T 94| 9 Ba| B4 | 83| B2 g 8
150 3 =21 f4] el 0] 96| 92| 88| &%) 83 8 | OAF 76 74
200 | 124 ns| N 04| 87| 82| BB B85 | B2 | 8 [A! FE| T4 3
250 | 21| 2| WA 101 94| B9 | 85| &2 | YH| WF| T4 Tl ™A Q) &3

5.3. XOC RANG

Phuong phép xoc¢ ring duoe ding chi y€u d€ gia cong cic vanh rang
hi (c6 chd thodt dao). Pay la phuong phap chi yéu dé gia cong cic banh
rang An khép trong (s& duoc nghién ciu & chuong 8) v2 ¢d thé gia clug
cdc banh riog hinh chi V (& duac nghitn citu & chuong 7). Uu diém chu
yéu cha phuong phép xgc ring so véi phuong phap ¢di ring bing dao
phay truc vit la d6 gdc canh nhd cila prophin than khai cua céc binh réng
¢O 50 rang il

Khi xoc ring thi binh ring gia
cong an khép vioi dao xoc 1 (hinh
5.6).

Cic méy xoc ring duoe ché 1ao
chi y&u ¢ truc gi phoi thing dilng.
Doi vai cac may ¢d kich thudce trung
hinh thi khoing cach tam (gida Lim
dao vi 1am banh téng gia cdng) Juoe
thay déi nhé dich chuyén cia gia
dao, con ddi vidi cic may ¢d 1On - nho
dich chuyén cia ban méy.

Miy xoc ring ¢ rit nhidgn model

khac nhau vi duoc nhidu nudce Lrén

AWh 9.8, 53 db e ring

thé giai ché tao (bang 5.10). a- xoc réing thing: b- xoc ring nghiénty
1- dac e 2- binh ring o odng
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Bang 5.70. Pav tinh k§ thuat cia cic may xx rang

Kich thade banh rdng | Dudag
gia oﬁﬁrr? l?n nhd1 kinh~ | S8 hanh Khéi
; m dac trrth gng
Mhide san Model rmay I xoc | kép oo Céng suft | o
Xt Duin g: 16n dno | Y W)y
MO0 \mgdun| 1203 | ot | fphin {1dn}
réng {mmj

1 2 k] 4 5 [+ T a8 o9
hNga 5111 B 1 | 2o 40 | 251500 1 8

SA122 250 | & | 50 oo [ese00| 3 5

SA1Z2DA 200 5 | 50 wo |1osa280| n 54

Nga SA14011 500 | 8 | KO oo | 55580 | S/63/0°2 | 75

5A130"! 250 n | 05 - | 4000 22 %

SMSQL] gop | | |0 200 | 33w |4B/msTITS | 95
LI we0 | w2 | 70 200 | 33-22  |4B/5FITE C | 105
Nga S1ABOT1 2 300 | 12 | 190 200 | 30327 | WA T 125
SWARSTTHZ w250 | 12 | 190 a00 |acazr |w a3t | U7
S1A2001 192 o280 | 2 | 20 200 | 5-400 10 B4

WS 20 2850 & | 50 W | S20-20600 - 6

Pie WS 401 400 8 | 80 200 | 2009800 - 76
WS 501 500 s | w0 | 200 |m-500 - 83

SN 4 210 4+ | 60 00 |zess00| - 36

EN 5 500 8 | 75 m5 | ana24 . 41

SN a sz | 8 |wee |wes |a7T-M0 - £g

SN 10 000 | 0 | 180 | 200 |2v75 - &

bBlc L3 150 150 5 42 s 2651250 - 57
LS 302 | & | 70 ©s  |5ca000]| - 75

LS 422 420 g | w0 | 200 |25800 . 8

L5 630 B30 tz | 230 | 200 |W60 . 0
LS 1000 goa | 12 | 230 | 200 |10-340 05

LS 1250 esa | t | 230 | 200 |10240 - M

Anh v 1250 250 | & 130 | vo | 50000 . .
VM0 0o | & | 10 | 0D | 50000 . 39

M FS 1O B | 4 | 42 . 2501250 - BE
N 102 254 8 | 70 - asoaon| - 49

50-a wrg | ©rF| 23 . . na

Céng OHA 124 25 PR 0o | 28090 | 220872 3
hoi Séc | OHA 32A 320 6 | 70 25 |somoo | ssm'? 43
(HA 50A 500 g s | ws |45750 55" 52
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Tiép bang 5.1

1 2 3 4 6 g [ 8 ]
ZSTWZ 250 750 3 a0 -

e Z5TWZ 900 8O0 f WO -
ZSTWZ 1000 oo 10 140

NN A1 SH 251 250 | B &0 - 250-1350 - 5
SH 400 400 | 8 85 - 180-T00 - B5
8H &30 600 8 00 45330 - Bs
SH 1000 ool B8 200 45-330 - an

D PS 35 3500 | 200 450
Il['z:|:n—r:1|rruuu'1
1833 7€ | W 76 . - 1n 7
305% 127 | 423 76 - - 1" 104

My WTa - 77 | 423 76 - - -3 04
B105 254 | pAG | 7 - - an H4
20136 30 | 1308 | %6 - - 52 567
0206 s(@ | 1334 | W65 - - 73 58
D5 180 NG 184 5 30 - 2000 - 5

¥ DS 280 CNC 220 | & 50 - 500 - 85
DS 300 CNC ano | B5 130 - 1300 - 55
‘DS 50 WC 00 | 75 130 - 800 - 725

Ghi cha =+ Dao- diu dag (phidu udl das)
»2 - cd3ng sulll coa dfng cd nhiku tde db

Trong qué trinh gia cong truc dao thuc hién chuyEn dong tinh ti€n di
lai voi t8c dd V, (hinh 5.7) con s6 vdng quay cia 6 duge xéc dinh nhd
hop téc do 5 nhin chuyén dong ti dong co M. Truc dac 1 va ban gé phai
2 quay chiam an khép véi tdc d @, vad w, 53 vdng quay bao hinh cua
chiing duoc ditu chinh nhd chue chia d§ 9 vdi ty 58 truyén i

i = Kz, (5.9)

F

G day: X - hé 58 phu thude vao so d9 dong cia mdy; z_- 80 1ing cia dao
xoc; £ - 50 rang gia cdng.
Téc do gée cua lryc dao 1 duge digu chinh nhd hop chay dao vong 6.
Khi dao xoc di lén {gua trinh chay khong) né lbi ra khdi banh réing
gia cong theo phuong hudng kinh d€ ludi daoc khong cha sét vio ring gia
cong, Truc dac 7 sau méi hanh trinh cua dao thuc hién dich chuyén V,
[ co cdu loi dao 4.
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Chi¢u dai hanh trinh cua -
truc dao J blng tdng coa bé
rong vanh vang b, chi¢u dii an
dao 1; va chiéu dai thoét dao |,

Vi tri hinh trinh coé dao
duoc dicu chinh bing co cdu
l[é¢h tAm 7. 50 héoh trinh an I
dao hudng kinh V4 coa dao dé

gia cong 14t ca cdc rdng trong
mot vong quay cea banh ring 3 1o
vii khodng céch tam (gida tam o

dim V‘:l tam banh E—fmg g}a c(‘mg) Hinh 5.7. 50 dB nguyén Iy cia mdy xoo réng
xac dinh duoc diéu chinh nhd 1 wye dac; 2- ban may; 3 chac chay dac

chac chay dao hudng kinh 3. hudng kinh: 4-ea cfu I dao; 5 hgp téc de@
: - _ & hop <hay dano vong 7- oo cfu Mch tAm;
Khi cét rang nghiéng, dao 8 ca cfu ofin huéng xofin vit; & chac chia db

x0¢ ngodl dich chuyén doc truc

phai con ¢d thém chuyén dong quay w, tiong dng voi gie nghiéng coa
rang {(xem hinh 5.6b va 5.7). Chuyén dong quay es; dugce thue hign nho co
ciu din hudng xodn vit 8. (xem hinh 5.7) ndi true dao vdi co cdu truysn
dong truc vit - banh vit. Hudng cia co cfu din hudng xofn vit va rang
dao phai nguoc vai hudng clia rang gia cong, Hanh trinh cia co cdu x0dn
viL phai biing hiach trinh cia ring dao xoc¢ P, Hanh trinh P, duce tinh
theo cong thuic sauv diy:

TM< HMZ
P = T o 5.10
o osing,  tef, 10

G day: z_ - s& rang ca dao xoc; B, poc nghiéng cla dao xgc.

Dao xoc rang b cic loal sau diy:
- Dao xoc ring dang dia.
- Dao xoc ring dang cbc.

Dan xoc rdng cod

et B d
chudi litn khéi. Fl 6 i
. N i’
Dao XOC ring d@ng dia ‘(/i : = . o AhT auGk

(hinh 5.8) dugc dung dé 4,
ciat ring thing an khap

IR ——

Hinh s.2. Dao wgo réng dang dia ring ihédng,

BY



ngoat vi an khop trong,

djfmg mf‘}f chif'cz‘itﬂ binh ring L Péhs
Lién khoi vai dicu kign 4 « ; 7 dn
phlin nho ra cda vinh rang : = ki it

thi hai 50 vdi vanh rang tha | '

- . . - . d _PE‘,..-W
nhat mot  khoang céach o
khong 6n hon 4 = 5 maodun
¢lg banh rang, So df ca gidi
han niy 1a do dai G kep o

Hinh 5.9. Dao ugc rdng dang dfa réng nghisng.

mat diu dao xgc cd nguy co 4,

vi viio vinh rang thi haj khi e -

fid cong vinh ring thit nhat. ”;' P k\% Tiéf dign
Dao xoc ring dang dia j/— D L. &m'lﬁm ekl

raing nghi¢ng (hinh 59y 7 iy .

dugc ding dé cdt binh rang
nghitng. Hudng nghiéng coa
réng dao xoc c6 the 12 phai hogc tréi. Dao nghitng phai duoe ding dé cit
béanh réng nghieng trdi vi nguoc lai.

Hinh 5.0, Dao soc rdng dang cfic

Bao xo¢ rang dang céc (hinh 5.10) dye dung d€ cdt banh rang thing
vé banh rang lién khéi ¢ vinh rang thd hai nha ra nhitu hon vanh ring
thit nhat mat khoang céch 1on hon 4 + 5 modun cia banh ring (do dai
Oc kep ndm & vi (i cao hon mat diu coa daa).

Dao xoc rang c6 chudi lign khai rang thing (hinh 5.11) duge diing d&
cdt ring thing an khop frong.

Dao xoc rAng ¢d chudi lign khdi ring nghicng (hinh 5.12) duoc dbng
de cit cic binh rang nghi¢ng,

Céae dao xgc tiéw chufin duoc ché tao theo hai loai: Joai ¢6 pha lop
hop kim ¢hdng mda va loai dao binh thudng (khdng ¢o phu ldp hop kim
chéng mén). Loai dao co phi 16p hop kim ching mon cho phép tang tudi
ben gip 2 1in so v6i loai dao binh thuéng.

Tov 4 cit khi xoc rang duge xic dinh theo lugng chay duo vong S
trong mot hanh trinh kép cia dao {bang 3.11).

Lugng chay dao hudng kinh § cé thé ldy bing 0,1 + 0,3 lugng chay
dao vong §,
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sv

I

7idt din
by nodf

Tigt dign_
ARt by

LA AL

5-1
i/ ¥
Sl dy
Hinh 5.11. Dao xge rdng
cd chuti liBn wh& rang 1héng

[ dg fe

Hinh 6.12, Dag xoc rdng
c chudi [Bn Whei rdng nghidey

Bdng 5.1 Lugng chay dao ving § khi xpc binb rang tru rdog thang béog theép

di oén i

Gia =dng Madun m (mmj Sirom/vang) vai edng suit may (kW)
=15 22-3 4563 = 83

3-4 0.20-D0.50 0,40-0.50 - .
G:ia cdng thé yé bén 46 010,25 0,25-040 0,45-0,60 040-060
kinh, sa *:‘ligla cdng 5-8 . _ 0,35-0 45 040080
tin 810 . - 035045 | 045045

o2 - - 0250540 -

Cla oAl hd va bé 25 0,100,230 115035 - .

a cing v n

tinh, zau d6 cd ring 254 025035 0.35-0.40 ) .

46 130,20 0.25-035 0,35-045 -
&8 B - .30-0,40 035050

125 0,12-0,80 018-0,26 - -

Gia cfng thd va bén 254 030040 D.AC-0A43 - -

tinh, sau da mai ring 4-6 Q150,25 0.3C-0.40 0.40-0,50 -
6-8 - . 032045 040052
&0 . . 0An040 | 036050
K- - - 0.25-0.45 0,20-0,50

) 13 0280035
Gia «fng tnh 312 0,25-0,30

Cehé chtl: G ted 8 1dn duge ding df gia odng hirh ring co =5 rang > 25, gid 16 nid ding

dé gin cing banh ring o6 50 rang < 25
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Téc do cit V khi xoc rang duoc xdc dinh theo bang 5.12.

Bdng §.12. Tdc dd cit ¥V khi xoc banh rang thép

Lugng cha "
Gia sing dag wing g V [ endphit] v madun m (mm)
{mm/ hidnh
winh kég) 12 24 15 6-B a1 12
0o 415 35 29 .
015 a 28 23 - -
020 ap L] 2 125 7 16
025 27 o] s r % 18
030 24 20 % 155 14 13
Gia tfag thi,
bén finh va tinh 635 225 L s H5 13 2
045 - L 15 2 7 0
050 . 585 135 ns 0 95
035 - - 25 05 95 9
050 - - ? 0 g .
015 44
0,20 a0
Gia cbng finh 025 o
0.35 31

$6 hanh trinh kép n, ¢ta dac xoc trong mot phit duge xéc dinh theo
ctng 1huc:
1000V
2L
& day: V - 16c doc cdt {mfphit); L-chiéun dai hanh trinh cia dao xoc (mm).
Chigu dai hanh trinh L cua dao bing bé rong ring b cdng wii tdng
chi#u dii in dao (1)) va thoit dao (1), cd nghia 1a:
L=b+1 +],
Tong chieu dai dn dao va thodt dac phu thude vio b2 rong ting b:
b (mm) M S50 72 8 120 165
I+l (mmy: S5 & 12 15 20 25

n, = (5.11)

Cong sual cat N duoc xdc dinh theo bang 5.13. Néu cong sudl cat N
nho hon cOng sufl cia miy (cua dong co) thi qui trinh cdt duoe thue
hién. Trong iruding hop npuge lai cin gidm ché A9 cdt (chu yéu giam
lugng chay dao vong §) heodc phal thay ddi méy.
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Bdng 5.13. Cong sudt cit N khi xo¢ bénh rang thep

L eha ;
e ctrg d;‘gﬂgmg.hsf N (KW} v mbdun [mm)
{mmy/ nanh
trinh kép) 1.2 0.4 4-56 68 R ) ] <|
0.0 02 - 13 -
0% 032 4] 15 - . -
020 03 0.5 18 25 35 45
D25 o4 11 20 3z as 50
030 04 1y 22 35 41 25
Gia cong thé, O35 04 12 23 s 45 59
ban tinh v& Hrh 0,40 04 13 25 4.1 47 52
0,45 - 14 27 43 49 64
050 - 15 2.8 48 50 67
055 . . 25 45 5.2 7.0
ok ) - - 34 52 S8

Thiri gian ca ban 1, duge xac dinh thco cong thic:

am.z

1, =
LA ]
n,.S

& diy: 2- 8¢ ring gia cong; ny- s hinh
trinh kép coa dao {rong mot phit;
S- lugng chay dao vong (mm/ hinh trinh
kép) i- s& budc gia cong: b- chitu cao
ring; S, lugng chay dao hudéng kinh
(mm/hanh trinh kép).

Khi gia cong cac banh rang thép
cin tudi dung dich tron ngudi [a
Emunxi hoac dau cong nghiép.

Tudi ben cia dao xgc rang thing co
{hé tang lén nhi thay déi hudng chay
dao vong (quay ngugc lul) sau khi mdl
mit prophin réng dao co do momn
khodng 70 + R0% tri s min cho phep.

Chiec dao xoc ring duge mai theo
mat trude t1én cdc may mai dao van
nang. Dao xpc rang thing dugc mii
_bhng mat (ron ngoli cia da mii hinh

Hinh %.13. Mi dao =x¢c rdng
a- mai dac xoo ring lhang,
b mii dap xpo rang nghiéng
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tru (hinh 5.13a). Dao xoc 1ang nghitng duoe mai titng rang mot bang mit
trom ngodi cua ¢4 mai dang dia hoje mat dau cua da mii dang cée (hinh
5.13b).

Sau khi mai xong, cin kiém tra: do ddo huéng kinh cua mat irom
ngodi cia vic ring dao, dg dio mat dlu cva mat trude cla cic rang dao
v sai léch gde trude clira mil rang. Cac gifi han sai sO nay phad nam Lrong
pham vi dung sai ¢cho phep.

5.4. CAT RANG BANG DAO PHAY MODUN Dia VA DAO PHAY
MODUN NGON

Cic dao phay modun dia va modun ngdn duge diing chi yéu d€ gia
cong linh cic bénh rang e 1on, trong dé cd ca banh rang chil V, banh
rang in khap trong binh rang lién khéi vi thanh cang. B0 chinh xéc coa
banh rang duoe gia cong bang cac loai dao nay dal cdp 9 va thip hon.

Maiy d& gia cOng banh rang bling cic dao phay dia modun vi dao phay
ngon modun thudng 13 may phay ring van nang 26 co cffu chia do vi diu
dao d¢ [4p dao phay ngon. Trong trudng hap khong ¢ may phay rang cd
thé diing miy phay thudng co trang bi diu phén do.

Dao phay modun dia duge ché tao theo ba, m&i by gdm B vi 15 con
(hinh 5.14). B¢ 8 con dugc ding dé gia cong cac banh rang oo modun m
<8 mm,

Cic kich thud@c co ban coa dao phay modun dis duge trinh bay Lrong
bang 5.14.

Bang S$.14. Cae kich thude cd bim cia dao phay midun dia

my L d 20 B
8 H375 50 19 Wo| 455
15375 55 P2 gr -7
2-&23 63 2 12 B35
25275 T0 22 12 85104
3375 B0 prd = 1544
T 4-15 = 27 12 15-165
o 585 00 27 b4 18-20
{/ B-F 1w az 10 Z152d
fio) 15 32 | 4] 28-3
g 40 40 0 aa-37
214 g -i+] 40 1 447
Kinh 5.14. Dao phay mikiun dia. 8 180 50 10 o J
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Dao 42 cit rang nghiéng duge chon theo s& rang qui d6i z,;
' z
2, = m = Kg2 (5.13)

O day: 4 - pde nghidng cua riny gia cdng; z- 53 rAng gia cong, kg - b 50
phu thude vao £

B 5 10 15 26) 25 30 35 40 45

kg LOIL 1,045 1,104 1,§93 1323 1,505 1,756 2,119 26

Dao phay madup ngon (hinh 35.15) ¢6 ¢4¢ kich thudc co ban duoe ghi
trong bdng 5.15.

Bdng 5.15. Che kich thuée <o bin coa dao phay midun ngén

— M, D L
12 45-40 65-70
" 50-45 T5-B5
o 6 B0-45 80-90
L "B 70-5 9500
20 7565 95-100
22 85-65 120
i 24 80-70 125130
- { 26 B-78 135-14D
a0 m-80 U155

Hinh &, 1%, Daa phay reddun ngdn

Dao phay (mOdun dia hodc modun ngén) hop kim cing cho phép
nang cao ning sudt gia cing gip 2 + 3 lin so vai dav thép gid. Dao phay
modun céc loai hop kim cang 1a cac dao ring chidp, khi ¢ic minh hap kim
hong co thé dé diang thay (he ching bing cic minh hop kim mdi. Hop
kim cing thudng ding dé ché tyo dao phay modun dia va médun ngon la
TI15K6, TSK10 va T16KE.

Ch¢ do cit thudng dung khi ciit ring bang cac loai daw phay médun
(da hoac ngony duge chon theo biang 5.16.

Thai gian ¢o ban t, khi cit ring bling cée Jogi dao phay modun (dia
hode ngdn) duge xac dinh theo cang thic suw diy:

- bt hth

8

@ day: b, - bi rong vinh rang (mm); I, - chiéu dai in dao (mm), déi voi
diaer phay dia: || = V‘h(da“- h) + (1 + 2) mm, d&i vai dao phay ngdn:

i (5.14)

o 0

I, = 05 d,, + (1-2) mm, 0 day h- chidu cao ring;
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1,- chitu dai thodt dao: |, = (2 + 4) mm; n- s& vong quay tvia dao
{(vOng/phit); i- 56 budc cit 8¢ gia cang mdt ranh ring, z- sO rang gia cong.

Bdng 5.16. Ché da cit khi cit ring bing cac foai duo phay midun

Va1 lidu gia 5, Immiving) v&i mécun mmm)
cang 1 2 3 4 5 6 7 B8 g D
Thép, gang 14 15 156 155 168 1.7 18 19 20 21
15 | 286 | =98 | apa | W as | 27 | 48 | 30 | 39
Vatheu pia | S,(mm/vdng V (miphit] vi mbdun m {mm)
edng i dan) 1.5 5.7 7.9 g-10
07 32 a0 22; 25
14 23 27 23
Thép 20 25 24 22 20
25 23 7 19 ne
12 27 25 g 21
25 24 22 18
Gang az 21 ° 7 15
4.5 1a 16 H 12




CHUONG 6

GIA CONG TINH RANG TRU AN KHOP NGOAI

6.1. CA RANG

€.1.1. Ban chédt cua ca rang

Ca tang duoc thyc hi¢n bing
dao ¢a (¢d ludi cit & rang) khi no
an khép voi bénh ring pia cong
(hinh 6.1). Trong qua irinh <3, dao
ch 2 nhan chuyén déng tir G0ng co,
can hénh rang gia cong 1 quay
theo dao ci va chang cd an khdp
véi nhau khong cé khe hd dg thue
hién qu4 trinh cét phoi.

Khi gia cong, daa quay vii t6c
40 géc w, (theo hai chidu thuin
nghich) ¢on binh rang gia cong
quay voi té¢ do gic w, v chuyén
dong tinh ti€n di lai D, Dao duge
gh nghiéng mat g e so vl truc

Hinh 8,1, 50 db ci fdng
1 bénh rdng ga cong; 2- dao cd

cua banh rang. Sau mbi hanh trinh kép cua binh rang gia cong noé lai thuc
hién tugng chay dao hudng kinh d& cit hét luong du.

Ca rang cho phép nang cao d¢ chinh xéc clia banh tang theo chi tiéu
do én dinh khi lam viéc va do chinh x4c HEP xuic.

Do én dinh khi 1am vige cda banh rang tang 1a do gidm duge 0 song
bt mat rang, giam sai s& cua budc in khap va giam sai sé prophin than
khai cus rang. DO chinh xéc tiép xfic cia banh rang 1ang la do ting dugc
chi¢u dai dubng ti€p xic theo chidu cao rang.

Ca rang duoc dung dé gia cong od¢ banh ring c6 dd cang HB = 380.
D6 hang (40 nham) b mit rang cd the dat R, = 0,4 + 0,1 um.

Do chinh xéc vi nang suét gia céng cing nhu 49 nham mat ring phu
thudc vho goc chéo gita dao ¢i va phoi {banh ring gia cang) p. Goc cheo
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y thutng chon trong khodng tit 1¢ + 15°. Khi ci banh ring cb sd rang
nho va d6 cing HB Lhip nén chon ¢ nho, cdn khi ¢ binh rang c6 56 rang
160 va d¢ cing HB ln aén chon 1én.

6.1.2. Médy ca rang

May ci rang cé nhicu loai, ching duge che tao @ nhitu nudc khic
nhau (bang 6.1).

Bdng ¢6.1. Dic tinh k¥ thuat cia cic miy ca ring

—
. . 54 ving quay com
Kich thude banh riing | o, s ;
. long | tryg chi ddng
‘ _ gin cfng & nhdt fmm) | oo fvangipht Gtng | Knéi
Muds sdn Model m dan sudt Iigng
xudt may B 163 miéy rnjty
Dudineg | a5 tBng | MOA1 Biinh (¥} | frdn)
kinh [MBdun | agh | dmm) | Dao | ang
rang
MNoa BT 125 15 an B5 0o-630 - 156
Shv(zB 20 L] 100 240 B3-600 - 32 52
SBro2EQ2 | 320 10 125 250 | 504900 - 45 .4
SLT03 500 10 154 300 - 50-400 3 4
571408 BOG 12 200 300 - 35-2584 - a7
E71HCA 1250 12 200 200 - 25292 - ar
Cang hoa | DSP 12 125 4 [[&3] 185 T2-580 - 15 2l
Sée 05 25 250 3] 150 290 71-355 - 22 as
Do Z5ch2s0us| 250 5 125 | 250 | 250 - - 45
ZSchoD0x& | 500 8 170 250 250 - - )
G5 8 203 & 254 250 gl-22 - - 25
Anh GS 12 305 6 28= | 250 B1-222 - - 4.z
G5 % &g G 254 250 B1-222 - - 4.2
Z54 220 220 E| 1540 260 45-385 - - Lits
£5A 320 220 8 150 260 45-385 - - 56
D Z34 420 420 ! 50 280 | 45-3B5 - - B2
Z5A 541 0 10 250 280 45-3B5 - - B2
25T 7 w0 5 &0 250 40-400 - - ay
251 250 sl 5 - 120 - - - 35
7S 320 20 5 120 - - - a5
Mhit SV 300 [} 150 225 TO-29Q - aa -
av 00 a 180 228 73-310 - BT -
Pkt GEF-400 % 400 a 150 - 50-320 - o4 -
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6.1.3. Dao cé rang

Dao ¢i rang ¢é dang nhu mdt hinh rang nghiéng, trén prophin cia
cdc rang ngudl ta xé& cic ranh song song véi mat ¢y rang d¢ tao ra cac
ludi ¢dt (hinh 6,2).

. 3 i
2 2 4 ‘
f% | |
. !
&)
b) ¢)

Hinh B.2. S¢ df lim 1&m vic cia cdc wd oft idn réng dag ca
a- quang dudng cdt cda cAe WG cdk b- khi dao quay phdl o KW dao quay trii
I dao cd 2- bérnh rfing gia cdng; 3 gbc WA ot 4 WA ot dot true
5 W cdt hidng kinh,

Tu s0 d6 trén binh 6.2a ta thdy khi cit phoi khong chi e6 cée [uii cit
budng kinh 3 cia dao [ (hinh 6.2b, ¢) tham gia ma con ¢o cic ludi cit
hudng truc 4. Trong nhigu trudng hop, quang dudng cit cia ludi cét
hudng trye 16n han quing dudng et coa Ludi cdt hudng kinh. Vi vy goc
3 cua ludi ciu bi mon rdt nhanh.

Sau mdt thdi gian lam vite, cic ring dac ci bi mn, chilng ditgc mai
lai lrén céc may mai ring. 86 lan mai lai cda dao ¢A niim trong khoang
3+ .

6.1.4. Cac phuong phéap ca rang

Trong thuc t€ ngudi ta thudng ding céc phatong phap ca réng sau day:
ca song song, ¢i chéo, c vudng goc, ca 1icp tuyén vi ca hudng kinh (bang
6.2).

L. Ci song song. Day I phuong phip cd ma banh ring gia edng dich
chuyén song vdi truc coa n6. Sau mdi hach trinh kép banh ring 1 cé chay
dac hudng kinh téi dao ca 2. DE néng cao dd béng mat rang, khi gia cong
gdn xong khang cin chay dao hudng kinh afa.

2. Ca chéo. Day |a phuong phip ¢a khi chay dao theo hudng chéo tao
Lhanh mét gée e (0<e<45”) vdi truc caa banh rang. Uu didm cla phuang
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phap ¢ chéo so voi phuong phip ci song song la chieu dai hanh trinh
lam vigc giam 1,5 « 2,5 I&n. Diém giao nhau cha hai true 1ién tuc thay déi
trong qua trinh gia cdng, dé cing 13 uu diém cua phuong phap ¢i chéo.

Bing 6.2. Cac phuong phiap ca ring

Gde gala phudng chay dao
Fhudng phip cd 8o db vaA g bﬁ.l% mng
1. Ca song seng 2 5= 90"
i
i \*\
4
V[
4 A
2 O3 ohéo j”z ' 0% ¢ < 45°
e
I/_i‘ I‘\ ,.-"3
E 3 X
4
4. Ca vulng géc e = @07 . ¥
4. Ci tiép tuyén 2 F o= 90°
N
1 F:J 3
.=
E [ f
- 1]

Ghi chti: 1-bdnh rdng ma odmg; 2- dan ¢y 3- phitang chay dag;

oy gila cac diking 13m.
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3. Ca vubng goc. Day 1a phuong phép ca khi cho banh rang giz cling
. dich chuyén theo hudng vudng gdc vij truc choa dao (2 = 90% . 2). Qui
trinh ciit ¢lng dugc hoan (hinh say mdL hanh trink kép cva ban may.

4. C2 1ifp tyén. Day 13 phuong pbiép ca khi binh rang gia cong chay
dao theo hudng vuong g0¢ vai truc cua binh ring (¢ = 90%). Trong trudng
hop ndy, khoang céch gifa truc dao va truc banh rang gia cong khong
thay ddi. Qué trinh cit duoc haan thinh sau mdt hanh trink kép cia bap
mdy va khang ¢6 chay dao hudng kinh. Phuong phép nay duoc ding dé
gia cong bénh rang ¢é vinh hep, vanh kin. Chizu rong lam viéc hitu ch
cad dac phai 16n hon bt rdng cia banh ring gia cong, D& c3 hét val o
rink va sudn cia rang (hi dao ci ciin ¢ dich chuyén nho thee chitu trye

cua ne.

6.1.5. Ché dd cit khi ca rang

Luong chay dao va 18¢c

d5 ¢t khi ¢k rang c6 thé chon theo chic bang

6.3 v 6.4
Bdng 6.3 Lugng chay duo khi ca rang
[ Luéng chay dao Lugng chay dag
Mbdun M8 e |
. Chey dao | Chay dao ! Chay dae | Chay dao
binh | D6 ang | "0 S, | hudng uinn || DEnb | DG aung | Tl 8, | hudng kinh
réng |ela ring HE (mm/ vdng 5 ring m lcda rlng HB immy véng P
iy cia bénh | (mm/bann || o) cia banh | (mmanh
ring) trmh kép) rary) 1rinh kip)
3-8 B0o-320 0406 Q.04-0,05 -0 150-260 0305 o304
320-3a0 C.2-04 0.02-0,03 260-350 0203 Q.02003
-
Bdng #.4. Téc do vong ciia duo ca
B . Tée a8 - Té db
Vit iju gia cbng H;“"H:umfm vixg ¥ WAL i gia eSng Ugﬁli;ﬂ?ﬂ vang W
menph) fmmdshy
Thepn kit cfu 170 50 Thép k&t cdu; 228 5
V5 20, 25 19€ 140 20X, 25X, 40¥, 1BXTT
o35 ar 130 12X2H4A, BXH3
40, 45 50 285 280 WXHEA, 45X, 12KH4A
JOXIT, BXHM,
ZHM, 38XMI0A
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Tudi bén cia dac =i phy thué: vap vat ligu gia cong va 8¢ dé vit

(bing 6.5).

Hdng 6.5, Tadi bén ciz dae ca

D% oling vt kdu pia Tée dd vong {18 df chl) cua dao ca V {m/phi)
céng HB = 90 90-150 150-200
160-200 100 50 30
280-200 50 25 5
380-380 20 0 6
Thot gian co ban khi ca dudge xdc dinh theo cong 1haic:
LK,
1. = 4.1
.= (6.1)

5

O d2y: L- chidu dai hanh trinh lam vigc coa ban mdy. Xhi ¢a song song:
L=B + (2-4) mm (B I3 b2 rong vinh rang). Khi ca chéo: L = B -(0,7-0.8)
B. cosy (¢ 12 gée chéo). Khi ci vuédng goe: L = Y2,7.A,A + [B + (2-4)]sing
(A la luong du mai, A, 13 kKhoing cach gidta 1dm dao va tim bénh ring giu
cong). Khi ci tiép tuyén: L = V27A A + (B + (2-4)[1gp.

K, - s6 budc gia cong,

V, - t6c d¢ chay dao (mm/ phit). Téc db chay dao ¥, ducie tinh theo
cong thie:

V, =2 (6.2)

s diy: S, - luong chay dao doc (mmy/ vong); £, - s rang cia dao ci: x -
s rang cOa hénh ring gia cdng; n- 28 vong quay cua dao.

Lugng de dé ca rang 1l nho, ¢ thé ira trong chc 56 tay cong nghé
¢h€ tao may vi 53 tay gia cOng co. N6i chung, 'uong du dé ca chi khoang
(125 + 1 mm,

6.2. CAN RANG

Can rang duoc ding dé ning cao d6 chinh xdc, gidm dé nham vi do
song be mat sau khi cit rang,

Can duge thye hién nhd bidn dang déo coa bt mit ring, vi vt vil
li¢u phdi phai ¢ dé gisn dai wong d6i 16n hon 9% va di ciing HB <
380. Can nhd ring. Gng sufit bén trong cia vat liéu c6 thé gay ra hidn
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dang thé tich cia vanh ring sau khi can. Cin ring duge dung nhigu trong
san xudt hang kh&i. So voi phuong phip ca rang, n6 cho phép gidm tidu
hao dung cy (nhe 1ang tudi ben) xudng 10-20 lin, ting ning suft gia cong
(6 3-5 1an trong khi vin dim bao duge dg chinh x4c cln thigt, gidm 40 nham
Be mat (R, = 0,7 xm) va gidm bidn dang cta banh rang Khi nhiét luyCn.

May can rang 6 nhicu loai, méi loai ¢6 dac tinh ki thudt va phuong
phip gia cong ridng {bing 6.6).

Bdng 6.6, Dac tinh k¥ thudi cia cic mby can ring

[ Kich thidc gia céng {mm) Ning
Mudc Phudng phip
Madel miy Bb rgng | Pvng cu N sufit
sén xufit D:i;hhg Madun | vanh gia c8ng {chido /gid)
rang
My az1s, 3237, agay |(0BA7S | = W0 Hai Chay dag fivh 2400
azs thanh tifn o chAc
rirg thanh 1ing
Nga MC-5723 | 7080 | 25 < 50 B Chay dao hudng ®0
can win | kWinh £33 deng cw
. Biic ZRA7 awen | 14 = 50 | Banh {:hg!)‘;1 dao tifp 20
cén trdn | tuyEn cla phii
They ST | ZAM3-ZRNY | = 120 < 3 < 1200 | Hai con | $én va dip v =50
SRAMA-ERME | = 120 = 35 | = 3000 (5n edeh chay dao
doe tngc oGa phii

Phuong phip gia cbéng thong
dung nhét 13 ding maot banh cén
vii chay dao hudng kirh hodc
tiép tuyén cia dung cu.

Hinh 6.3 |3 so dd cén rang
bing mdt banh cdn vai chay dao
1i€p tuyén coa phoi dong thoi
chitu quay cia dung cu va phoi
khong thay ddi. DE giam luc can,
Lrén banh cdn ngudi 1a x¢ céc

rinh qua ring. Hinh 5.3 50 ob cdn ring bling mit

Sai léch hi . . banh cén vii chay dac fifp tuybn coa phdi
ai léch prophin cua TARE £18 4 ey 2- péch cém 3 phudng chay dae

¢Ong do nd chi quay theo mdi o2 phd.
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chicu khi pia edng duge bi lui nhd ¢d sy thay ddi prophin cua ring dung
vy, Luong thay doi nay ducce tinh sao cho luong du gia ¢Ong mdiL phia cia
ring gia cong 1a 0,02 mm.

Ta thiy trong qud trinh [ | 3
gia cong phai 1 va hanh can P ! ]}E—f,lf— 1
2 quay &n khop vai nhau va ":f ; Nﬁ. ; - —ﬂ__—%
chi¢u quay cia ching khong [ , B ]i[— __:_r_\
thay d3i. Phoi 7 thye hien 2~ Aillq &
chay dao theo phuong tiép ==
wycén 3. Hinh B.4. 50 d&% can ring bing mot banh can

X _ . . vd chay dag hudng kinh cua dung cu
Hinh 6.4 la 50 49 cén 1 phit 2- e ga phii vdi xylanh thuy e

rang bing mot banh cin vai 3 binh c¢an; 4- &0 viu chay dao.

cthay dao hudng kinh cia

dung cu (banh cidn). Banh rang pia cong ! dudc gi 11é&n true gé 2 ndi voi
xylanh thoy lye. Binh can thuc hién chay dao hudng kinh nho co cfu chay
dao 4.

Truc rdng va banh rang ¢6 15 voi dudng kinh d < 12 m (m 1& madun
banh ranp} duge cin bang hai banh cin véi dich chuyén coa phoi theo
phuong chay dao hudng kinh hoac theo phuong chay dao doc truc khi
khoang cach gifra hai tdm coa céc banh can ed dinh (hinh 6.5). Trong
trusng hop nay bénh ring gia cﬁng 2 dich chuy€n doc truc cua nd gida
hai banh cén 7 vd 3 ¢6 khoang cach tam ¢0 dinh. Khoang cach tim cua
hai banh can ¢ th¢ duoe di¢u chinh cho phd hop vdi duang kinh caa
binh ring. Cu chin 4

¢d tac dung cd dink vi I
tri co cdce binh can . ,
sau khi di duoc diéu
. ) 2 3 p
chinti. Ve /

Cin ring bing cic

PSR
—

I

L[]
]

thanh ring dugc dung

N 1«
e U
%E_]_: ki n
L:

cho cic banh rang co

goc bién dang Khot Hiam 8.5, Su 48 edn ring bing hai barh e4n
il o = 25{), vi dy dé vl chay dao doc fruc clm phéi

1, 3- cdc banh cén: 2- phdi; 4- ol chan,
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cin truc then hoa ¢é prophin than ﬂ

khai vai géc & = 30°. Hinh 6.6 12 so 5 o T2
do can rang bing hai thanh rang. -.jr:} | 2
5
Khi gia cbng, phoi (then hoa) Fit

! quay theo hai chitu thuin 7
nphich dong bo voi hai thanh rang RN
3 va 6. Hai thanh ring 2 v 3 thyc N 4
. : . ' e
hi¢a qué trich lan €p b& mat then
hoa. Cac thanh rang 4 vi 7 thyc  Rinn ‘~‘;§'° ':B cén "U‘-'ﬂ_:"" hea
- . . Sy ng hai thanh r
hi¢n chuyén dong tinh ti€n i Jai , o fhen hoa) 2.°5 sas tharh rang cén
cung v&i cic mang truol mang 3, & che thanh rang chuydn ding ding bd

. : w8 phti; 4, 7- cée tharh ring chuyén déng
thco céc thanh ring can 2 va 5. Y tdn cBng b8 vdl mng Fut

/

Ngoai cdc phuong phap can
ring trén day, ngudi 1a con ding phuong phép cin va dap bang cic con
lin dang dia (hinh 6.7).

Khi ¢cén, phéi 3 quay lién luc
va dich chuyén theo phucng dgc
tryc. Céc con ldn 2 quay xung
quanh true cua chdng va thuc
hi¢n chuyén dong hanh tinh ddi
vl tdm cua dau dao 1. Cac con
lin 2 quay theo hai chiéu nguoc
nhau. Vi ¢0 chuyén ddng hanh  Win 8.7 S0 @ cdn va Ofp truc réng
\ . . bing hal ¢on HEn dang dia
tink ¢ha nén khi cdc con 1in ti€p \ diy dac 2- con IEn 3 MyC rAng:
xtic vOi mal rang, ching giy ra va 4 phudng chay dac <la phl (irue g}
dap. Cac diu dao quay voi tdc 4o
900 + 3500 vong/phut, Luong chay dao doc ciia phdi theo phuong 4 nam
trong khodng 0,6 + 1.5 mmidng ciua phoi. Theo sa dd cdn nay thi dung
cu vh phoi ¢6 lién h¢ cétng theo xich dgng hoc. M&i vong quay cua dyng
cu (ng vai 1/z vong quay cla phoi

6.3. MAl RANG

Mai réng dugc ding d€ gia cong cdc binh ring ¢4 4O cing mat rang
HRC60. Trong nhicu trudmg hop mai ring c6 thé giy ra vét chiy mat ring
do d¢ 4anh hudng su d€n chit luong cha 1ép bt mdt. Vi vay, khi chon
phuong phap mai cing phai chi § xem liéu thift bj gia cdng cé dam bao
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duoc chit lugng yéu chu hay khong,

Mai ring c6 thé ducc thuc
hi¢n bing phuong phip bac hinh
nho da mai true vit, ¢4 mii haj
phia hinh c6n, hai ¢4 mai dang dia
voi chuyén dang quay lien tuc civa
binh ring vd d4 mai mon phia
hinh cén vdi chuyén déng quay
bao hinh theo chu ky (cua tirng
rang). Mgoai ra, mai rang con
dudc thyc hién bang phuong phip
chép hinh nhd dé mii ¢ prophin
gidng nhu prophin clia r4nh rang.

Hinh 6.8 14 s0 dd mai banh
rang bing 45 mai truc vit. Mat cit
doc tryc ciia &4 mai ¢6 hinh dang
mot thanh ring.

Hinh .9, S0 o8 mii ring
bing o4 mai tryc vit.

May mai rang ¢ nhigu loai, mi loai cé nhiing dic tinh k¥ thuit nhit

dinh (bang 6.7).

Bdng 6.7. Dac tinh k¥ thuit ciia cic méy mil ring bing d6 mak truc vit

Kich thidde n nhét cia banh D«.BE
. rang gia cdng fmm) knh %Egg Khii
Nuge san xuft | mbdde My o nhill cia A 1 : Ileng{
[.‘-ué'm-ngr MEd 0ng | di Ml |méy pow méay (tdn)
kxh vanh riing {mm)
Nga L1153 125 G 5O 400 a0 4.2
anssa azg 6 Lig?) 400 75 7.1
3833y 320 8 80 400 75 7
SB35 | 800 a 3 450 4.} 1.5
Thyy S NZAJOZA 30 5 7o 350 43 E1
AZAJAZO 300 ¢ w0 350 43 58
75 700 ] 280 400 - ar
RZ apig™® 230 & B0 400 . e
Nh#t SHG-360 360 E 200 sn az BS
Hung-ga-ri FK-326-10 a20 8 50 asp - €5
Conyg hod Séc |  DBR2E 250 5 w0 as0 75 &5

Gitd chil: =1~ ot hp v sai
*2- o6 didy khidn dign 1
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Khi gia cdng, dao va chi ti€t quay bao hinh lién tyc vai céc tdc do goc
w, (cua d4) va @, (cua banh ring). Ngodi ra, d4 coa thyc hién chay dao
hudng kinh 5., ¢On bénh ring thyc hign chay dao doe truc 5, (xem hinh
6.8).

D4 mai truc vit c6 cac loai: mdt ddu mdi va nhitu diu mai. D chinh
xéc cda phuong phap dat ¢fp 3 + 4, d6 nhim be mat R,=0,63 zm,

Tu6i hetn cia dd mai tryc vit ¢ anh hudng d&én dd chinh xfc cia banh
rang theo chi tiéu d¢ Sn dinh khi lam vi¢e. Hién nay phudng phip mai
ting bing dd mai tryc vit dugc ding cho céc banh ring cé médun ms 8§ -
mm. Ba mai kim cuong cho phép nang cao tudi bén va giam nguy co xuft
hién v&t chay trén b¢ mit ring

Che d4 cat khi mai rang bing di mai fryc vit ¢ thé chon thea bing 6.8.

Ddng 6.8 ChE# dp cat khi mii ring bing di mgi trye vit

Chay tiag hu&ng‘ kinh §,, Chay dao dec 8,
Bugng kinh {immhank trink) mmifving)
brénh rdng {mm)
Tha Tink This Tinh
50-200 005005 oor002 15-30 0203
200-500 0,04-0,06 0302 15-25 0204
S00-800 003-005 001002 0510 £3-05

Khiremai bing dd mai dinh hinh, mdi tanh rang dugc gia cng xong sau
mdL hanh trinh caa dae hodc cas banh rang (hinh 6.9).

Khi gia cOng, dd mai quay vdi
toc dd gde w, va thue hién chay dao
doc truc 8, v2 sau mdi hanh trinh laf
thye hi¢n chay dao hudng kinh S,
Sau khi pgia cong cong mét ranh
ring, banh rang duoc quay phan do
mdt gdc g. Phuong phip mii ring
bdng d4 mai dinh hinh c6 1hé duoc
thyc hién trén ciac méy mai khéc

nhau (bang 6.9). Hinh B.9. 50 o} i rang bing
phuong phép dinh hith,

107



Bdng 6.9. Dac tinh k¥ thuit ciia cic miy mai rang bing d4 mai dinh hinh

Kich 1hudc 1Bn nhdt cla Budn e
. banh rdng gia cdng {mm) winh | Cn
Nu::'i:a" Madel méy 28 ronp nhdt r::;‘;la i‘su t Il.rqngﬁ"
: i mai |m KW} 1{m§
kirth Wbdun vhnh réing {mm} ¥ ¥ {tdn]
Mo KARRE 200 12 200 400 L 5] <]
SABEBIL 600 8 150 aoh TE <
(11,3 3E 400 400 8 120 380 B85
GG BXIBFA 400 63 -
MMGG 2d4x24FA a0 - - -
Mg GGG 1608FA 400 -
GGEL 42x36FA 07 -
GG 1ENIA 400 -

Chi chi w - Ding cho b#nh ring 8n khdp trong

Vi khi mai rang, 104 b prophin cia d4 ti€p xic voi rinh rang va cd
luong du K5n cho nén cic vét chiy trén bé mit rang d& xdy ra hon so véi
cdc phuong phap mai khac. Vi viy ché do cdl trong trudng hop nay phai
dugc chon that cin thin (bang 6.10).

Bing 6.10. ChE d cht khi mil bdng dia dinh hinh

Bude gia chng Chey dao wing_kinh Chay dao doc 51 S8 twidc gia céng
8, (mm/hanh troh) (m/phit)
Thy a8 &7 12
Bén tinh 0.025-0035 4-5 34
Tinh DOHO0E 24 13

Ghi chat: Fugng chay deo nhd duge ding cho bank ring o5 modun nhd va o wWu ol 30

chinh xic cao.

Binh rang con duge mai blng phuong phip bac hinh nhd d4 mai hinh
eon hai phia (hinh 6.10). Khi gia cong, 44 mai thyc hién chuyén donp
quay w,, vd chuyén ddng chay dao di lai doc theo rang S,, chay dao hudng
kink S, con banh rang gia cong thyc hién chuyén ddng quay «, vi chuyén
déng chay do S; bao hinh theo cfc rang cia mot thanh rang det sinh
(thanh ring dct sinh o6 mdt rang ducc xem nhu mdt banh dd mai).

Co hai phuong phip mai ring bing d4 mai hinh cn:

1. D4 mai thuc hign qud trinh cdt mo1 phia coa prophin rang & nia
chuyén dong bao hinh thit nhat va cit mit ring con lai & nda chuyén dong
bao hinh thi hai (hinh 6.10a). Sau khi gia cong xong mot rinh rang, banh
rang quay di mdt rang d€ thyc hién qua trinh mai rinh rang ti€p theo.

108



2. Da mbi thuc hién qui
trinh cdt ca hai phia cua
prophin rang khi chuyén déng
bau hinh theo mdt phia, sau
46 binh ring quay &i mot
ring va khi chuyén ddng bao
hinh vé& phia nguoc lai, da mai
lai thue hign qué trinh ¢t ca

hai phia cia prophin rang.

Dic didm cia cic miy
mai rang bing d4 mai hinh

con hai phiz (bang 6.11}) la
ching cd tinh van nang cao,
sit dung don gian, prophin cia d4 mai don gian va c6 kha nang mai nhiing

banh rang ¢6 dudng kinh v2 mddun 1on.

Hink &.10. 5¢ db mai (Ang blng dd i hinh cfn

a- mi ting mid ring

b- mdi hai mit ring clng G,

Bdng 6.11. Dae tigh k§ thudt cia cic miy mal ring
bing 44 mal hioh cin bhai phia

Kich thube Ign phit cda banh Dhkn ot
. ring gia oéng (mom) kinh K
Mube san wust MBdal may — i it ;m-{u% |.
‘ ng rndy (TAn
Duding kinh | M&dun vich 1ang di mai
SMe4t | 320 8 190 350 8
Nge SMBdDH 320 B 90 aso a8
5R43 BOO 1@ 220 400 #2
Z5TZ 3sCa an 10 B0 350 458
Z8TS 06 630 ) 265 350 53
o 7577 OB/EG CNG L] H ] 350 53
c SZTZ 0 1000 25 428 400 n
SZTZ % BO0 25 425 400 25
52772 25 2500 25 o 400 a0
Thuy S RKZ 400 400 0 200 RED 63
H200 400 1 250 asg .
500 500 M 225 350 88
H&3Q B3 1 225 as0 04
e HE00 A00 M 225 350 Lok
000 1000 ! 225 as0 e
HiZ50 1250 2% 530 350 o
HIGOO-HISO0 | ¥600-3500 az ™0 500 70-85

Cihi chii: @ Cong sul may bing LS kW,
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Nang suit gia cong cba che may mai ring bang d4 mai hinh con thép
hon nding sudt gia cong cua cic may mai biing d4 mai dinh hinh, nhung do
chinh xdc gia cong cia ching lai cao hon.Ché d¢ cdt khi mai rang bing
dd mai hinh ¢6n hai phia cd thé duoc chon theo bang 6.12.

Bing 6.12 Ché dy cit khi mai ring bing di mii hinh cin hai phia

Chay dao bao hinh &, {mm/Manh trich oda méng K khi gia cfing Chay dao

Madun m bdinh rang e0 56 rang) tadng kinh S

() (mmy{ hant

v 20 39 40 50 70 Chs7o trnh}

15 o5 0,25 G40 080 a7s 100 125 oos - 010
2 0,20 (.30 050 07s 045 120 145
4 0.2% 045 075 095 115 175 180
5 0.an 065 vl:] 115 135 170 210

8 D45 075 w 135 160 185 238 008 - D12
10 055 ang 125 155 180 220 260

€ 0.70 120 154 200 230 255 340 005 - 015
% 0,80 1,40 185 230 265 300 3,80
20 0,90 195 210 I 258 245 330 4.20

Cihi ehi: Lutdng chay dao hudng kinh khi mai tinh biing 0,01 + 0,02 mmyhanh trink

Ngoai cic phuong phap maj 1ang trén ddy, trong thuc 4& ngudi ta con
mai ring bing hai d4 mii dang dia theo Aguyzn 1y bao hinh ¢4 chia do
chu k¥ (sau khi mai xong hai mat ring cna hai rang k& nhau), Trong qua
trinh gia cong d4 maij chi thue hién chuyén déng quay w, (hinh 6.11), con
phoi (banh ring gia cong) thue hién chuyén déng chay dao di lat S|,
chuyén ddng bao hinh w, va chuyén dong tinh tién di lai .

Chc d4 mdi c6 thé duoc ga theo hai cich: ga song song voi nhau vaj
nhaw (hinh 6.11a) vi gi nghieng mot gde 20° (hinh 6.11b). Treng trudng
hop thii nhit, khoang cach
gita hai mit d4 mai dung
bing chigu dai khodng phép
luyén chung W. Phuong
phip mai trén diy duoe
Lthyc hién trén cic méy mai
rang bing di mai dang dia

b)

(bang 6.13) khéng cin cd winm 6. 80 @ ma ring bng hai d& rmai dang dofa
. ar a- g4 hal d& madi song song w8l phay, b- gé hai d&
dung dich tron nguoi, mal khdng song song vdi nhau |géc nghisng 20°).
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Bdng 6.13. Dac tinh k§ thudt ela cic miy mii ring bing da mal dang dia

Kich thude 16n nhdt cia banh ring Budng kinh
NUBC 880 | parior gia clng {mm) Kn nhdt | Khii kong
Xuat ¥ . Bb 1o cia 44 mai | may (TEn)
Duing kinh Madul vénh régg (men
Wga 5A851"" 360 ] 220 280 7

gAa53"! 800 1 23 28D 7.5

§0-36% 360 12 200 280 84

80-65 €50 15 230 280 &0

TITJH 5? SD-BZI'BE BEEI 15 320 2!}0 7,2

HSP-80 a20 5 450 280 05

HS5-90 9t0 20 800 280 05

JHSS 80" 950 0 50 250 TS

SHS-180/240 2400 % 500 480 252

SHS-4608 4750 36 1500 4ap 130

Thi cheic o1 —Cong a0l miy 8,75 KW,
=2 - D& mai barh ring khdp trong.

Ché& do cft khi mai rang biing hai d4 mai dang dia dugc chon theo
bang 6.14.

Bdng 6.i4. Ché 89 cfit Xkhl mai ring bing hai da midi dang dia

58 vang quay n (ving/phit) cia o4 khi gia cong céo biph réng
Mdidun m [mm) of dudng kinh mm)
< 30 050 | 6000 | 00150 | w0200 | 200400 | > 300
3 00 240 240 20 220 220 200
4 240 200 280 220 200 180
5 200 200 ) 180 150
B 200 180 %0 180 130
B 180 N 130 0 120
) %0 1) 120 20 o
Lugng chay dao di ki § (mm/hanh trinh kée) hi gia clng bénh réng
Madun m [mm) ob of réing
0 20 an 40 50 70 > 70
4 0s 07 og 115 135 % 18
[ a5 085 115 135 15 18 24
g 055 085 3 18 185 21 28
0 085 1 145 18 21 23 31
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6.4. MAI KHON RANG

Gln day, wrong san ¥udt hing loat
16n va hang khéi &€ giam d6 nham va
tao ra 1ép bi€n cdng irén bé m3t
ring, dong thoi dé ¢t ba via ngudi ta
ing dung phuong phép mai khén
rang.

.. . Hinh 8.12. Sa db mai khin réng
Mai khon ring duge thuc hién 1 barh khon;, 2 phdi.

trén cic miy mai khon rang. Khi gia

cong baoh rang 2 vi dung cy  (bach khon) 7 quay bao hinh vdi nhau
(hinh 6.12). Trong qué trinh quay bao hinh, phdi (b4noh rang) 2 va dung
<y 1 thue hi¢n dich chuyén doc tryc va mdt htong dich chuyén hudng kinh
rit nho. Truc cia phoi va true cua dung cu dugc gé nghidng mot goc ».

Mai khén ring edn ¢ téc dung giam ti&ng n, ting 4o bén 1idp xic
va Dang ¢ao ning suil cit ring O nguyén cong trudc (trude khi mai khon
rang),

Mai khon riing la nguyén ¢Ong sau nhi¢t luyén. Dung cu goi 1a banh
khén, ¢6 dang clia bénh ring nghiéng cing médun vai banh rang pia cong.
Vit li¢u d€ ch€ tao (dic) bénh khdn 13 korun dién. M&i banh khén oo
thé gia edng duge khoing 3000 banh ring.

Hi¢n nay, mai khén ring ducc ding d€ gia cbng banh rang tru véi
modun m = 2 + 6 mm, dudng kinh d =30 + 500 mm va b2 rdng tang 13i
150 mm. Luong du mai khon ring oo thé chon trong khoing 0,62 + (0,03 mm.
Thoi gian gia cong mdt banh rang khoang 27 + 60 gidy.

M4y mai khon riing c6 nhiéu loai, méi loai ¢6 khi ning cong nghe
riéng (bang 6.15).

Khi mai khon rang, cu tric 16p b mit ¢6 thé bi ph§ v3 do nhing
vét chdy ¢6 khi ndng an sau xudng 0,03 + 0,06 mm. Sau khi nhi¢t luyén,
trén be mit rang xudt hign }5p khuyét (41 c6 do shu khoang 0,2 + 0,4 mm.
DéE sua lai 16p khuy&( tat nay trong thai gian 30 = 60 giay cin phai
maj khon voi tai trong hudng kinh 1dn (500 - 600N) va tai trong vdng
(15 = 30N).
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Bdng 6.15 Bac tinh k§ thuat cda cée may mai khon ring

Kich thudc 1¢n nhit ola Buiing | S8 vdng quay
bérh rdng gia clng fmmy | kinh ivdngfphat)
, Wan Cong | Khik
h.ludca_ Model nhét Banh suft mq:g
s4n xudl Ay P cua n may midy
DUong | ygun | B2 00 | e, 1 DU s | e | (e
kirh réng Khén cl clng
(rmmj
BLo1E 320 -] 120 250 | 160000 . g 34
Npa SAMS 500 12 v} 250 160500 | 32 45
Ny 950-A 308 5 =7 254 | 28-280 . - B
Thuy 5§ 0-250-C | 250 - 500 280 | 20-500 . 3 25

Trong didu kién mai khon binh thudng, tdc do ving ¢ thé chon trong
khodng 5 + 10 mfgidy. Khi gia eong cic banh ring ¢6 d6 chinh xac cao,
dé tang dé bong bt mit cAn chon tée do cit cao (10 + 15 m/ gidy). N
vy, ché dd cht khi mai khon cdc bénh ring c6 modun m < 12 mm 6 thé
chon theo bang 6.16.

Dung dich tron ngudl  giu, 6.6 Ché d6 et khl mai khon

khi mai khon )i diu lga pha banh rang try
trogn v mol s6 chit khae
. ' .I'r'[11 éﬂ
nhu ¢lo, ltu huinbh. Dung Théng 28 Cap chinh «
dich tron agudi cd 14c dyng Clp 56 Cép 72
tang khi niing cit cha dung | Tée 6 vang imvgity) 15 £-1)
tu (hdnh khon), giam nguy | 1 rong hudng kinh 200-250 400-500
e . . . [ TAi trong wéng hth 20-30
cd xudl meén dng sudt du va
ning cao d6 bong bé mil | Ludng chay dao doc 300-500 J00-500
; ) {mmsphiit)

rang. .

S’ hdnh Wink kég che © 2

1 banh rAng
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CHUQNG 7

CHE TAO BANH RANG TRU HiNH CHQ V

7.1. PHAN LOAI
Theo hinh déng cia vinh ring, cac banh rang hinh chi V duge chia ra:
- Loai ho;
- Loai kin.

Nhém banh ring thd ohdt gom c4c logi: binh rang chi V ¢6 vanh
rang ¢ giita (hinh 7.1) va banh ring chir V 6 ranh rong {hinh 7.2a).

== = ___ - A et =
\\\Q § —If_l,_,_i :r:E “ // / _ﬁ_
N\ S\ Y i E
- | el o T = d
B s SN 5 - E
-"""’ -\'H-. _::-_—--:E_ . . .+-—
| al b) ¢}
Himh 7.2, Cic logi banh réng hinh chi V
Hinh 7.1, Banh ring Kinh a- loai bt b- loai ki rdnh hep; o Woai lign
chi ¥ o vanh ring 4 oida e géc nhipn, d- logf lién e géc vRE Irdn

Loai kin gom cé: a) Loai kin rinh hep (hinh 7.2b). Dé: véi loai binh
réng nay, nguyln cang cét ring dugce thuc hién bling cic phuong phap: xoc
rang, bao rang hofdc phay rang bing dao phay ngon,

h}) Logi lién e pée nhon (hinh 7.2¢). DSi voi loai banh rang niy nguyén
cong et rang ducge thyc hién bing dao phay ngén. Trong trudng hop nay
gdc nhon duge vE tron e6 har kinh dilng bAng kinh cis dao phay ngon.

7.2. QUI TRINH CONG NGHE

Qui trinh cong nghé gia cOng cic banh ring hinh chit V, cac mal
chudin cong nghé gia, cdc yeu chu ky thuit déi vai phoi, luong du gia cOng
tinh sau nhiét luyén va phuong 4n gia ¢Ong phoi da duge trinh bay o
Chuong 4.
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Gia ¢Ong tinh cic mit chuln ¢ha banh rang hinh chdl V sau nhiét
huydn «ing duoe thue hign nhy déi voi cac binh riing try rang nghiéng.

7.3. CAT RANG

Cat rang loai lién wuc gée nhon duge thye hién teén may xoc rang nho
co cdu gom hai dao xoc cang lam vide dong thdi, Dao xgc trong Lrudng
hop niy 6 thé 1a dao xqe rang nghiéng vai mit trudc ¢6 dang hinh cén
{hinh 7.3} hoac thanb rang nghi¢ng (hinh 7.4).

Hinh 7.3. Dao agt nghigng
ydl mét trude cé dang hinh cdn MWinh T.4. Thanh ring nghldng

Céc loai banh ring hinh €hd V (hinh 7.1; 7.2a, b, ¢} cd thé duge pia
¢hng trén nhicu loai may khic nhaw (bang 7.1).

Bdng 7.1. Bac tinh k¥ thudt cda cic may xo¢ ring hinh chid ¥

Kleh thudc 10n nhit cda banh

réng gia céng (mm| piong | S8 | i
MNude sdn xufdt | Model may - kinh dao Iy
- Bé réng méy
D&g:g Madun vanh . |X9c {mm) W] may (tAn}
r&ng
ns . 30q0 20 610 - 1 358
Anh 128 6700 54 1530 - 26 100
120 &700 51 1500 - 5 108
SHN 6/600 500 € aon 00 il
Ank AHN 12/%650 1658 & 400 150 75
SHN t2 2000 2 - B 75
‘ P 2500 2500 12 - :

C4t loai rang lién tuc goe ve trom duge thuc hi¢n bang dao phay ngan
teén cfic mby phay rang ¢ trge ga phéi nim ngang (bang 7.2) hodc trién
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cac may phay ring van ning ¢ trang bi co ¢du phén dd va dao chitu quay
ciia binh ring trong qua trinh chay dao dge. Ngodi ra, may cing ¢in pha
co i pd dao phay npan.

Rdng 7.2. Mc tinh k§ thudl cia cae mdy phay rang d€ cil ring hinh cha ¥
loai poc nhon Y& trdn

Kich thuée 16n anat cua binh

548 yang N .
MuUde san t4ng gia céng [mm) quay cia Cong Khdi
xuft Madel DR & 1on Py sufl may|  ueng
ng Bé& ring ) kWl |[mdy (t&n
kinh Modun | anh rang | (véne/enat) ) ¥ i
Nga KY-78 1500 75 5000 18-315 7”7
‘ Ka0i600 500 a0 1000 . 55 a
Dite K50/1320 1220 50 1500 B0 8 225
K75(1500 1500 75 3000 15340 15 36
PEW 14 400 a0 2750 - ; 6
. PFW 18 1800 50 4350 ; - 32
e FFW 22 2200 50 5900 - &)
PFW 108 000 24 2750 - v5
PEW 165 00 24 235D . 25
hnat PH 1500 1500 30 3000 40-160 35
B 4 PH 1200 1300 30 2500 40180 35

Céc banh rang hinh chit V loai kin ranh hep (hinh 7.2b) duge Ccal trén
chc mhy xo¢ rang, cie miy bio eing hodc cic miy phay ring hiing dao
phay ngdn.

Céc banh rang hinh chit V loai hé (hinh 7.2a) hodce loai ¢6 vinh rang
& gida (hinh 7.1y duge gia cong bing céc phuong phap di dude trinh hay
trong chuong 3. '

.~ N&u cdl rieng biét nita ben tefi v nira bén phdt clia banh ring hinh
chit V loai cé vanh ring o gidta (hinh 7.1) thi cdn phai dam bio sai (ng
(khong tring nhau) nho nhét cia sai 6 1ich luf budc vong coa hai nda
hanh ring. D¢ dal duge ditu do clin phai dam baa vi tri nhu nhiu cho hai
mia phéd khi gd dit trén may va chn phai s dung cac dac phay cé cung
mdt huing nghiéng.

Théi gian gia tong co ban |, cua binh ring nghicng Lr2o cidc may phay
van nang duge xic dinh ohu thoi gian co ban t, khi g'a cong hai banh
ring nghiéng. Khi gia cOng rang trén cac mdy xoc rdng hole hao ring
chuyén dung thi thai gisn co han t, bliing thdi gian ia cdng mat vanh
rang. Con khi gia cOng bang dao phay ngén thi cong thic tinh duge tlién
hinh thee ¢ rong cua vanh rang.
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CHUONG 8

CHE TAO BANH RANG TRY AN KHOP TRONG

8.1. PHAN LOAI

B4nh rang try 3n khip trong dugc phin loai theo:

1. K&t cdu: truc rang mOt phiu (hinh 8.1a); banh rang c6 1& lap ghép
(hinh 8.1b).

2. 6 fugng vanh rang: moL vinh ring (hinh B.1¢); nhiéu vanh ring
(hinh 8.1d). Banh rang nhi¢u vanh rang cd 1hé ¢6 vinh rang ngoil

'

[y b ]
A/;_-j ‘ A==
9 A / BH g
w1 +
- =

a) b) )

Hinh B.1. Cdg Ibai Banh rdng &n khédp trong
a. Trge réing MOt phia; b- Dénh rng o6 B 14p phép; c- kgl ed MmOt vanh ring
d- lpai of nhilbu vanh rang.
A, mAt tru ngodi vi 1y trong: B- varh rdng C- mit o,

8.2. CHUAN VA PHUONG PHAP Gla CONG BANH RANG AN KHOP TRONG

Khi ch€ ta0 bénh rang cd nhitu vanh rang (v& nguyén tic chi cd mot
vanh rang an khap trong ma 4o chinh xéc caa nd thudog cao hon do
chinh x4¢ coa vanh rang an khop ngodl) chudn dinh vi duge xic dinh phu
thudc vio cde thong s& gia cong cba vanh &n khop ngodi.

Khi gia cong truc ring mdt phia (8.14) thong thudng ding hai mai
tam. Khi duding kinh vanh ring nho, phoi cdn duge dinh vi mat ngoai A
vi mat dau C.

Khi phai ¢6 kich thuée 16n ¢ln dung loynet dé db. Ddi vei binh rang o
14 1p ghép (hinh 8.1b) chudin dinh vi khi gia cong ld mat 16 A va mit diu
C. D& gia cong tinh 13 A sau nhi¢t luyén cn 13y vinh rang B lam chuin.
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Khi gia ¢Ong loui banh rang ¢é mot vanh rang (hinh 8.1¢) chufn dinh
vi cho nguyCn cdng it ring 13 16 A va mat dda C, Dé gia cong tinh 16 A
sau nhict luyén chi €1 cdn duoe dinh (dm theo vanh ring A

Cd1 ring trong co thé duge thue hien bing nhitu phuong phip khau
nhau (bang 8.1).

Bang 8.1 Cac phudng phiap it ring trong

87T | Phutng phép 59 do- May, das
1 2 3 1
| é%
" y ¢ J - May w¢c ring van ning
Rot ring J! [ T - Daa ring cac koai
Fa T T A
2

Méy phay |30 ring oo .
Phay rém I o
Y 9 \‘;\\< trang bi diu gquay
S
a- Dao phay midun dia
b- Dac phay madun ngon
3 __i,_‘
- MAy phay lin réing o
Phay ring <t b trang bi olu quay ,
. = . - Dao phay rdng tryc it
i F RS
da TN
4
E:r:gr:ig oy ¢ - May phay [@n ring
bas Rinh >%i ‘t 1 - Dao phay mit vang xodn
AN
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Tidp bdng 8.1

1 2
5 | Tign rding
- May tidn ring
. DYy dag bao Hnh nhids
diu mén
§ | Ghudt rang

7 | Bao rang

g | G&rang

o | WM& rAng

- May ohudt rBng
. Dao chudt réng

- My bla réng -
- Tharh ring ding cho cit
rang trong

- May ca 1Ang
- Dao ch rang

|

. May méi (ang
. D ol dang dia
. B4 mai dinh hinh
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Trong san xuil don chide va san xufit hang loal nho, cic banh ring
trong tang thdng cd dé cing HB < 280 nén duoc cit ring bing phuong
phip xgc. Con d6i vl cac banh rang aghiéng nén diang dao bao hioh.

Ché do cdt khi gia cang ring dn khdp cd thé chon theo céc bang 5.11
va 5.12 {chucng 5). Thaoi gian gia céng co bin 1, cOng duge xac dinh nhu
trudng hop it ring 3o khdp ngodi.

S
3 N
o e Ty,
Z ! Z
Bananll’
oy !I N
b}

Winh 8.2, Céc 5¢ o9 i d&t phdi bdnh rding @n khdp trong Wrdn céc méy clt ring
a- irye ridng mdt phia, b- banh rdng od W 1p ghep, c- bénh ring dude dinh v theo |5
va mil iy oia gd o banh rdng dude dinh vi theo At ngodi vA mat ddy cua gd
1 md kep;, 2 dng kep din hii

Khi dao cat rang, mdi loai
banh ring c6é céch gi dit riéng
{hinh 8.2).

Trong 14t ca cdc s do ga dat
teén day, hanh rang déu duoc ban
ché 3 hac ty do.

Céc banh ring an khop trong
dugc mai trén cac miy mai rang

chuyén dung bing phuong phap
dinh hinh. Tuy nhién hing MAAL Hen 8.3, S0 b mai rang wong wén may
) madi réng cla hang MAAT (Thyy Sy}
1= ¢f§ mai 2. tang ban hink; 3 bdnh réng
gla «éng, 4 b&ng 5- gia 48

cva Thuy Sy di ché tao may mai
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ring an khop trong theo nguyén Iy bao hinh (model cia méay THSS-90).
Nguyén 1y lam viéc cua may ndy cing pidng nhu mdy mai rang an khdp
ngoai, nhung nd cé khic 13 chi dang mot di mai dang dia (hinh 83).

D4 mai [ duoc gé nghiéng mét gde y (15 + 20°). Trong qué trinh giz
cong da mai thuc hién quay, tang 2 thyc hién céc chuyén dong tinh tién
di lai S, vd chuyén dong quay lic I S,. Banh rang gia cong 3 thyc hién
chuyén dong quay bao hinh S, Bang 4 duoc dit trén hai gia d0 5 cé tic
dung dé xac dinh vi tri caa dd mai.
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CHUONG ¢

CHE TAQ THANH RANG

9.1. DAC TINH CONG NGHE CUA THANH RANG

Ttong thuc 1€ cic thanh réng cé moddun m=30 mm va chiéu dai
khodng vai mét duoc dong rong rai nhdt.

Cac mat chusn dinh vi khi gia cong 1a mit phéing d4y, hai mit phing
6 hai diu rang song song vdi phau va hai mat dhu ngén song song vdi
nhau.

9.2, QUI TRINH CONG NGHE CHE TAD THANH RANG
Gia cong so bd cac be mat chuan duge thue hién trén cde méy phay,
con gia cong tinh cic bé mit dé duge thyc hién trén cac may mai phing,

Cac thanh rang khong nhi¢t luygén o6 d¢ chinh xac cap 8-9 duoe gia
cong theo trinh tu sau day:

- Gia cHng cdc il chuin dai.

- Ciét rang.

- Phay hai mat diu ngin.

_ Khoan céic 15 bt buldng va céc 16 déng chot.

- Khoét céc 16 bit buldng va cac 16 dong chét.

- Lam sach bavia sau khi khoct.

- VAl mép rang.

- Mai cde mat chudn dai.

- Lam sach bavia trén céc ring.

. Nin thing thanh rang (n€u chn).

Cac thanh ring cin nhigt luyén ¢ qui trinh cong nghé nhit sau:
- (3ia cOng thod phoi.

- Stta ngudi phoi.

- Nhi¢t luyén ().

- Gia cong cac mit chudn ¢¢ cho nguytn cong mai Li€p theo.
- Cit rang.
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- S0a ngudi.

- Tham cic bon.

- Gia cong 16.

- Sta ngudi

- Nhiét luyén.

- Mai tho cac mat chudn dai.

- Mai tho rang.

- Mai tinh cdc mat chudn dai.

- Mai tinh rang.

Nguyén cong cdl réng duge thyc hién trén cic miy XQ¢ TAng chuyén
diung hofc cic may xou rang cd trang bi thém <o cfu phu. Luong du dé
mdi ring dugc chon trong khoang 02 + 0,5 mm. DBé nhim mal réng sau

khi mai R, = 1,25 um, lugng chay dao khi mai 0,02 + 0,04 mm/hanh trinh
kép cia thanh ring hodc cia 44 mai

9.3 CAT RANG CUA THANH RANG

DéE cit ring cia thanh ring nguéi ta ding chc miy ¢ ban gd phoi
lhyc bién chuyén dong tinh tién. Mot s6 loai méay cil rang cua thanh réng
dugc trinh bay trong bang 9.1.

Bdng 0.1 Pac tinh k¥ thudt cia cac may cat ring coe thanh rang

| iKich thude 1 nhdt coa thanh
MNude sin it Mache] rdng gia clng {mm) Loai dung
Chily dii | Modun | BB réng
Niza 5412 1500 % 200 Dao phay dia
5413 2500 24 350
Nga KH-2&P &00 2 20 Dao xot riing
MNga MO[-245 800 8 00 Da mi
Anh g =1 2 119 65 B35 Cao xpe rdng
e 2512 1000 B 480 D& mai

Dung cu dé cft rdng cta thanh rang tudng 1a cic daa xoc ring tiév
chudn ho#ic ce dao phay dia. Khi cit thanh rang nghiéng, may phai dusoc
trang bi thém méng trugt xofin vit. DS v6i cic dao phay dia ngudi ta co
thé ché tao tiing dao riéng biét hoac ¢hé tao cic dao theo bo.
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CHUONG 10

CHE TAO BANH RANG CON

10.1. PHAN LOAI KET CAU CUA BANM RANG CON

Theo ddu hidu két ciu,
cac banh ring con duoc chia
ra ba loai sau day: a

hox
- Bdnh rang dang dia. w|  FH r L 3@3
- Banh rang dang tryc. 2 ’2
L2 9

- Banh ring ¢6 go. & | ke
Hinh 16.1a, b, ¢ 12 cac rd
binh ring dang dia duoc il J\-- 3 Nl

dung rdt nhicu trong cée loai &

x¢ 010 vd trong nginh ché ] [
tao miy ndi chung. \ A \

e
Banh rang dang dia VAN T % \

{hinh 10.1a) thudng cao 3

dudng kinh 14n hon 175 mm “ 4 <)
va duoc si dung trong cée g
hip gidm (8c moe cip va 7z R
lrontg cac loai 018 tdi. Banh

ring dang dia (hinh 10.1¢) AN \i" \-ﬂ
thudng duge dung trong céac &
b truyén c6 ty sS truyén nho, I P
vi dy trong cic hdp giam tdc . A ¥
hai cip coa 6to. Truc ring 777

(hinh 10.1d) thudng k truc |

chi ddng coz hdp giam tdc 7 12
teong cic loai otd. 8 7

Cac loai bénh ring c6 po e X '

{(hink 10.1e, g) duoc su dung X . Cie loai bimn o
trong cic loai x¢ 6td cng nhu a, :‘":_‘:;c' oal b::h rang r:;.;g dia:
trong céc nganh ché tao may. d- truc réng e- binh ring of gd.
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10.2. YEU CAU KY¥ THUAT DGI V(I PHOI TRUGC KHI CAT RENG VA
SAU KHI NHIET LUYEN

Chét lugng cva banh rang phu thudc rit nhigy vao k&t cin va dd
chinh xac ch€ 1ac phoi. Cic 16, cée cf truc vA cic mat diu thudng duge
ding lam chulin khi cdt rang vi khi kidm tra, do d6 ching cd anh hudng
rdt 16n dén d9 chinh xdc cua banh rang. Trong d6, 16 va cd truc xdc dinh
vi tri hudng kinh cda binh ring cho nén né phii duoc ché tao vdi do
chinh xdc cao, con cic mit div xéc dinh vi irf cia bénh ring theo hudng
dgc truc, do do chiing phai cé d¢ phéng cao va phéi vudng gac v6i dudng
tim ko.

D&t voi trye rang (hinh 10.1d) d6 ddo cia cac bé mat T, D, va D,
50 vOi dulng tAm tryc rang phai nim trong khoang 0,005 + 0,01 mm. Do
dao cia be mit Dy duoc chd § irong teudng hop né dudc ding dé kep
chal khi cit rang va khi ki&€m tra.

DGi voi edc banh rang o6 gd (hinh 10.1¢) dé ddo mat ddu T so voi
dudng (am 18 trude va sav nhidt luyan cho dudng kinh g3 <75 mm phdi
nhd hon 0.00 75 mm. cho dudng kioh gb 75 + 150 mm phai nho hon
0,015 mm va cho dudng kinh gd idn hon 150 mm phai nhé hon 0.025 mm.

Cac mat dav T, va T duge mii sau nhiét luyén trong trudng hop néu
cdc rang dugc mai. N€u rang sau nhiél luyén khong duoc mai thi céc mat
dau cing khoéng nén mai d& trénh gay ra sai sé b sung cho hinh dang v
vi tri cha vét ti€p xdc trén mit ring.

Khi bé m3t T; dugc ding dé kiém ira do chinh xac ldp dit banh rang
trong hap tdc do thi né ciin duoe gia cong chinh x4c trong pham vi dung
sai nhit dinh.

Trong qué trinh nhiél luyén, 16 va mal dhu cda banh rang dang dia bi
bién dang, 1am cho db chinh xdc cha bénh rang gidm. B8 gidm bidn dang
khi nhi¢t luyén banh ring duge nhiét luyén trong db g4 (kep chat binh
ring d¢ chdng bi€n dang). Kich thudc vi vi tri cua cdc bé mat T (hinh
10.1b) thudng dudc Li€p xic v6i coc bé mit cia db ga khi nhigt luyen.

6 dvan cia I8 banh rang trudc nhiét luyén phai nhé hon 0,025 mm
va sau nhiét luyén phai nho hon 0,08 mm. Mat diu cta céc banh ring
dang dia (hinh 10.1a, b) dugc mai sau nhiét luyén trong trudng hop cac
rang cing dugc mai. Trong qué trinh nhigt luyén, mat diu cva banh rang
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¢ phia trong T, bi¢n dang nhigu hon & phia ngoai T,, do dé véi tifp xic
lrén mat ring dich chuyén gin vié phia chin ring. Ddi vHi cde binh rang
con & dudng kinh 160 hon 500 mm thi dung sai Ling ty 1& thuan vai kich
thudc.

10.3. CHON MAT CHUAN

2
Cac mat chuin gquan ' ] /
trong nhéit cda phdi banh /
ring con 13 cic bé mit ma Z

nhd chilng nguii 1a ga banh
ring theo phuong hudng
kinh va phuong doc tryc khi
cit rang. Cic be miil do la: 7] é)
18, ¢4 truc vd mat diu. Néu

b

hinh ddng va kich thudc ciia
banh réng cho phép thi nén
dung chufin thdng nhit ¢
Lil cd cdc nguyén odng va
khi 13p rdp. Tuy nhién, doi
khi ngudi ta chon cic bé
mai ¢6 khi ning diam bao
chdc chiin v eri cua phéi
trong qua trinh cdt ring
mic du cic bé mit pay
khong duge dung khi ldp
rép (hinh 10.2b, d). Trong _ €}

cdc truong hop nay nhﬂng Hinh 10.2, Cdc phung phép dich vi bénh réing con
bé miat dugec chon lim a b bénh réng ¢4 g o & bdah 1ing dang dia

hudn 2 va 4 3 e6 vi Lt B trgc dng | 2 3 4, 5 cée mit I
chuan 2 4 phai ¢o vi 5 6 céc of o

d}

chinh xd¢ twong quan vai

cic mat chuén I (hinh 10.2a} va 3 (hinh 10.2c) dude chon lam chuin khi
Jip rap. Cic mit chudn 7 va 3 (hinh 10.2a, ¢) ciing duoc ding khi kiém
tra banh rang. Khi dinh v tryc rang theo mit diu 5 va ¢d truc 6 (hinh
10.2e) thi d§ cang viing va 46 chinh xdc khong dal yéu chu, vi vy chn
phat dinh vi truc rang 0 mat diu 5 va hai ¢ tryc 6, 7.
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10.4. XAY DUNG BAN VE BANH RANG CON CONG

Ban v€ cua bdph ring phai
duoc xay dung véi diy da céc
thénp =8 d€ ngudi ta cin cii vao
dd Jap qui trinh cdng nghé ché
tao, dong thdi chon phuong
phap ché tan phoi va phuong
phap nhiét luyén hop 1y

Ban v¢ banh rang chn duge
thé hién thea mot ty 1& thong
nhit cho cia cdp bdnh ring an
khép voi nhau (cho banh rang
cha déng vA banh rang thu
dong). Dudi day ta trinh bay
hai v du xéy dyng ban vé binh
ting va truc ring cdn cong in
khap véi nhau kém thea vdc

+d. 00

i
\ Rk T
s Y
B aid| |
82
?30‘31*'.! -
y %]
] =
13,69 VEEE
FN|w
125 s 1%
i
. W1 4T
3
b1t S TN

H57-pas :

Hinh 12,3, Barh réang <én cong

thong s& caa ching (hinh 10.3 v6i bang 10.1 va hinh 160.4 voi bang 10.2).

Bdng IN.I. Cac thing s0 cda banbh ring con cong

Théwgy ad Ky hidu Gif tij
1 2 3

56 ranp Z; a3
Modun vong ngeai (M) Mg 6,33
B2 rong varh riing {mm) b 42
Loai rdng . cong
Gdée nghing cfa rdng B as?
Hudng ring - phi
Gée préphin cia bie dang khdi xuat uy 20
Chidu cac lam vide cda ring [mm) h, 1080
Chidu cac rgodd odg rang {mm} b, 15845
G&e 18m " a0®
C&p chinh xac - 8-1-7
Budng kinh véng chia ngodi imm) dgy 27305
Gdc con chia 8y "5y
Khodrg ¢éch o8n ngodi (nam) R, 143, 577
Bufic wing [mmj) Po 1985
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Tiep bdng 10.1.

1 2 3
Chiu cao dBu rang |mm) H.s k]
Chidu cao chin ring (mm) g 88
Khe hd hudng kinh (mmj e 18
Goc chiin l"flg EII 3"31'
Goc cén cia dinh riing 3,43 70°43
Géc cén cla chin réng s 68%z7'
Dudng kinh ngodi cia dink réng (mm) . 27502
Khodng céch w dinh dén mat phdng cda vong trén
ngodi cua rdng (mm) B, 4143
Chidu didy cua rang theo véng trén (mm) Bian 7.34
Chidu ddy cua ring theo dly cung (mm) S, -
Chi#u cao cua rang theo diy cung (mm) hys
Khe hd mat riing khi @n khdp theo phudng
phap tuy&n {mm) g 015020
D& nhém mit rang (um) Ry 20
o I'H.q
BB aps
st m
LY 2 125
!]'jl't- -ﬁ% E E
&r £25 o ke
aei-a.r
fia2 28"

Hinh 10.4. Tryc réng cdn cong
Bdng 10.2. Cic thong s6 cia truc ring con cong

Théng =8 Ky hidu | Gid 1|

1 2 3
S48 ring z, "
Madun vdng ngodi (mm) Mg 68as
B rong vanh rang (mm) b 42
Loai réng - cong
Goc nghitng coa riing B as®
Hudng réing ~ trél
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Tiép bdng 1.2,

1 2 3
Géc prophin et bidin dang khdl xufit , 20°
Chiku cac Bm vigc cla réng (mm) by 10,80
Chilu cao ngadi cua ring {mm} he i)
Gée tim # 6o~
Cédp chinh xag - a-7-7
Budng kinh ving chia ngoai {rmm} Aoy 3890
Gdc odn chia 4, 18%02
Khodng cieh cdn ngodi {mim) Ry W7y
Budc ving (mm) P 045
Chidu eao diiv rdng [mmj by, 762
Chibu cao chan ring |mm) R, 43r
Khe hd hudng kinh {mm) G b
Go6c chin rang B4 145
Gde cin cua dinh réng B 21°3y
Géc cln com chin rang ¢y B
Budng kinh ngodi ala dinh rang {mm) dyey 10339
Khodng cdch Wl dinh dZn mit phing cia wboey 1rén
Agodi ca rang fmm) B, 124,35
. Chidu day eda ring theo vang win |mm) 8ia 1221
Chitu ddy cuia rdng theo ddy eung rm) Sa1 -
Chidu cao wia ring theo day oung jramj h,,
Khe hd mat ring khi @n khdp theo phing
phép tuydn {mm) Jy 015020
08 nhém mit ring (urn) R, 20

10.5. TIEN TRINH CONG NGHE GIA CONG CO BANH RANG CON

Cong ngh¢ gia cong co bénh ring con phy thude vao nhitu yé€u ts
nhu: vat liéu banh ring, dang phoi, kich (hudc bénh ring, mdy gia cong,
sG luong banh rang va higu qua Kinh 1€ ciia qui trinh ché rao.

L. Var liéu bdnh réng. Tinh chit cua vit ligu (do cdng, giai han bén
kéo, clu tridc vat li¢u) ¢ anh huong I6n dén 49 ben cha banh rang, tinh
cil got, Lud{ ben dung cu, néng sufit ciia mdy, bién dang khi nhiét luyén
va 40 nhém b¢ mil, Phoi banh ring phéi cd cau tric peclit-phelit va do
cing HB=170 + 200,

2. Ph6L Phol banh rang phai 6 d6 chinh xic theo yéu ciu d€ dat
nang sudt v do chinh xic gia cing, ddng thdi gism duoc chi phi vat ligu.

3. Kich thudge bdnk rang. Kich thudc banh ring la yfu t6 quyét dinh
d¢ chon phuong phip cdi 1dng vi model may. Thong thuding cdc banh
rang ¢ modun = 4 mm duge cdt trong mot nguyén cong néu chit luong
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dat yfu cdu. Cic banh ring c¢6 madul 4 + 10 mm duoc cit trong hai
nguyeén edng: thd va tinh,

4. Mady gie cong. DE gia cong s luong nho banh ring ngudt ta chon
méy van nang, phudng phép va dung cu ¢t don gian, Khi gia cong loat
1on chi ti€t cdn st dyng cée méy ty dong Cic may cit ranh phat o6 dd
ciing ving va ciing sudt cao dé dam hao duoe ning sust va do chinh xac
gia cdng.

5. 58 leong bdnk rdng ciin gia cong. S6 luong binh rang cn gia cong
G anh huong quyét dinh dén phuong phap cdt ring vi qui trinh cong
ngh¢. Trong san xudt hang khéi cdn ding cic phuong phip gia cong cd
ndng sudt cao voi thit bi 1y déng hod, 45 ga va dac chuyén dung. Trong
san xufdt don chige chi cin ding thi€t bi van ning, do gd va dao tidu
chuin.

6. Higu qud kinh 1€ cia qui trinh ché tpe. Khi chon phuong phip gia
cong riang va qui trinh clng
ngh thi tat cd cac yéu 18
d8u quan trong, nhung yéu
16 quan trong nhil 12 hicu
qua kinh t&,

Yéu td kinh t&€ ¢& anh
huing gquyét dinh  dén
phudng phép cit ring va qui
trinh cong nghe.

Qui trinh cong nghé ché
tao banh réng duoc chia ra
hai giai doan chinh:

- Gia chng cd trudc va
sau khi cit rang.

- Nguyen cong cl ring.

Theo kinh nghiem thue s g o . .
£y b o : Hinh 10.5. 53 i ruc ran
t€ thi thési gian gia cong cia T ey mafinm i ﬂmr”far;: 9 F
nguyén cong cit ring (bao + diu dad chuyn ding;
s 2w b- t#n chép hich: - mid tm quay: 2- v&u nhor
gom: cdt ring, vé dhu rang, °, "3 TR fing: 4 phlin dudi chia tge réng
lam sach bavia, nghién rang) & dao tgn.
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chidm khoang 70 + 75% thdi gian gia cOng coa toan bd qui trinh cong
nghé. Duoi day gidi thi¢u mot s6 phuong phép gia cong phoi tién tifn.
Hinh 10.5a la phuong phép khoé miat ddu va khean tam ruc rang duoc
ihuc hién cing mot lac bing diu dao chuyén ding /. Dau bach ring 3
{hinh 10.5b) vA phin dudi 4 cla tryc rang con duge gia cong bing dao 5
trong mot [An ga it trén may tién chép hinh thuy lyc ban ty dong. Phai
hanh rang duge gh trén hai mdi tdm trong do mii tdm { [a mii 1Am quay.
Chuyén dong quay cia phoi nhin duge Lt truc chinh cia may nhd cdc vu
nhon 2 an vio mat diu cia phoi dudi tac dung ciia méi tim sau. Phdi co
duing kinh 75 mm, chigu dii | = 245 mm, thoi gian gia cong T,  =0,96 phot.
Hinh 10.6a 12 so db gia cong phodi banh réng con cd 20 trong hai
nguyén cong. ¢ nguyén codng thd nhat ti€n hanh tign thd céc mat diu,
duéng kinh ngodi caa pd (60,5 + 0,06 mm) va khoét thé 16. Phot duge
dinh vi va kep chiit thco mat ngodi. Q) nguyén coOng thi hai ti€n hinh tién

T oy y | A
&

4 )’r‘
/
™ 5 ! £ /
o ' - rr,i—--./—. ca— -
d 3 v
!
4
v/

Hisn 10.8. Clc 43 db gia cdag phdi bénh réng odn
a- banh rang cbn cé g b- binh ring edn dang dia
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1ho v tign linh céc mil ¢on cia diu rang, mit div phia trudc va tién tinh
15. Phoi cé dudsng kinh 122 mm, chigu dai =65 mm, thdi gian gia cong
irén mdi nguyén cong T,.=1,5 phat. Hinh 10.6b 1A so d6 gia cong pha
banh rang dang dia trong hai nguyén cong. 0 nguy&n cong thd nhét tién
hanh tién tinh 16 v khod mat diu, cdn & nguyén cong thi bai ti€n hanh
tién Linh cic mat con cua binh ring. Phoi c6 dudng kinh 165 mm, thai
gian gia cong trén mdi nguyén cong T,, = 0,67 phit.

Hink 10.7 13 so d& mai
cdc mit dau v 16 cda phoi
banh rdng con trong mot
lAn g4 trén mim cip 3
chiu ¢ dinh 1am.

Nhu vay, mai dong
thisi chufin thiét k& va
chudn cong nghé coa phoi
bing da mai prophin (da
mél dinh hinh) cho phép
nang cao do chinh xac vi

1

iri tuong quan clla cdc bé
mit gia cOng. Sua di mai 2
dé gia cdng cic mit diu va ;
6 duoc thuc hién hiing
con lan kim cuong dinh

31,2 10808

Hinn 10.7. 5¢ db madi cde mit oholn eda phd
hinh ! +a hiuw chi kim Birh ring Bdn ob g3

cuong 2. Thai gian mai k& © 0 160 kim ouang diah bink; 2. bt ol im cusng
ca sia da T = 1,25 phit. B€ nang cao hidu gué vi ty ddng hod linh hoat,
ngudi ta da ch€ tao cic may Lién va may Lién - phay linh hoat. Nhé kha
ning gia céng todn bd phéi trong mdt lan ga ma hiéu qua cia cdc mdiy
niay dudc nang lén 10 1ét.

Khi cdt rinpg cdn thing, ¢& nénp cao nang sufit ngudi ta ding hai dao
phay dia thay cho hai ludi dao bao (s€ nghién ciu sdu 0 Chuong 11).
Phuong phip niy cho phép tang ning sult coa miy ln tdi 4 [3n.

Cét thd va cfit tinh réng con cong thuidng va ring con cong Hypoid
duge thyc hién trén cic may cit ring chuyén ding bing cic diu dao
chuyén dung (5& nghién cdu sin & Chuong 12).
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D& nang cao dd chinh x4ac gia cong, cic banh rang duoc kiém ra theo
ba loai sau day:

1. Kiém tra nguyén cong. Kiém tra nguyén cong bao gom kiém tra cic
mit chuin cia phdi va cic théng s6 cia ring sav ¢ic nguyén cong cit
rang. Phuong phap kiém ra ndy duge thuc hién ngay trén day chuyén san
xuat vai nhing do gi don gian va chi cin kiém theo fua chon mdt s6 chi
(i€t nhat dinh, chii khéng cin kiém tra 100% chi udt.

2. Kiém tra dink ky. Kidm tra dinh ki duoc thyc hign trén nhitng thidt
bi do chuyén ding trong phong thi nghigm. Tai day ngu®i ta ki€m fra sai
s6 dong hoc khi cic banh rang an khép mot bén, kiém tra vét tiép xic,
ki€m tra sai 58 bude vdng vid d0 dao hudng kinh. Ddi vdi céc banh ring
trong méy bay con cln kiém (ra ca chitu cao ring.

3. Kiém ra nghiém thu. Ki€m tra nghiém thu cin thi€t ¢ xfc nhan
xem db chinh xdc cia banh rang cd dam bdo duoc yéu ¢iu ghi rén ban
vé hay khéng. Nhiing banh ring nio ¢6 d9 chinb xéc theo yéu cdu s& duoc
dong ddu nghieém thu va x€p rong thing bdo quan.
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CHUONG 1]

CAT RANG CON THANG

11.1. CAC PHUDNG PHAP CAT RENG CON THANG
11.1.1. Phuang phép dinh hinh

Theo phuong phép nay thi dung cy cit ca prophin giéng nhu prophin
cua ranh ring duge gia cong. Dung cy cdit ring trong trudng hop nay la
cdc dao phay mddun dia vd modun ngon. Trong sdn xudl nhé vi san xuit
don chiée phuong phip niy duoe ding dé gia cOng cdc bénh ring 6 cdp
chinh xéc 9-11 trén cdc may phuy van ndng c6 suU dung diu phian do.
Trong san xud1 hang loat 16n va san xuft hang khdi phuong phap nay
dugc thuc hién trén cic méy chuyén dung véi cdc dung cu cdt chuyén
dung, do dé ning sufi cia phuong phap ting 180 16 rét. Vi du , cd mot
rinh rang biing phuong phip chudt vong dude thuc hién sau mét vang
quay vii thoi gian 3 + S giay.

11.1.2. Phuong phép bao binh

Hi¢n nay phuong phip nay Id phuong phap chinh d€ gia comg cac
banh réng con thing. Khi ¢t ring bing phuong phap bac hinh prophin
rang duge 2o thinh nhd an khép cua banh ring gia cong voi banh det
sinh. Céc ludi ¢4t thing cia cic dao bio hode cic tdng cua dao phay dia
trong qua trinh chuyén ddng bao hinh tao rs prophin cia rdng gia cong.
Ca1 rang cOn (hdng bing phuong phap bao hinh duge thuc hién trén céc
mdy hac rang con bang hai ludi dao va irén cic may phay rang biing hai
dao phay dia. Bao ring la phuong phap c6 tinh van ning cao nhung ning
sudl thdp, do d& né chi duge ding trong sin xudt don chifc va hang loat
nho. Cit rang bing hai dao phay dia trén méy phay rang ¢0 nang suit cao
hon va duge diing trong sam xudit hang loat vi hing khdi.

11.1.3. Phurong phap cét ring theo dudng

Phuong phép nay duge ding dé gia cong cic banh réng ¢d modun lon.
Prophin cia ring gia cong duge xéc dinh bing prophin ¢ia dudng. May
d¢ gia cdng harnh rang con thing theo phucag phap nay duac ding trong
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san xufit don chifc va hang loal nho. Phudng phap nay it thich hop adi
vii cac nha méy ché tao mdy hang nang.

11.2. CAT RANG CON THANG BANG CAC DAD PHAY MGBUN DIA

Trong sén xuit don chiéc va hang loat nhé bianh rang c6n thing dudc
¢l biing cic dao phay madun dia trén cic méy phay c6 dau phan do hojc
d® g4 chuyén dung bing phuang cét bao hinh. DE cit the ring thuong
ngudi ta ding cdc dao phay khong mai prophin, cdn dé cdi tinh - ding
dao phay c¢6 mai prophin. Theo tiéu chvfn cd hai bé dao phay. Bo dao
gom B dao duge ding d€ cfi cdc banh rang ¢6 mOdun = B mm, con b
dao gom 15 dao ducc ding d¢ cit céic binh rang ¢ moédun > 8 mm. Chon
dao phay trong bd dao d& cit rang ¢on thang duge thyc hién theo 36 rdng
qui dGi 2.4 cua banh rang gia cong:

Z £y

Zqa =

(11.1)

ccs&l“ COsd
O day: z, z, - s8 ring cia banh ring nho va banh ring 16n; 3, &; - géc
¢On chia cia banh rang nho va banh rang 14n. 54 thd tu cda céc dao phay
modun dia phy thudce vie sb rang gia cong nhu sau:

S6 thi ty 1 2 3 4 5 6 7 8
ctia dao

86 ring {12-13 14-16 17-20 21-25 26-34 35-54 55.134 135
qui doi

Hinh 11.1a 15 hinh dang bé ngodi coa mdy cit ring con ring ihing
dizu khi€én CNC bing phuang phép dinh hinh dao hop kim cing lip ghép.

My cé so dd dong don gian, gom d€ 5 va wru ding 2. Ban quay phan
40 cia méiy cé d6 chinh xéc phin do 0,001°. Dao phay ! dugc kep chat
11&n truc ga ngén co dO cing vimg cao. Chuyén ddng guay cta dao duge
thuc hién nhd ddng co dién 3 ¢6 cong su#t 18 + 50 kW. S3 vong qua cua
dao phay 20 + 120 vaag/phut. Dich chuyén cia gid dao va ban miy cang
phéi gia cong 4 dugc thuc hién nho bd vit me bi. Dudng kinh cua dao
phay 255 va 457 mm. Qué trinh cft rang cén duge thuc hién nho céc
chuyén dong chay daoc dbng thdi cia dac phay (chay dao ding) va cua
phoi {chay dao ngang).
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Thong thudng khi cit
ring c¢on thing, dao dich
chuyén theo hudng dudng
sinh cua c¢on day (hinh
11.1b). O cac miy duoc ché
tao gan ddy chuyén dong ciit
doc truc cta gid dao la tdng
hop cuaa ba chuyén dong chay
dao khic nhau: chuyén dong
chay dao hudng kinh vudng
goc voi dudng sinh cua ¢on
diy, chuyén ddng chay dao
theo hudng dudng sinh cua
cOn day (biing 200 + 300%
cua chay dao huong kinh) va
chay dao ra khoi phoi (bing
150 + 200 % cua chay dao
theo huong dudng sinh cuaa
con day).

Chay dao hudng kinh
vudtng goc voi dudng sinh
cia con ddy (hinh 11.1¢) cho
phép ting tudi bén cua dao
vk giam nguy co giy mii dao.
Khi dat t6i toin bo chitu cao
rang thi chay dao hudng kinh
duoc dirng lai,

Khi cdt bling dao hop
kim cing khOng cin phai
tudi dung dich tran ngudi.

a)
Hetbng Shuyéh ding
/ tie oo phay
r

Dao phay 1
TN T A
s . CA A
LA |
Hr:'c'fﬂy chuyén déng
cug oo phay
c)

Hinh 11.1. Cét ring cén thing blng
cac dao phay dia
a- hinh ding bd ngodl cua may; b- chay dao theo
hudng dddng snh cla odn déy; o chay dao theg
hudng vudng gbc cla dudng snh cua cbn déay:
+ dac phay; 2- try ding oda midy; 3- dbéng
eo dign; 4- phdi gia cong 5 di méay.

Trong mot so truong hop ¢6 thé dua dong khi nén vao ving gia cong dé
lam sach cdc hat kim loai bam trén ludi cat caa dao.

Khi ¢dt tho thi luong kim loai cioa bénh ring duoc hot di 13 80 + 85%.
Cac may thé hé mdi cho phép néng cao do chinh xic clha budc ring va
giam luong du cho nguyén cong cit tinh.

136



Binh rang c6n rang thing {cd z=25, modun ngoai m,.=235,4 mm,
b=127 mm, h=45,72 mm, thép 40XHM, 49 ciing HB=340} dugc cat mot
lAn bing dac phay dia c& dudng kinh 355 mm. Ché do cit: v=47.5 m/phil;
luong chay dao 355 mm/phit; thdi gian gia cong 25 phit.

11.3. CAT RANG CON THANG BANG HAI DAO BAO RANG
i 2 3 & 5

Cit riing con thing bAng
hai dao bio rang dugc thuc
hién trén céc mdy bio ring
theo nguyln |y bac hinh.
Trong qué trinh cdt, baeh
rang gia cdng va barh det
sinh an khdp voi nhau. Cic
daco bao rang thyc chil 13
mdt rang cia binh det sinh,
con cac ludi cdr thing cia
dao 13 cac phia cha cic rang
k& nhau cia binh det sinh.

Trong qué trinh ldn bao
hinh gita binh ring gia
cong va cic dao, prophin
cua ring duoc hinh thanh.

Phudng phép nay co
tinh van niing cao, dim bao
chdt luong gia cONg DANE yem 11.2. Cdt riing con thing trdn méy bao rang
dung cu don gian va ré tién, =&- sd dbb;ﬁng cos méy; b, o - i i o;a céc dao

. - W bdt ddu vA e k6t thic cud tioh cft
TL}F nhl,&n’ nang sudt cual 5 cAc bO fruy®n itye vit - bénh vin 2- gik Mo bao
may thip vd phuong phap nk 3 dam 4 phd 5 twe gd phlk 7 vi sai chia
chi duoc ding trong sap 9% 8- bénh det shrs O déng oo i W0- hp 16e

i} e e dé: 1 cd cfu phdn a8 12- W sai bac Hinh
gufit don chi€e va hang loat

nho.

Hinh 11.2 1 so ¢6 nguyén Iy cit ring con thing trén méy bao ring.
Gid l4c bao hinh 2 ciia médy mang theo gis do dao 3, thing qua xich dong
hoc duge ndi voi truc gé phéi 6 ma trén do cé phéi 4. Phoi 4 an khdp vdi
banh dei sinh 8. Xich déng hoc cia mdy gom céc bo truyén truc vit - banh
vit / vi 5 1am quay gif l&c bao hinh 2 vA tryc gi phoi 6, vi sai chia d9 7,
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vi sai bao hinh /2 va co ciu phan 49 /1. Truyén déng duge thyc hién nhd
ddng co dién % qua hép tde o I¢ lam cho truc ddu ra lic quay thuan ldc
quay nguge. Hinh 11.2b, ¢ cho bi&t cac vi irf cua céc dao e bl dau v
lic k&t thuc qué trink cét.
Hinh 10.3 14 so d& gé
dao vad qui dao chuyén
dong cua dao kbi cdl ring
con thing. Dé cho cc ludi
cdl c¢ua dao khi chuyén
détng 1a0 ra mil rang eua
banh det sinh thi cac dao [

Himh 11.3. 5S¢ o5 chuydn ding
phai dude gé léch mdl goc tla dac khi bao ring
b dac bao rang,

¢On tua rang w:

[ T —

3438, S,
E[ = - hctge) (11.2)
O day: R, - khoang cich can ngadi (mm);

8, - chiéu day cia rang theo vong ron O chan ring (mm);

hg, - chiéu cao ¢han rang {mm);

¢« - gOc prophin,

11.4. CAT RANG CON THANG BANG HAl DAO PHAY DIA

Phuong phap nay v ning suit cao hon so ¥di phucng phap bio rang.
Qua 1rinh cat duoe thuc hién bing bai duc phay dia ghép d6i 2 (hinh 11.4)
nhung nghiéng v& hai phia va cing ndm frong mot ranh cing cia bénh
ring gia cong . Cic minh dao 3
cia dac phay pay ndm xcn gida
cic manh dao 4 coa dao phay kia.

Cdt rang con thdng bing cac
daa phay dia c6 thé duge thae hidn
bing phuong phap bao hinh, dinh
hinh hodc phuong phip 16 hop.

Khi ¢#l bing phuong phap

. L Minh 11.4. S¢ db cdt réng cdn thidng
hao hinh, cic ludi cil cna dao ) bing hai dao phay dia

ngudi chuyén ddng quay con thuc - bérh réng gia clag: 2- chc dao phay:

3, 4 cAc manh dag; 5 ring gla ebng:

hién chuyin dong bao hioh voi AL obr 7. oo i ot

h&nh rdng pgia cdng trong mit
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phang thing ding d& tao thanh prophin ring, Trong qué trinh cit dao
khong dich chuytn doc theo ring gia cdng, cho nén ddy cda rinh ring hoi
bi 16m. O hai diu cua rang, chitu siu rinh céng gidng nhu ban v&, con &
giva chiéu sau ranh rang 13n hon, DE tao ra hink tang trdng theo chidu
dai cia ting thi cic ludi cit 7 coa dao phay 2 phai duge gh nghitng méL
gie sa vdi mil phing quay coa ching. Khi quay, cac ludi cat 7 tao ra mat
edn 6, do dd ching hot luong du & hai diu caa ring 5 1on hae ¢ giGa ring,
D0 ang trdng cia rang duve xic dinh bing poc nghiéng cha céc ludi cit 7
vit duge chon phy thude vio chitu dai cna vl li€p xic. Chiku dai cda v&1
li¢p xuc ¢co thé dat duge blng 1/3 = 2/3 chitu rong cua ring.

Khi cat tho ring bang phurong phap dinh binh (ding 2 dao phay dia)
thi gi4 1dc duoe kep chit ¢ vi ted trung 1Am coa vong wron thay cho banh
rang bao hinh. Trong qué Lrinh gia cong gid lac va phoi ding yén, con ban
gé phoi dich chuyén vé& phis dao phay. Sau khi dat duoc chidu cao rang,
phoi i ra A& thuc hién quay phan do.

Khi cdl ring bing phuong phip 16 hop, lic diu gis ldic bao hinh nim
¢ dinh & vi tri trung 1Am, con ban gé phdi dich chuy&n v& phia dao phay.
Prophin cua tinh rang gidng prophin cua daa. Sau dé khi da1 duge chiéu
cao cha ring, chuyén dong chay dao theo phuong phép dinh hinh nging
lai va chay dao bao hinh bit diu.

11.5. CHUGT RANG CON THANG

Chudt riing con thing la phuong
phip cd nang suidl cao. Né dupc si
dung trong san xuil hang khéi dé ché
140 cac bdnh ring hanh tinh trong cic
loai xe & 16, may kéo va cidc miy ndng
nghi¢p khac.

Cac banh rang con thing duoc cat
bing phuong phap chudt khong 14p
lin dugc vai ¢de banh rang duoc cit
bing cac phuong phap bao rang va
phay ring. D& trinh hién tuong cit
lem rang O cac banh rAng c6 s& ring  Himh N8, Kich ©d ban cia phil

. . A . khi chubl rdng,
nhé, rdng ¢va dao phai co prophin
cong. Rang gia cdng co mit con kép, ¢d nghia 13 cdc dudng sinh cva ¢on
dinh, con ddy v cdn chia khong teing nhav (hinh 11.3). Hinh dang cilia

an

Quiag kink ogods i ph

b WY
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rdng nhu viy dugc dung dé
tang chitu rong caa day, ¢o
nghia 14 md rdng dao & din
trong cia rang, Khi mo rong
dao, chiéu rong caa dinh dao
tdng va ting ban kinh mdi
dao, do dé tang 1udi bén cia
dao, tang nang suil cia may
vi tang do bén cia rang. DE
ting dod bén ciia b truyén
bédnh rang nguoi 12 chon goc
prophin lon (bing 22730%,

May chudt rang c6 hai
loai: loai cd tryc gd phéi
n&M Ngang va loai té truc pa
phdi thdng ding.

P61 vai toai may ca truc
g4 phoi ndm ngang, trong
qua trinh gia cong, phoi
diing yén con dao quay va
dich chuyén song song vdi
duitng sinh caa cén day.

D61 vai loai may co truc
gi phoi thang ding, dao
quay con ban may vdi phoi
dich chuyén. Trén céc may
loai nay dung dao chudt ring
t6 hop o cac phin rang cit
thd, cil ban unh va cit tinh
va chi sau mdt vong quay

S | 272~

v}
Hinh 11.8. Chuflt rdng ¢fn ihéng
a- 30 d& b ¢ - hudng tla dudng cdt dng
vl 1t clén doe trpe va &t didgn ngang
cis rang whi clit 1h8; d- hkdng coa dudng
cdt dng véi 1i# didn doc truc khi cat tinh
- phit 2- dBu dag; 3- bl dao cdt thd,
4. bloc dao cdl ban tink; 59 - che chdt diph i
6, 10- cic phin dag khdng o rAng
Il v&t cdt 12- daw v&t mép.

¢Oa dao loan bé chidu sdu cua ranh ring dugce gia cong (hinh 11.6).

Gi phdi I trén d0 gé duoc thuc hién O vi tri ban d3u ciia méy - diém
A (hinh 11.6a). Sau dé cho dae dao 2 quay nguoe chiéu kim dong ho, con
bin may va phdi I dich chuyén song song v@&i dudng sinh cua c¢dn ddy ti
di¢m A 19i diém B ¢hinh 11.6b).

Trong thdi gian nay diu dao quay dugc ba bloc dao cit thd 3 (15 dao)
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va cAl myL phin rinh ring. Tai diém B ban méiy va dao diing lai con diu
dao dich chuyén hudng kinh dé cit toin bd chidu sau cia ranh rang.

Cét tho rang duge thuc hién bling t0 bloc dao 3 (50 dao). Hudng cua
dudng cét khi cdt thd theo ti€t di¢n ngang - trén hinh 11.6¢). Sau khi cdt
théd, ring ¢ dé ¢on khéng chinh xdc. M3t ring nkm & bén trdi dudng ab
(hinh 11.6b} dugc chuén bi d& cit tinh, cdn mit ring & bén phai dudng
ab co lugng du 16n va lugng du ndy duge hdt bai 5 dao ¢4t ban tinh coa
bloc dac 4 (xem hinh 11.6a) khi phai dich chuyén 12n phia trén tir diém
B tdi diém C. Trong thoi gizn di qua phin dao khoéng ¢4 rang 6, dac 12
thuc hi¢n vat mép ring (hinh 11.6d} lic diu ti day ranh sau do i hai
mit rdng & diu 18n cia rdng. Dao vil mép 12 nhdn chuyén déng quay tir
banh ring kep trén truc chinh.

86 vOng quay coa dao viL mép 13 24 vong/phit.

Cat tinh rang dugc thue hién bling bén bloc dao 7, & {20 rang). Khi
ban miy vi phoi dich chuyén ti difm C téi difm D. Mdi dao cit tinh cd
hinh dang cva rdnh ring nbo dé ma prophin rang duge tao thanh,

Trén hinh 11.6d thé hién cic v&t cdl 11 clia cic dao cdt tinh, sd luong
vét cil thudng bing 12,

Phan 4o phai di mot rang duge thuc hién khi bin méy va phéi dich
chuyén it diém D dén diém A va phin dao khéng ¢ rang 70 di qua phoi.
Trong théi gian phan d6 diu dac vin quay. Cic chdt dinh vi 5 vi 9 (xem
hinh 11.6a) dugc ding khi Ip rap d¢ ga cée bloc dac diu trén.

Binh rang con thing dugc ché tao bing phuong phép chudl co do
chinh x4c ¢fp 8-2 ¢6 nghla 13 thap hon khi gia cdng bing phuong phip bao
hinh. Chuét ring cé ning suit cao gip 4 lAn so vdi cit r&ng bang hai dao
phay dia.

11.6. CAT RANG THEQ DUONG

Cét ring con thing theo dudng duge thuc hién trén cdc may bao ring
chuyén ding bing hai dao hofc mot dao theo phuong phip dinh hinh.
Phuong phép cit rang theo dudng duge ding dé gia cOng cdc banh rang co
madun 16n v4i cip chinh xdc 8-9 trong sin xudt don chiéc va hiang loat nho.

Hinh 11.7a 13 s6 db nguyén 1§ cit rang theo dudng bing hai dao.

Ciéc dao 17 thue hién chuy@n ddng tinh ti€n di lai trén ¢dc méng truot
10 v& c6 khd nang quay tuong déi so vdi trye nam ngang I, lruc nay dugc
gé Irén gia dao 9. Khi gia cOng, gid dao quay tuong déi so vdi truc thing
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ding 3, truc nay di qua tdm 2
cua may va dinh ¢én chia cua
bdnh rang gia coéng 4. Con lan
& dugc lap trén thanh gikng 7,
nd truot theo dubdng 5 khi gia
dao 9 quay tuong déi so voi
truc 3. Trong qua trinh gia
cong, phi ding yén, con dao
thuc hi¢n chuyén ddng tinh
ti€n di fai d& cit hét chidu daj
ring va chay dao theo chidu
sdu cua ring. Khi thyc hién
chay dao theo chitu séu, con
lin trugt theo dudng 5, con
tic banh ring & mé rénp céc
dao 1, nhd d6 mi prophin
cua rang dugc chép lai theo
prophin cua dudng vdi ty 1€
nhd hon.

Céc binh ring cd modun
én duge cdl qua 5-6 budc
(hinh 11.76). Budc thi nhit
la cdt ranh rang f bing dao
cit ranh hozc dao hinh chit V
hét toan bd chitu sin cua
ring. Néu budc thid nhit dugc
cat bang dao cdt ranh 1hi
budc thd hai chn cit hai tidl
dién tam gihe 2, 3 bing cac
dao chuyén dung hoac dao
hinh chi V. Trudc khi cét
tinh ¢fin cit thém luong du 4

d€ con lai Juong du 5 (cha cdt tinh). D€ nang cao dd chinh xéc cia mit

Hinh 11.7. C31 réng con thidng theo dudng
a- S50 dB nguydn Iy cdt 1 true ndm ngang
2. 1am méy; 2- iryc thing ddng, 4 banh rang
gia cbong; 8- dudng; 8 con (3n; 7 tharh giding,
8 cdc banh ring; 9- gid dao; 13- mang trugk;
1 cdc dao. b, Sd b cic bude cdn
12 3 4 5 luwng di cia budc cht
c- cdt ring blng hal dao hinh lng to.

rang, ¢il lich duge thyc hiéo qua hai budc.

Diing hai dao hinh lang tru d€ ot hai ranh ring cimg loc (hich 11.7c) cho
phép nang cao ning sudt caa may, Khi ¢it tinh, prophin ring dugc hinh
thanh nhe dudng cé kich thude 16n. M&i may b mot bd dudng, cac dudng
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nay duge ch€ tao cho géc oon chia, poc an khdp va 8 ring nhat dinh.
11.7. CAC MAY CAT RANG CON THANG

DE il rang con thing ngudi ta dung nhigu logi mdy khac nhau nhu:
mby bao rang, may phay rang, may chudt ring hofc méy cdt ring theo
dudng. Trong céc loai méy nay thi miy bao ring vA miy phay rang dugc
sit dung réng T4i nhat.

M&i loai miy cé nhitu model khic nhau va ching dugc ché tao cho
c4c banh rang cd kich thudc gia cong khéc nhau.

Vi du, cic banh rang con thing ¢6 dudng kinh ngoai = 800 mm duge
gia cOng trén miy bao ring theo phuong phéap bio hinh cdn céc banh rang
¢6 dudng kinh ngodi > 800 mm duoc gia cong irén may b2o theo dudng.

Cac bang 11.1 va 11.2 gidi thigu mdt 56 model may ¢t rang con thing
duoe ché tao @ mdL 56 nude nhu: Nga, Diic vi My,

Bdng 111
Wiy Hga
] -
D*fh:g’ ky Bac rang Phay ring Crudi ring
w361 [5C76I1|SC2aETI| KE 283 | 5oTM2{5T238 | 50237 5026 7TTISC2T7TI) 5246 Eﬁ
Quiing kion phdi | 125 | BOD | BOO | 1600 | 3200 | 25 125 | 320 | 500 | 80 | 220
ién nh&t {mm}
Modun Kan nhit | 2% 1 4] % a0 40 15 25 B 2 5 B
{rmm)
BA g rAng 20 o] 50 | 270 | SO0 | 20 50 B0 25 | O
Idn nh&l (mm)
£ hanh hh | 160-00C) 42400 | 28-27 | 7-27 | 45 |2K-820 Bs.a2d 23153 | 20-80 | 9330 | 30
ki hods 88
ving quay/ phat
Dudng knh . . - . . . w0 ] 278 4%0 | 5334 | 635
deo phay dia
holc Jao
chuft {rmj
Cong sullt 1 4 7.5 7.5 ] 1" | 22 40 55 62 n
may (W'Y
Kich 1hudo méy | 1620x | 2885x | 3235x |3785x | S00O0X | 1620x | 960X 2885x | 3226x |@45Qu |2700N
maiuongi w60 | oo | 2130 | 2ve0 | soco | wso | wss | 90 | 2590 | 2005 | 3240
cap j {mm,
Fzm;nuqngmay 2000 | 8750 | 18 £0C {19 000 |43 G0O| 3000 | 3000 | 8750 | 14 000 | 6230 o500
ng

Ghi chi- Hanh trinh k&p dung cho médy bAo rang, =5 TONg quay dimg cho may phay ring vi
midy chudl eing.
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Bdng 112

May [xic Miy My
DEe tinh k¢
tresdt Phay rang B&o ring Phay réng Chudit rang
ZFTK | IFTK

T2s
250/1 | 500/2 BF203| 710 [4200u)|434(24) 439 104)| A42{14)| 724 76

Oudng kinnphoi | 315 | 620 | 238 | 29 | 432 | 888 | 28 | 408 | B2 | w2 | B2
Wn nhdl (mmj

:."Indqin 140 nhit Li L L& g4 85 | 203 as 102 | {1a8) | (107) | (M8
M

E!h r: fang 45 an €0 38 B9 152 35 635 28 254 2
lan nhat [mm}

54 hanh trinh  {355-71|2856| - (B0-50564-495| 15-88 | 35900 | 78-290 [329-51|325-51| 325-51
kép hoSic o8

ving quayfphit

Buéng kinh dao | 355 | 450 | 600 | - - - 275 | 38 | 4064 | 5334 | 5334
phay dia hofc (5334)

dao chudt jmm).

Cong sufit may | 4 55 g |2F2| 42 1 64 Be n T 7.35
(k)

Kich thudc rn&y' 2650 | 3365 |2A%0x | 2030 | M20x | 980 | 2440w | 19D0x |3200x | 3200x | 32A0Dx
(ddi x rBng B0 b 2450 | B20 | 4490 | 2670 | 558 | 2860 | 2260 | 2260 | 2260
caa) (mm) 3580

Khii Itgng may | G500 | 12000 | 7800 | 4580 | 6713 | n208 | BERO | H0PED | 980D | D600 | 8750
&g

€ihf ehtl: 1lanh Lrink kép ding cho my bio rdng, & vdng quay ding cho méy phay réng
va may chudt rang.
V@i cic dic tinh k§ thudt cha may ta ¢ the chon phdi gia cong thich
hgp. Cin vy ¥ déi vidi cdc mdy phay rang chi oén gia cong cic binh rang
¢O mdédun nho hon médun 160 nhit coa may khodng 2 = 3 mm.

11.8. DO GA GIA CONG BANH RANG CON THANG

Yéu ciu chi yéu cha db gi gia cong binh ring con thing 12 d6 cing
vitng vh dé& chinh xéic dinh tam cao va luc kep phai 6n dinh.

Hinh 11.8 la c4c dO gé gia cong gia cdng binh rang c¢dn thing. Hinh
11.8a 1& d6 ga van nang vdi dinh tim cing (dong truc ga) dugc ding trong
san xufl don chife va hang loat nho. Phoi 3 duge ga trén bac dinh vi 4 theo
mal 16 B vi mat dau T.

Then 2 ¢6 tac dung givt cho banh ring (phoi) I khong bi quay trong

144




qué trinh cat. Kep chat
phoi 3 duge thue hién
nho vong dém [/ va don
rit 5. Dudi ¢On 6 ¢ mat
diu 7 duoc ldp vao 16
con cua truc chinh may
vi duoc kep chidt bing
cae vit 8 Khi thay doi
bac dinh vi 8 ta co thé
dung do ga dé gia cong
¢dc banh rang cé kich
thudée 16 khic tuong
ang.

Hinh 11.8b la 4o ga
dang dng kep dan hoi
duge st dung dé gia
cong cac banh rang con
cia Oto trong di¢u kién
san xuat hang khdi.
Banh rang (phoi) cd go
I duge dinh vi theo mat
ngoai cua go va duoc Ly
vao mat div. Kep chat
banh rdng duoc thuc
hi¢n nho Gng kep 3 khi
don rit 6 dich chuyén vé
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Hinh 11.8. Céo iosl dd p4 gia cdng banh réng cbn thdng
a- tryc g& cung * wong dém, 2- them; 3- phol
4 bac dinh vi 5 dén rit 6 dudl cbn; 7- mit diu;
8 uit: b- &g kep din hB 1+ phdi; 2- chét diy;
3 fng kep; 4 7- vit; 5 16 xo, 6- don (Gt 8- ving ty
c- truc gé dan hdi 1 3- phdi; 2- chdt dinh Vi
4 trys ghy 5 don rot

bén phai. Khi éng kep 3 duoc théo long, chét ddy 2 nha tac dong coa lo
xon 5 dédy banh ring ra khoi do gi. Khi thay doi vong ty & va dng J ta cd
(hé ding db ga d¢ gia cong cic banh rang c6 kich thude khic tuong ing.
Vit ¢4 duoe dung dé kep chit do gd trén truc chinh cia méy, con vit 7 -

dé théo d0 ga.

Hinh 11.8c Ia truc ga dan hodi ding d€ gia cong banh ring hanh tinh
3. Chudn dinh vi ciia banh rang hanh tinh 12 mat 18 va mat diu hinh cau.
Banh rang hanh tinh dugc kep chit bing truc gé 4 nhd don rit 5 ldp voi
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Xy lanh thuy lyc. Chét dinh vi 2 ¢6 tac dung dinh vi chinh xAc vi tri caa banh
ring khi gia cong tinh, Sau khi dinh vi xong, chét nay duoc nang lén dé tién
hanh cit.

Trong thuc t&, dé ki€m tra dinh ky d0 chinh xéc cia truc gl din hoi
nguoi ta ti€n hanh ki€m tra phoi bénh rang 7. Phoi kiém tra / duoc gh
trén do gé Lhay cho binh rang gia cong. BE kiém tra d& dao hudng kinh
T, (xem hinh 11.8¢) trén phéi / ngudi ta mai mot doan dé gé diu do cuia
dong hé so. P9 dao mit ddu T, dugc kiém tra & mat dhu sau khi di duoc
méi. D6 ddo hudng kinh T, va d0 ddo mat dhu T, cua phoi kiém tra duoc
gé trén db g4 thay cho banh rang gia cong phai nhd hon 0,015 mm. Cing
vOi céch lam tuong ty ta c6 thé kiém tra dugc do chinh xéc cua ong kep
dan hdi khi gia cong banh ring con thing c6 go (xem hinh 11.8b).

DE gia cOng céc loai binh ring con (con thing, con cong thudng va
con cong Hypoid) trong san xudl hang loat 16n va hang kh&i npuoi ta
thuong diing cac d0 ga c6 co cdu dinh tim dan hoi.

Hinh 11.9a la mOt loai d gé nhu viy d€ gia cOng truc rang / trong &

5.
X
3 &
! 5
2
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> I
< 1111 -
=5 Y
7
\“".
. 2
W e - _.&{E
] khe ho 4 -
&
a
) A
b)

Hinh 11.0. Db g4 dd gia edng truc rng cbn
a- ban vé lip; b- kiBm tra b g4 bing calip.
ke rdng 2- chft dich vi 3- thanh ldp chBt dinh vi; 45. céc phlin cda 6ng kep
din hd; 6- Gng kep dan hi; 7- dén rit; 8 vit: 9. T cdc of wyc cia true rang:
¥0- rdnh cia Ong kep dan h&; 12- mét diu cda tryc rdng 13- calip,
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Truc ring duge dinh vi Ltheo cac ¢b truc 9, 17 va mat ddu 12. Sau khi
duoc dinh vi, dng kep dan hdi 6 dudi tAc deng caa don rat 7 (duoc 14p
v xylanh thuy luc) dich chuyén vé bén phai. Lic diu, phin diu trudc 4
¢33 dng kep dan hoi dinh 1am va kep chit phdi thco cb truc 77 vi lam
cho ¢a ¢fu cha db gé ty vao mit diu 12 caa phoi. Khi dng kep din hoi 6
dich chuyén, phin gifa cda nd bi bién dang, sau d6 phin 5 cioa dng kep
dan héi dinh 1am va kep chit phoi theo ¢d truc 9. dng kep dan hoi co
goc con 15° con phin 5 ¢6 goc ¢on 79 Cd wruc 1} dude kep cht som
hon cé truc ¢ nhd poc con @ phin 4 160 hon gde ¢on & phln 5. Chdt dinh
vi 2 duge 1Ep trén thanh 7 ¢6 tic dung chéng xoay khi ga dit truc rang
dé gia cong tinh. Thao d6 ga ra khdi truc chinh ¢lia may duge thuye hién
nho vit 8. Trong rdnh 10 cia dng kep dan hoi cln rét mot I6p cao su chiu
diu dé tranh bui. KiZm tra J6 chinh x4c cha d6 g4 trong dicdu kitn san
xwit duge thye hién nhd calip 13 (hinh 11.9b). Do chinh x&c cia dd ga
dugc dianh gia théng qua dd dio hudng kinh T, va d déo mil diu T,
Dd g4 ndy chi 1am viéc 6n dinh va an todn khi kich thudc cia cée cd truc
(cic mat chudn) thay d8i trong pham vu 0,025 mm. Néu khe ho cda cé
truc 9 360 hon 0,03 mm thi phin gita cha truc g4 6 phéi dai hon, do do
khéng tao duge lye kep dii 16n dé kep chit phéi. Khi dng kep dan hoi 6
cdn mdi, khe hd doe truc gida cdc mit diu coa dng kep dan hoi va do ga
12 0,75 mm. Sau mdt thai gian 1Am vide, dng kep dan hdi 6 bi mon, khi
khe hd doc truc chi ¢dn 0,13 mm thi phai thay ddi kep moi.

Hinh 11.10 |3 d8 gd ¢ co cdu dinh tim dang mang d& gia coHng binh
rang con dung dia 1.

Co cdu dinh tim va kep chit binh rang / 1A cAc mang dang dia &.
Banh ring duoc ti 1én vong 2, vdng 2 duoc kep chit trong thin do ga J.
Truc 9 duge ndi voi don rit 5 cia xylanh thuy luc, khi dich chuyén ve bén
phai, chiing nén cidc mang & lam cho duong kinh cua cic mang nay lang
I&n dé dinh 1am va kep chit banh rinp 1. Khi luc kep chit Li€p tuc tang,
truc 9, cac mang 8 va banh rang ! dich chuyén vé bén phai cho dén khi
mat diu cia binh rang ti€p xic vdi vong dém 2. Cic mang & co dudng
kinh ngodi nhé hon dudng kinh 16 0,10 + 0,125 mm. D6 mdn dudng kioh
téi da cho phép cova cac méng 1a 0,35 mm. Dé dam bao cho db ga hoat
dong binh thudng thi khe hd giita vdc mil diu cia truc 9 va than d6 ga
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3 phai biing 1.9 mm. Chét 7 ¢6 téc dung git cho céc mang 8 khong bi
xoay. DE thu gom bui bin va phoi vun ngudi ta et cac ranh vong Lrén truc
9. Trong rinh 70 cia mang 8 ¢ r6L mot 16p cao su chju diu dé tranh bui,

4
ea | | /
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Hinh 1.10. DB g& gia céng banh ring cbn dang dfa
a- ban vé& Bp; b- ki8m tra db g4 bing calp
+ bénh ring; 2- véng d@m; 3- than ob g& 4 them; S5- dén Gt 6 chdt dinh vi
7- chdt 8 mang: 9 truc 10- rdnh cua mdng 1 calip.

Chét dinh vi 6 duoc ding d€ dinh vi binh riing khi gia cong tinh. Sau
khi dinh vi xong,chéng dinh vi 6 duoc dua ra dé ti€n hanh cét.

Su dung do g4 nay cho phép tang d0 chinh xic gia cong cua banh
ring I&n 25 + 30%.

D6 chinh xéc cua d0 ga trong digu kién san xuit duoc kiém tra nho
calip 711 (hinh 11.10b). Pudng kinh cia calip dugc ch€ tao ding blng
duong kinh ngoai cua binh rang gia cong. DO ddo hudng kinh T, va do
dao mat ddu T, cua calip /7 khi g trén do gé thay cho phoi banh rang
gia cong phai nho hon 0,015 mm. Kiém tra d9 chinh xéc cua do ga duoc

tién hanh mot lin trong mdt tuin. Tudi tho trung binh cia dd g4 loai nay
la 12 théng.

11.9. DUNG CU CAT RANG CON THANG
Dung cu cét ring con thing c6 céc loai sau day:
1. Dao phay médun dia. Dao phay modun dia duoc dung dé gia cong
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cac banh ring ¢d dO chinh xac thdp, 36 thid i cda dao phay modun dia
duge chon khi gia cong phu thudc vio sé rang qui doi eita binh ring gia
cong (xem muc 11.2). Dao phay modun dia bing hop kim cing (T15KS6,
TSK10, T14KR) cho phép ting ning sudt gia cong téi 2 + 2,5 Jan so vii
dao phay Lhép gid.

2. Dao bdo rdng. Dao bao rang duoe ding 48 pia cong linh banh ring
¢on thing ¢ médun 0,3 + 20 mm. Cic dav nay duoc ché tao theo 4 loai:
ki 1 o chiGu dai L = 40 mm, loai 2 ¢ chi®u dai 75 mm, loai 3 co chicu
dii 100 mm va loai 4 co chiéu dai L = 125 mm.

3. Dao phay dia. Dao phay dia dugce ding dé gia céng hinh ring con
thang ¢6 modun 0,5 + 12 mm. Dao phay dia ring chip cé dudng kinh
150, 278 vi 450 mm. Dao phay cd dudng kinh 150 mm dugc dang dé gia
cong binh rang con ¢ modun 0.5 + 3 mm, dudng Kinh 278 mm dé gia
cOng banh ring con c6 mddun 1,5 + 8 mm, con dudng kinh 450 mm d€ gia
cong banh rang ¢on ¢6 moédun 3 = 12 mm. Cac ludi dao duge ché a0 U
thép gié (vi dao phay dia thudng 12 dao rang chdp) ¢ d¢ cGng HRC 62-65.

4. Dau chudt réng. Dao chudt rang duge dung d¢ gia cong cic binh
rang hanh tinh trong cae loai 6 46 tai va O 16 du lich, trong cic loai may
kéo va cac may nong nghiép. Dao chodt ring duoe ché tao theo 3 duing
kinh: 406,4, 533,4 vi 635 mm va theo 3 loai: loai 18 hop, loai cfit thd va
loai cat tinh.

Ghi chi: T4t ci cic loai dao trén diy déu dugc mai theo mit trude.
11.10. GIA CONG MAT CHUAN SAU NHIET LUYEN

Yéu ciu quan trgng nhit doi voi déd gd mai réng Ja gl dal chinh xac
vi kep chat an todn trong qué trinh gia cong.

Néu truc ring khéng duoc nhiét luyén trong cac dd ga thi sau khi
nhi¢t luyén truc ring phai dugc nén thing trén méy ép. Trude khi ndm
thing cin lam sach > 1am. DO dao cla o tryc ndm ghn vanh ring sau
khi ndn thing phai nho hon 0,025 mm, con 45 dido coa ¢d tryc thif hat
phai nho hon 0.04 mm. D&i vdi cdc banh rang trong may hay thi viéc nidn
thing khong ¢ho phép. Cac truc rang cd chiéu dai dn hon 300 mm oén
duoe nhiét luyén trong do ga.

Cée b teoe vd mat diu cha truc ring nén duge mai dong thoi trén
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may mii tron ngoai, Phuong phap nay cho php ning cao nang sust va di
chinh xdc gia cong. Lugng du nhd nhit coa mat diu khi mai 13 0.05
0,10 mm,

BB ga € mat che mit chusn caa banh ring dang dia v banh rang cb
g0 rat da dang vi ching phu thude vao kich thude, hinh dang va san
lugng cha binh rang,

Trong san xudt hang loat nho khang nén diing do g4 chuyén ding dé
mdi 16, Trong trudng hop niy nén gia cong chinh x&c mat diu va 6 truc
dé g diL banh rang khi mai 16. Va nguyn 1dc cdc b& m3t nay phii nim
gin vanh ring d& dam bao vi i chinh xic cua ring. Khi cic miit chudn
nam gin vanh ring thi 141 ca céc loai bi€n dang wén rang déu co dnh
hudng nhe nhau dén cac mat chuéin dinh vi. O bénh ring cbn dang dia
(hink 11.11a) chudn dinh vi thudng 13 cic be mat A vi T. Bg dao clia be
mdl T (& gan dudng kinh ngodi cing) sau khi nhigt luyén phai nhd hon
0,08 mm, con dd dao cia b mit A nim trong khoang 0,03 = 005 mm.
Bé Gvan cia 16 phai nhe hon 0,08 mm.

Mai 18 chudn & banh ring con dang dia {hinh T1.11a) duoc thye hién
trém mém cfip 4 chiu. Mit T duoe ra g4 bing ch&u ditu chinh 2 khi quay
vit 1, con mat A duoc ri gé bling chfu digu chinh va kep chat 3 khi quay
vit 4. N&u sau khi nhi¢t luyén 1§ co bign dang khong I6n (< 0,05 mm) thi
¢t the ding no dd ra gd banh rang theo phuong hudng kinh trude khi mai
fA.

Hinh 11.11b la ¢0 ga mai 13 & hai banh ring cdn cong Hypoid:
1) Z,=41, m, = 10,81 mm, dudng kinh chdt dinh vj dang cin 7 13 17 mm.
2) Z,=38; m,.=11.2 mm, dubng kinh chét dinh vi dang ciu 7 1a' 19 mm.

Khi chuyén d6i tugng gis cong (it chi tiél nay sang chi ti€r khdc) chi
cin thay dia dinh vi ¥ va chét dinh vi dang chv 7. Banh ring gia cong &
dudc dinh 1am theo con chia bing ba chét dinh vi dang ciu 7, con kep
chil duge thyc mhién bing ba chau kep 6 cta mam cap khi nén ¢6 luc
kep t6i da 12 6.10°N (lyc kep cBin thict dé mai 16 13 4.10*N). Cén cia mam
cdp duoe nbi vdi dor mit 1, thdng qua bac hinh cliy 2, dia 3, chét 4 1am
dich chuyén thanh truot 5 v6i chiu kep 6. Khi ga dit, binh rang gia cdng
lic du duce dinh tam theo 1 cia than db ga 10, sau ¢4 vi tri chinh xéc
Cua banh rang dugce xéc dinh bang ba chét dinh v 7.
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Minh 11.41. Gic 's6 dd g dit bach rang con trén dd g4
a- gé banh ring ofin thudng: 1 4- vit; 2- chél didu chinke 3- chfu diu chith va kgp chit
b- g4 bénh réing obn cong Mypoid ¥ dén rit 2- bag tinh clu, 3 diay 4- chili,
5. thanh trugt 6 chdu kep 7- ¢hét dinh vi dang ocliu 8- bdnh riing gia obng;
8- dia dinh vi 10- than db g&

Hinh 11.12 la céc so dd g4 dat banh rang con thing trén d0 g khi
mii cédc mat chudin sau nhict luyén trén may mai tron. trong. Mai 16 va mét
dau cong cua banh rang v¢ tinh / duoc thyc hién trén may mai tu dong
bing hai d4 mai (hinh 11.12a). Trong d0 gé bénh rang / dugc dinh vi trén
ba chét hinh chu @ ba ranh rang cdch nhau 120° con kep chit dugc thuc
hién tai ba diém trén mat con phu. L6 bénh ring duoc mai béing d4 mai
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3 ¢c6 dudng kinh 23 mm vOi
t6c d6 V=51 m/gidy. Luong
du gia cOng lrong truong
hop nay la 0,2 mm (luong du
hai phia). DO nham b¢ mat
R,=0,6 pm. Dung sai cua do
khong tron va dé con nim
trong khoang 2 + 3 um.

Sua da mai duge thuc
hién sau khi gia cong Lung chi
(i1, Mat dhu con cua binh
rang dugc mai bang da mai
2 ¢6 dudng kinh 300 mm,
e do cat V=45 m/gidy,
luong du gia cong 0,15 mm.
D6 nhim bé mit sau khi gia
cong R, = 0,8 um. Sta da
mai duge thuc hién sau khi
gia cong 3 chi tigt mot.

Khi mai 16 c6 si dung
thi€t bi do tich cuc (kiém tra
kich thude trong qué trinh
gia cong). thiél bi nay co
khia ning tdt miy khi dat
duoc kich thuodc yéu cilu,
Thoi gian gia cong co ban
cia moi banh rang la 13
gidy, con thdi gian ting
chiéc 1a 25 gidy.

Khi mai 16 va mian mil
diu duoc thuc hién trén hai

méy khéc nhau thi 6 nguyén cong mai mat diu can din
theo vanh rang (con chia) bang b

c)

Hinh 11.12. Céc 80 db gi dal

banh réng obr thing khi mai cde mal cnuén.

a- mai 16 v mat dau cia gd
+ pénh rang gia cing 23 - da méal
b mal 15 va& mit dau cia go

1 pitténg 2- dia; 3 chilu kep;, 4- dioh vi

5- banh rang of go 6 W Wi
oo mai mdt diu vi g&

- chit dinh vi 2- banh rang gia cong
4. da mak 4- Sng kep dan hbi; 5- dbn it

truc g4 dan hdi tuong tu nhy trén hinh 11.12¢.

Hinh 11.12b 13 d0 gé mai 16 va mal diu coa go
dudng kinh 22 + 380 mm. Dinh vi banh
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dinh vi 4, con kep chit - bang ba chau kep 3. Khi pittdng ! dich chuyén
vé& phia bén phdi, cac chiv kep ? ndi 1dng phoi (banh rang). Dudi tic dung
cha 1d xo 6, pitténg 7 dich chuyén v& bén 1rai, cac chiv kep 3 thuce hitn
vi¢e kep chat phai. D% pa nay duge ding trong san kol hang loat rho va
hiang loat ldn. Khi cin gia cing loat phdi banh rang khic, trong dd gd chi
¢dn thay déi bai chi lict: dia 2 va céc chdt dinh vi 4 hoac déi khi thay déi
¢ ba chiu kep 3, ¢on cée chi tiét khic cia 4@ g4 gitt nguyén.

Hinh 11.12¢ 13 d® g4 mai mat dhu va g coa banh rang 2 cong loc
hing da mai 3. Dinh vi binh ring ducc thuc hién blng ba chit dinh vi J,
¢on kep chit - bing dng kep dan hii 4 khi ddn rdt 5 dich chuyén vé bén
tradi. Dudng kinh ngndi coa gd duege kiém tra tirng qud trinh mai bang
thi€i bi kiém Lra tich cuc.

Gan diy, dé mai 16 banh ring con thing va con cong dang dia sau
nhit luyén ngudi ta s dung mdy méai tron trong cd truc gd phdi thing
ddng (hinh 11.13).

Banh ring gia cong 2 duge dinh vi trén cic chdt dinh vi 3 con kep
chit duoe thye hién bang ba chiu kep f. Nang sudt cia méiu mai nay (méi
mai coa My) dat 135 chi i€l trong t gid. Dudng kinh cua I8 gia cong
138,10 = 138,12 mm, chidu dai lé 12,7 mm, lugnrg du hai phia (lugng du
dudng kinh) 0,38 mm. B§ nham bé mat sau khi gin cong R,=0,5 am.

Dinh vi banh rang ¢6 thé dugc thyc hién trén ba hodc nam chdt dinh
vi 3. Trong trudng hop dinh vi binh ring trén ba chdt cdn phai ding
miéng dinh hudng 4 dé dinh v s0 bd banh ring.

D¢ tang thidi gian lam
viée cla cdc chdl dinh vi,
ddu cua chang duge ché
tao tir hop kim cihg hofc ;o2
duge pha 16p vonphram dé
dat dé ¢ing HRC 63-68.

Y\ | g

11.11. CHE DO CAT A e | BS)
. =P
Ché 49 cdtl phai dém L‘*‘o | P’%—_‘f_"ﬂw

bdo ning suat va chil

2 i {udi b Hinh 113, 5¢ 8 mai 15 banh réng ebn cong
hugng e ohu vol 'ILEL'II bcn. Hypeid trén méy mai & eb trye ga phli théing ddng
(3i uu coa dung cdil. Khi - chiu ke, 2- hénh rdng gia eong:

cht tdl ¢ céc loai rang thi 3 cnt diph vi; 4- miéng dinh hudng.
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t6c do cdt khong anh hudng truc tidp dén nang sudl cia may, Che do cat
phédi duoc xac dinh sao cho vit li¢u cila banh réng co tinh cdl g cao,
may vi trang bl cong nghd ¢d dd cihg vitng va o chinh xéc theo yéu clu.
Nhing thang £4 ¢in phai tinh dén khi xac dinh ché dd cat la:

- Modun cia banh rang gia cdng.

- Bé rong vanh ring.

- D¢ cdng cua vae liéu bdnh rang.

- Vit lidu va két cdlu cia dung cu cit.

Téc do cit V (m/phut) khi bao rang duge xéc dinh theo cdng thic:

ZL.n

V = 11.2
1000 ¢ )

O day: n- 4 hanh trinh kép cua dao (hanh rinh kép/phiity;
L- chiéu dai hanh trinh lam viéc cita dao {mm).
Chi¢u dai L = b + (5+10)mm (¢ diy, b 1a bé rong vanh ring).
Ché a6 ot khi bao rang oo thé duge xdc dinh bang hai phuong phap:

- Phuong phap tinh toan.

- Xac dinh theo bang.

Dudi day ta nghién ctu phusng phip tinh todn.

1. Cit tho rang bing phuong phap an dac ting Vop.

Chc théng sd caa banh ring nhu sau: 2=60; m =5 mm, b = 40 mm;
h=10,94m, vét li¢u: thép 18XTT, do ciing HB=1R0.

.Cét ring duac thyc hién bing hai dao hinh thang.
S& hanh trinh kép caa dao:

1000V 1000.12
oL 2(40 + 8)
$ day V =12 m/phiit (chon theo bang 11.3).

I1 —

= 125 hanh trinh kép/phul

Bang 11.3. Toc do cit V (m/phit) khi bio thé va bao tioh ring

Dao
. I Dinh hinh TiBu chusn
Vat Wu giz oerg | D clng HB Hinh thang | in o
Khi bao ring
The Tha Tinh
8X1T 170223 1215 15-18 1215
A5XM 223269 " 15 1113
AOXHM 269-321 59 312 o1
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- 56 hanh trich kép ciin thist ¢é cdt toan b chidu cao rang {hinh

11.14a):
h + Ah 10,94 + 2,06

i 0,12

G day: h- chitu cao rang (h=10,94 mm};
Ah- khe hd cln thiét dd phan d6 banh rang (Ah = 2,06 mm);
a- chiéu diy lop ¢it (bang 11.4).

)
=l
: S
a) &)

Hinh 11.44. Céc so db cit coa cao
a- cit thd b. cdt dinh,

= 108 hanh trink kép

n =

Bang 11.4. Chida day Wp cit a (mm) khi cit thd bing dao hinh thang

M&dun DY cdng v i gia cdng HE MBdun D& cing it Gy gia cdng HB
{ram] T pozza | 2za2ee | osesan (mmt [ poz23 | pes-zee | 2eeant
12 0102 0076 0,064 B7 027 602 0,089
254 0,114 0,090 0076 §-20 0% 0127 0102

- Tong s& hanh trinh kép cva dao cin thigl d€ cAt mot ring
360¢ 360"

= 108
293¢ 2937
O day: 293° - goc quay cta dudng chép hinh chay dao (miy 429 cua hang
Glinson cia My) khi cdt thé rang, Vai goe 360° - 293° = 57° dudng chép
hinh quay khi di vao, khi di ra v khi phin d bénh rang. Goc nay phu

thugc vao két clu cia dudng chép hinh cua may.

= 132 hanh trinh kép

+

n =nmn

- Thtn gan gia cong mot rang
n'60  132.60

n 125
Thoi gian gia cong mdt rang t, co thé duac x4c dinh theo bang 11.5.

= 63 gifly
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Bdng 115, Thisi gian gia cing mot ring t, (giay) kbi bao rang tha
bing cae logi dao hinh thang vi dao diah hinh
trén cic may bao Fang coa Nga va My

83 hirh | Chitu Madun {mm;)
WAt lidy D% trieh wéo | daj —
fia ebng fedng HB| trong 1 ring
aint (rran) WG | 20 25 275 | 3 35 4 5 6
Thép | 156-207 |  aps 5 T30 | 10| g (138 | 155 | .
\xIT 293 20 0 |00 | n9 | we [ w5 |55 | 68| . -
20HM 256 25 - - S| B | BA 22 | 22 | 248 | 322
224 an . - - - |22 s (245 29 1 ap
196 40 . - - . - |29 | 20 | a2 | a2
71 45 . - - - . - %2 | s0 ] s
142 50 . - - - - - . : B0
123 B5 . - - - . . - - | o
Thép (230285 rog 5 W6 1155 | 165 [ Ba | 22 [mas |
35%M 224 20 |88 | 22 | 22 |245| 20 308! 42 | .
7 25 . - (32| 42 ) 42 | g [ omn | -
142 20 - . . -l 42 |50 | e |80 | 72
123 40 - - . . - 50 | 8 | vz | as
ot 45 - - - . - - | &5 { 85 | w8
B2 50 . - - . - - -l s |
B4 &5 - . . - - - - - |
Gang . 405 5 LA AN B A R (T -
adm 203 20 T2 9 [0 |19 {136 |55 |me| - -
224 25 - - - 1136 [ 155 | BA | 22 | 245 | 20
16 30 - . - - | ®B | 22 {245 20 |a3z2
il 40 - - - - - 245 [ 29 [ 822 | 42
u2 a5 - - - - . - | 2 a2 e
23 50 . - - ) . - - 42 | 50
| ™ 5 . . . - - - - - | B0
Thiy gian gia ¢6ng co ban Lyt
Z1 20,63
te = —= = —— — 21 phat
60} 60

2. C&t tinh réng bing hai dao theo phuong phip bao hinh. Ché do cit
tinh cing duge xic dinh tudng tu nhu ché df cat tho,
S6 hinh trinh kép cua cée dao:

n = OOV _ 1000.14 =145 hanh trinh kép
2L 2(40+8)
Téc do cdt V duoc xdc dinh theo bang 11.3,
- 55 hanh trinh kép cia cdc dao n' cin thi6 dd cdt prophin moi rang
(hinh 11.14b):
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h 10,94
M 030
O day: M - bé rong coa I6p ¢dt caa mot dao (bang 11.6).

4

n =

=36 hanh trinh kép

Bdng 11.6. Be ring cia lip cit M {mm) cia mot dao khi cat tinh binh ring
con thing bang phuong phip bao hinh trén chc may cia Nga va My

MBSl B9 cdng war Feu gia cing HE Médun D¢ ching vt isu gia tfg HE
{rmm) immy
170-223 223-269 259-321 7-223 223-29 28g-321
1 Q152 0,137 431} 8 0,38 Qa3 0305
2 o1ra 01E7 (4N 4] (] 0,406 0355 033
3 0203 oz 0127 12 0,43 0405 0355
4 0230 07e 1=z i 0,45 42 0,408
5 0305 0254 D23 LH 050 045 043
& Q305 0,254 0,23 20 1533 048 046
¥ 0355 0.30s 0238
L _ !

- Tdng 6 hanh trinh kép cia céc dao cin thidt d¢€ gia cong mot rang:

360 5 s 5
n=al — — =3-— 2 =3 hanh (rinh kép
220 4 220 4

O day: 2207 - gac quay cud dudng chép hinh (méy 429 cia hang Glison
cira My) khi ¢t tinh Tdng. Voi gée 360° - 220° = 140°, duding chép hinh
quay khi di vao, khi di ra vi khi phén do banh rang. Hé s6 5/4 tinh dén
thoi gian phu khi gia dao quay dao chizu,
- Thoi gian gia cong mot ting t:

n”. 60 73.60

o - 145
Thoi gian gia cong mot rang t, 6 thé duge xac dinh theo bing 11.7.
- Thai gian gia cong ca hin L

_Zt, 2030

L, =

= 30 giay

f
o 60 60

Luong du dé ¢dt tinh banh rang con thiang phu thude vao médun ghy
4au;

= 10 phiit

Médun (mm) 23 36 610 1012 1216
Luong du (mm) 06 1.0 1,2 1,3 1.5

197




Bang 117 Thii glan gia cong mdt rimg 1, (gidy) khi cht tibh rang con thing
bing phwong phip biao hinh trén che may bao ring chba Nga va My

h::h Chigu M&dun {mm)

VAT ity 56 | tieh | 38

bénh réng cing HE| kép bénh

gia cdng wong |2 [ 15 (20 (25 (275| 3 |a5i 4 | 5 |6 | v | a

WATT 158207 | 352 | % |77 |77 |77 | 8 |m 1| - | - | -

20HM 200 | 20 (9 |9 |s |m|[ne|uws|vs| - -
/%3 | 2 | - | - | - |1g |6 |55 65| wE| -
224 | 30 - |5 |Es5[w8s | 2| 22| - | -
Bs | 4 - |wa] 22| 22 |2a5]| 29 | 322
™ | 45 - |245 | 245 | 20 (323 | 42
H2 | =0 - | - 1322|222 a2 | 82
3 | oes . - | - | 42|50 |50
| 78 - - 6D | &0

85XM |230-286| 293 | B (8 | 9 |9 |w |ne|wel - | - | -
224 | PQ N9 | M| N9 |16 |65 |55 | BE]| - .
™ | 2 | - - | - ('l 22|22 [245]2a5| -
W2 | a0 - 245 (2a5| 29 (322|322 - | -
23 | 40 - - | 26 [322| 42 | 92 | 50 | 50
01 | 45 - |42 |42 ;50 80 | GD
82 | 50 - so|eo | 72| vz
& | 65 | - - | 72| 85 | 108
64 | 75 - - |03

Gang xamn| - ans | B (7| FT|rrirT L || - T
283 |20 |7 | |rr 9| g - | - | - |-
224 | 25 | - | - | - | Mg | M2 {136 (136 | B5 | - - -
WE |30 - |-t - |- |1B36|[65|155|we| 22| - | -
7|40 - - |wo|®BA| 22| 22 |245) 25
w2 | a5 | - -l - - - | - | 2|25 29 | 29 | 322
23 = f - | - |- -] -]- |- |20 |aze|azz| 4
w (e | - |- -]-1-1-]1- - |42 | 42 | 80
gz |5 | - | - - | - | &80 | a0

11.12. MAI RANG

M ring cho phép tang dd chinh xdc cia banh ring ¢6n thing theo
cic thong s8 nhu sau:

- Hiu 50 cua cac bude vong canh nhau trong khoang 3 + 12 am

- Sai 58 tich lu§ bude ving trong khoang 12 + 18um.

- Sai 1&ch phuong cia ring trong khoang 8 + 12am.

- B$ dao vanh rdng trong khodng 15 + 20u.

Mai rang con duoce thue hién trén cée loal méy khac nhau (bang 11.8).
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Bdng I1.4. Bac tinh k§ thoil cha cfic wmay mai ring con thing cia cac ooic

Théng 25 cia mdy vA ¢ia banh ring gia | 5670 5070 N 05 KS-42 680-TS

cing {Nga) {hga) Mgy | (Thuy 50 | {Biey
54 ring gz chng < 200 12900 | offn 175 - -
Chitu ten rdng I9n nhat {mm) 100 40 o3 120 -
Modun bédnh rdng (rmnm) B 15-6 0,585 2E-80 a1
Chidu dai dudng sinh cla ofn thing

xut (mm} 20175 40100 | 19105 26-212 54-200

56c pd mam kep phdi 480 2180 9-90 790 580
Ty 54 tuyen khi gic gida cac t2m 20°( v & 00| 4n t 1 B & £ 101

Pucng kinh wéng cha [mm) khi gdc
gida ede tArm 90" w3ty 56 truyEn

11 250 140 a2 300 50-2559
1 ann 180 - - -
41 - 200 -
&1 - - 216 -
a1 - - - 420 -
i3] 360 - B . 24-268
Chitu cao rang ldn nhét {mm) 00 40 a3 120
54 réng gia edng =200 [ 2?00 | dén TS -
Khodng cach At mat diu tryc chifh
t3 1am may [mm) BO-3G0 T0-255 Ja-z229 - 10-470
Dudng kinh ngodi coa 18 cbn immy) 10 100 329 - -
B sdn 120 120 1 -
Chigu dii cdn fmm| 15D 150 1524 - -
Dudng kinh I8 truc chinh 78 &80 62 - 89
Theéi gian gia cdng 1 ring (gisy! - - 16-35 -
Budng kinh d& mai (mm) 250 250 367 220
Tlc o8 d& mai {migidy) 25.52 aa 7525 | 24267

Céc sai 86 xufll hién khi mai ring phy thudc vdo nhitu nguyén nhan
khic nhau.

1. Higu s& budc vivng. Cae nguyen nhian giy ra sai sé nay 13: 46 chinh
xdc thip cha khau cudi ciing trong xich chia do; do chinh x4c thip cla tat
ca che khau trong xich truyén ddng: d4 mai khang chinh xic; d6 rung cia
nén xudng.

2. Sai 56 tich luy budc vong. Nguyén nhin sal 50 tich luy budc vong
eua khdu cudi eiing trong xich phan do cua may; 4 dio mit diu cua phdi
qué 1dn; sai 50 tich luy budc vong coa banh rang trude khi mai.

3. Sai 38 prophin ¢04 rang. Nguyén nhan: ditu chinh chac hao hinh
khong chinh xdc; sira dd mai khodng chinh xdc; cliu tric caa da mai khong
dong nhat; gi phai khong chinh xac.
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4. Sai 16ch phuong cita ring. Nguyén nban: ditu chinh goc cén ciia
méy khong chinh xac; gé phoi khong chinh xéc; khe ho & ¢ac o ciu din

hudng qua ldn.

S, D4 dao vanh rang, Nguyén nhan: dé dio cla lrye chinh v cua trud
gi; hifn dang cua phoi khi mai; dO dao hudng kinh caa phdi.

11.13. NGHIEN RANG

Nghitn ring cho phép giam dO nhém mét rang, tang dién tich véu tifp
xii¢, giam sai s6 @n khop cla céc banh rang.

Nghién rang duge st dyng trong sin xuii hang logt nho va san xufl

hang khoi

Nghitn rang ducc thue hi¢n trén cic may nghitn rang chuyén ding

(hang 11.9).

Bing 119 Dac tlinh k¥ thuit cia may nghign ring con thuing
vd ring c6n hypoid

r ! SKL My Pie
D tinh k§ thud Ty e TN | No | N |y gpgl KR | LKA
. 5} | ¢ |s08 | 16 | 520 o0 | 6a0
Euiing kinh 190 andt cla
barh rdng gia céng (men) | 500 | 410 | 407 | 266 | B0R | 762 14 | 540 630
Khodng cach t mat diu
ole tryc chd ding dén w53 | 18 | s | B2 - - 95
tyc thy déng (mmj) 00 | 265 | 267 | 228 325
Khodng cheh 10 mat diu
coa g thy ding dan w5 | ¥e | 188 [ M- 10
irge ¢hl ddng (mm} 2s0 | 240 | 273 78 300
Oick chuyén hypoid 18n
rhdt cia banh rang
ihy ding.
8 phia win (rom} 75 65 | 76 | 95 | 1Be | w2 | 90 10
aung phis dudi 75 75 | 76 g5 | w2 | B2 | WO - 00
Tée dd quay oa s
chinh chl déng {vw/phut} 965 | w00 | 200 | 1500 | 00 | 1500 (450/900{497/954
Duitng kinh kKn rhat cua
1§ oén tyc chmh {mm) W [06.219] og218| 90210 96,219 | 99EE| - 80-80
Chitu 8o 5 =an {mm] 152 | ow@g | ts2 76 ; TB 76 73 | 100130
g kinh 13 wye cda
trgs chinh (mmj 80 o) | &2 63
Puéng kinh KB nhit cla true
chich {trye thy déng) (mm) | €334 99210 5834 | 5834 . 60
Chigu sfu 1B cde fmm) w2 | WMl | B2 Fi-1 73 Bd
Duding kinh 15 1y irnen) I 52 34 | 52 55 . -
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Trong gud irinh nghi¢n rang trén may nghién rang chuyén ding, chc
banh rang thye hién cAc chuycn dong sau: chuyén dong quay an khop cda
hai banh rang véi 1de do 10 + 12 m/pha, chuyéa dong lac caa banh rang
thu dong theo Lip tuyén vOi con chia cla binh rang chu dong, theo
phuong huong kinh va theo phuong doc truc <da banh Tang cho ddng.
Téng hop céc chuyén ding dd cho phép nghitén het mal rang

Khi nghién ¢in boi bt nghién lén ring gia Ong.

DO ¢hinh xdc 14p rap cha bd truyén banh ring nghicn duoc xdc dinh
thea hinh ding va vj tri cia vt 1i€p xic trén a1 rang.
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CHUONG 12

CAT RANG CON CONG

12.1. NGUYEN LY HINH THANH MAT RANG

Mat rang con cong duge hinh
thanh bang chuydn déng bao hink
cua banh ramp pia cang va hinh
det sinh (diu dag duge ldp trén
banh det sinh), Trong qua trinh
cdt, cac [usi cit thing cda céc dao
4 thude diy dao tao ra rang tudng
tupng cua binh det sinh J (hinh
12.14), céin phoi 3 quay di‘mg by
Vot gid dao ? gua midy mi (rén dg
¢O 1ip diu dao,

Khi diu dao 5 vi hinh réng
giz cong (phai) 3 quay bao hinh
voi nhau thi cie dac cna diy dac
ct prophin rang,

Himh 132.1. 5d d8 odt 1ing ot con
- banh det sinh; 2. gid dac; 3- phéi
4- dan; & diy deo

12.2, CAC PHUONG PHAP CAT RANG

12.2.1. Cit hai phia

Theo phuong phap nay thi ca hai phia ciia ranh rang (phia 161 va phia
16m) duge cit ding thi bing div dac hai phia (hinh 12.1a). Be réng cia
ddy ranh rang duoc xac dinh bing b2 réng m6 ra cia cdc dao ngoai § vi
cidc dao trong 2. Phuong phap cit hai phia duoc ding rong rai dé cd ring
bing ¢dc phuang phip bao hinh chi va dinh hinh trong san xug| hang loat
va hang khsi dé dai cdp chinh xic 6 + &,

12.2.2. Cat mét phia

Theo phuong Phap nay thi md&i phia coa ranh rdng dugc cdt riéng bigt
bing diu duo haj phia (hinh 12.2b) ma d0 mé coa cie dao ngoit 7 va cic
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dac tromg 2 nho hon bé rong cia ranh rang. Sau khi cit xong mdt phia
¢ua rinh rang, phoi 3 ducce quay di mot goc 4 xung quanh true toa 0o dE
cit phia d6i dién caa ranh rang. D& vai mdi phia ¢ia rinh ring cin co
diéu chinh méy riéng. Nang sudl pia cbng cua phuong phap nay khang
€ao, con 46 chinh xéc chi dat cdp 8 = 9. Phuong phip dudc ding dé cit
réng c6 chiu dai 16n trong san xudt hing log1 nho.

Hinh 12.2. Cdc phudng phip cét ;Eng
a- cht hai phiz; b- cdt mdt phiz; o gde ¢f dinhy M- tam méy;
O va Oy thm dbu das RB- ban Khh vi t ca dag phdi; 2- dap trong 3- dao ngodl

Khi cdt rang bing phuong phép nay thi khoing md cua cic dao (cla
diu dav hai phia) duoc ch€ tao nhd hon b2 rdng cha day ranh rang
0,25 mm d& khi cdt xong mot phia ciia ranh ring chi cin quay phdi di mot
goc 4 12 4o ma khong cin dicu chinh lai may,

Phuong phdp cit mot phia cing duge su dung d& cit ring trong hai
nguycn cong, O nguyCn cdng thii nhat bing diu dao hai phia cit toan bo
ranh ring va cal tinh mot phia nio dé cua réing (phia loi hoac phia lom),
¢on 0 nguyén cong thi hai ti€n hinh cit phia con lai bing diu dao mot
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phia. Khi dirng phuong phip cdl mot phia df cét riing ca ca hai banh ldn
vd nho (hi o duge goi 13 cdl mae phia dip.

12.2.3. Phuong phap ga c6 dinh

Theo phuong phip nay thi cd har phia cia binh rang [ Chinh 12.2¢)
duge cdt theo phuong phip bao hinh biing cac diin dao mot phia riéng
bi¢t: phia [0m duge ¢dl bing diu dao cd che dao ngoii 3, con phia 15i
duge cit bing diu dao ¢6 cic dao trong 2, Quéi lrinh cit duoe tién hinh
theo rinh da duge cit so bd. Méi phia cua rang duge cdl véi cach digu
chinh mdy riéng. B& rong cia ranh rang dudge kiém tra biing do g chuyén
diung dé¢ phén chia lugng du pia cdng. Phuong phép nay duoc dbng chu
yeu dé ciit cav banh ring nho, khi cin dat chit luong cao (cdp chinh xic
& = B).

Trong san xuft hang khoi mél phia cira rang dudc cat trén mot may
riéng biél, ¢dn trong san xuit hiang loat - trén cing mét may voi cac ditu
chinh khic nhau.

12.3. CAT THO RANG BANG PHUONG PHAP TIEN DAD DOC TRUC VA
PHUONG PHAP BAO HINH

Ciit tho ring con cong thudng vi con cong Hypoid duge thuc hién
bing hai phuon phap:

- Phuong phip tifn dao doc true {doc truc caa dao).

- Phuong phip bao hinh.

Khi cat bing phuong phdp ti€n dac doc truc, haoh réng gia cong 2
(hinh 12.3a) diing yén, con diu dao f quay va dich chuyén doc theo truc
coa no. Trong mot s¢ loai may, dao chi thue hidn chuyén dGng quay, con
binh rang gia cong thuc hién ti€n dao theo hudng truc dao. Bao dao dé
¢t eiing theo phuong phap tién dao doc co hai loai: d3u dao hat phia va
diu dao ba phia. Cée diu dao ndy cit dong thai hai phia cua riing, cho
nén ede dao cia dhu dao chép lai prophin coa rinh rang. Sau khi cit xong
mot cinh ring, dau dao 10i ra, con phoi (bénh rang gia cong) thue hién
quay phan do dé cft ranh tiép theo.

Tudi ben cia diu dao ba phia cao hon tudi bén cia div dao hai phia
50 + 75%. Phuong phip ti€n dao doc truc duge st dung dé cit thd rang
cia baph ring ¢ gde ¢on chia 16n hon 68° Chitu quay cia ddu dao trang
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vo1 chitu xodn cva rang.
Qui trinh cdt duge thue
hién tir ddu nho cta rang Lo
diu 14n cta cAng. Nhu viy,
lyc cdt £6 xu hudng 4n phai
xudng mit diu dinh vi weén
dd ga.

Trong san xuft hang
loat 16n va hang khéi, cit
tha réng cén cong cac loai
dugc thye hién trén cac may
chuyén ding: 5C262E, 5281
{ch€ tac tai Nga), cic may
6], 666, 606, 608 cua hang
Glison  (M§) vi may
ZFKKS00%x10 cia Dhic, Cac
mdy pdy ¢d dd cing ving
cao va xich déng hoc npin,
do dé cat thd ring trén cic
loai miy ndy cho phép tang

Hinh 12.3. Cic sd dd céit rdng cBn cang
nang suflt gia cong gp 2 = 3 s phung phép tifln dao doc trec; b- phusng phip

bao hinh; ¢- =) dung o cdu bao hinh dop; 1, 3- ol

lan so v8i cic mdy van ning dao; 2, 4- ghdL 5, B, 7, B cdc didm cft cia dap.

théng thudng.

D¢ cho dinh dzo cit tinh khong cham vao day ranh ring, budc cit thd
phai dat chitn sau rénh ring (chiu cao rdng) 1n hon chitu cao 15 thuyst
tua rang mdL lugng sau day:

Modun vong ngoai (mm) <25 2,5-10 >10

Tdng chitw cao rang (mm) 0,10 0,15 0,25

P3&i vdi cic banh ring con cong thuOng va e6n cong Hypoid ¢6 tai
trong 14n thi day rénh rang nén dubdc gia cong bing dao cit tinh. Trong
trudng hop nay cét tho dude thuc hién o chigu séu rinh ting nho hon ciit
tinh.

Phuong phap bao binh duge si dung dé cht ring cua céc banh ring
(banh idn va banh nhé) c6 gdc cdn chia nha hon 68°. Qué 1rioh cit dugc
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thuc hién biing cic diu dao haj phia (hinb 12.3b). Khi quay bao hinh coa
phéi 4 va dau dao 3, cic dao cna diue duc nay ¢4 cic vj tri ndi ti€p nhau
d€ tao ra prophin rang va 4% cong doc theo rang dudi dang cung tron.
Cdl rang thudng duoc thue hign vii qui dao Hc cia gid dao theo mol
phuong (irén hodc dudi). D€ khu khe ha trong xich dng hoc cua méy qui
dao Hc cia gid dao nén dugc thuc hién tir dudi ién 1rén. O cudi chy ey
cit diu dao 1bi ra xa khoi phoi, eo cdu dao chigy cita miy hoat dong dé
thay d6i chitu quay coa gia dao va co ciu phan dd cua may thue hién vidc
phin do binh rang di mot rang. Sav do, diu dao cang vii gid lac dich
chuyén nhanh v& vi ui ban din 9 tiép tuc edt rang tidp theo.

Céc may cit rang kiSu mdi nhy 5C273 (ché tao tai Nga), cic méy 440,
116, 641, 645, 675 cua hing Glison (M¥) vd mdy ZFTKKS00/2V cia Dic
¢t ¢y ¢du bao hinh ddp. Co cfu nay cho php cit ths ring ciia banh ring
nho trong mot lin g4 khi quy dao e coa £14 dao duoc thue hién thco hai
chitu 1én va xudng. Hinh 12.3c 12 rinh rang caz bénh rang nhéd c6 chitu
x04n trii voi dang co hep tiéu chudn. Khi chuyn déng bao hinh tor dudi
1&n trén, nhd téc dd goc chim din ciia banh ring va téc dd goc of dinh
¢ua gid dao, qui trinh ci1 duoc thue hién ti diém 8 dén didm 6§ vai gac
nghiéng cua rang nho hon gis tef tinh to4n trung binh, O cudi chu k¥
chuyén dong bac hinh gia e dac dao chigy quay vh banh ring thuc hién
goC quay bd sung, saw d6 dao nim & &idm 7. Khi qu¥ dao cua gis e dao
dugc thye hién 1l trén xudng dudi qué trinh cit dugc thuc hig¢n tir difm
5 dén diém 7. Banh rang quay nhanh lrong thdi di€m nay tao ra géc
nghiéng cua ring 16n hon gid tri trung binh. B rong khoing md cia cic
dao trén dau dac phai nho hon bé réng cia rinh ring AB 0 diiu trong.
Nho ¢6 e cdu bao hinh dip ma luong du theo chidy daj rang khdng thay
d6i, do dé tudi bén cva dao cd tinh tang va chét lugng gia céng ring
cung tang. Thon gian cia che ki gia cang nhé co cfu bao hinh dip nhd
hon thoi gian cda chu k¥ gia edng théng thuong nha co cdu gid 14c dao
quay nhanh khi chay khong tai.

12.4. CAT TINH RANG BANG PHUONG PHAP: CHEP HINH, BAD HiNH
VA TIEN DAO DQC TRUC

Phuong phap chép hinh duoc st dung d& cit ring cua cic binh ring
lrong san xudt hang loat 16n vi hang khdi. Phai 2 (hinh 12.4a, b) diing yén
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khi gia cong, con diu dao chudy !
thye hién chuyén dgng quay xung
quanh truc cha nd, Nho thay d6i
vi tri hudng kinh coa cic dac ma
sau mil ving quay ranh ring cua
phoi 2 duge cét,

Bén kinh ludi ¢t cua céc dao
ngodi 3 tang din, cdn cla cac dao
trong ¢ piam din. Cac dao diu
tién cach nhaw rit ghn (d4€ cdt)
¢On céc dao hiéu chinh 5 0 sau
cich nhau xa han. Phan 40 banh
tdng di mol réing duge thyc hién
trong thdi gian phin khéng co

daa 6 cia dau dao di qua
ranh rang,

Cit rang bﬁng phuong phiép Hinh 12.4. Cdt ring cén cong bang
chép hinh duge thuc hién rén cic Phiigng phip chép hinh

. . . T dag; 2- ph 3- dao mgodii 4 deo Tong
miy chudt ring chuyén ding 5. ¢ge dao hiku chinh & phin khéng 6 dag
S5C272E, 5281B, 5C261MI cua cia diu dao chubt.

Nga, cic may 609, 610 cua hing

Glison (My¥} va mdy ZRKKS500x10 cia Dic. Cic may nay ¢o do cing viing
cao v xich dong hoc ngén, do dé nang sudt gia cong c6 the ting 3 + 5
I&n so véi cit bing phuong phap bao hinh. B¢ chinh xic gia chdng cla
phucng phép chép hinh ting 10 + 20% so véi phuong phép bao hinh. Tudi
btn cia dao cing ting 1&n 2 + 3 Iin,

Phuong phip bao hink duge dung d€ cit tinh ring trén céc may cit
téng van ning bing cic ¢iu dao hai phfa v mdt phia. Diu dao hai phia
thuong duge ding dé cdi ring cua banh rang 16n dong thoi ci hai phia,
con diu dac mét phia d€ cht rang cia banh ring nho rieng bist tling phia

mét. Chu k¥ (chu trinh) cit rang bing phudng phép bao hinh duge thé
hi€n trén hinh 12.3b.

Trong sén xuft hang loat 16n vd hang khéi cit tinh ring con c6 ba
rdng rang bz 38 mm nén dugc thyuc hién blng diu dao cb s6 dao it duge
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thi€t ke sao cho khi cdt fubn ludn chi ¢6 mot dao tham gia {dau trong
hodic dao ngoai).
Trong trudng hop niy s6 dao K cita diu dao duoc xdc dinh theo cdng
thie:
xd cos g
b
0 diy: d- dutng kinh cua diu dao (mm);

K = (12.1)

B - 86c xoln trung binh coa rang gia cong (do).

Dau dao mi khi cidt chi c6 mét dao tham gia (khi dao an vao ranh
ring) cho phép nang cao dé chinh xic gia cong va gidm dé nham mat
ring) ty nhién, ludi bén cia né gidm 10 + 15% so vdi tudi bén cia diu
dae ¢ s riing nhizu,

Cac may eft ring theo pheong phip bao hinh ¢ hai loai: loai ¢6 truc
dao nghi¢ag vi loai ¢d true dao khong nghiéng,

Cac may SIM23A, SC26R, 5C263, 527B, 5C273 (cua Nga), clc may 440
(106), 116, 613, 614, 641, 645 coa hing Glison (M¥) va céc may
ZFTKK250/1 va ZFTKKSMM¥2 cia Dic c6 true dao nghi¢ng. Cac may nay
co khi nang cong nghé rit rong rdi va cho phép st dung mot sé chang
loai diu dao.

Cic may clit rang SC2801T, 527B, 5C2701, SM27B (cia Nga) va cée
may 116, 641, 645, 650, 655 coa hang Glison (M¥) ducc trang bi co ciun
bac hinh cii ti€n, n6 cdé thé thay ddi 16c do bao hinh caa gia dao trong
khi vin gilr cd dinb 8¢ 40 quay cia phai. Téc do quay cham ciia gid dao
0 fic cdt ban dhu va quay nhanbh 6 hic cudi hoac nguge lai cho phép cét
lupng du o & mol diu rang va cdt luong du nho & diu khac cia ring.
Lueng du ciit tinh rang cén cong cée loai (thuang va Hypoid) dugc chon
nhu sau:

Mdadun vong ngodi (mm)  2-3 35 57 7-10 10-12 12-%6

Lugng du {mm) 05 07 8 1,0 1.2 14

Phuong phép ti€n dao doc truc duoc ding trong sin xudl don chi€e
va hing loat nho trén cic may 641, 645, 650 vi 655 coa hing Glison (My).
Chidu quay cia diu dao teén cic may ndy tring voi chiéu xofn coa rang,
Khi chiGu siu cia ranh rang dat khoing 90%, t6c dd chay dao gidm, con
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tGe do cit téng lén 103 téc do cdt tinh. Sau khi cht xong mot ranb rang,
phoi thye hién quay phan a6 dé ct ranh rang Li€p theo.

12.5. PHUONG PHAP cAT T8 HQP

Phucng phép nay duge dang dé ot rang cla cac banh rang {banh lén
v banh nha) cd modun = 2.5 mm Lrong mot lan g4 (hinh 12.5a). O phoi
3 vac ring duge cit khi dau dao { cing it léc niim & dudi hodc & rén
vim Lic, Phu dao ! an vao phoi th phia dau ton, téc do chay dao 2 glam
d3n voi luang ting cia chidu sau cit. Khi dat tai chiéw séu ranh ring bling
sn dao 2 thi thue hign cét tinh ranh bing phuong phép bao hinh 4 (hinh
12,54, c) khi gia dao quay lén phia trén hodc phia dudi.

5

Hinh 2.8, Phidng phép cft 18 hap
a 5o df cdt b- sd db #n dao va bao hinh; ¢- =d db & dap va bao hinh du
d- &8 da bao hich adp. *+ dSy dae: 2, 4, 5 6 hudng chay das; 3- phdi

Phuong phép cél nay ¢o thé duoc thyc hién trén c4c may SC26B,
sC263, SC280T, 5278, SC27ML, SC270M, SC273 {eun Nga), cic may 641,
645, 650, 655 cua hang (Hlison (M§) va chc may ZFTKK 250/1,
Z FTKKSKY2 cia Dac.

Dé ch€ tao cic bnh rdng ¢ chit luong cao (cap chinh xic 7, 8) cat
rang bling phuong phip td hop dude thye hién voi chu k¥ bao hinh dip.
Sau chay dao 2 (hinh 12.53, ¢) eoa ddu dao Va0 phoi, thyc hién it bao
hinh (chay dao) 4 kbt gid lic dao quay 1én phia trén (hodc xudng dudi}.
O vi tr{ npoai cung (phia trén hodc dudi) cia gia iic dao, chay duc § dugc
thuc hign. Trong trudng, hop nay toc 4o ¢hay dao bao hinh va 1éc do cdt
bing che gid tri khi cit tnh. Khi gid Vc quay xudng phia dudi (hodc 1&n
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phia trén), chay dao cdt tinh 6 cd hai phia ciia rang duoc thue hién. Khi
cdl ring cha banh rang nhd ¢o ghe cdn chia nho hon 259 thi cho k¥ bao
hinh diip nén duoc thuc hién khong ¢ tién dao doc trye, Trong trudng
hop niy, bao hinh thé (hudng chay dao) 4 duge thye hign it diu oho dén
diu 14n cia banh rang, con chay dao cdt tinh 6 dugc thyc hién theo chidu
nguoc lai (hinh 12.5d).

Bing phrong phip 18 hop voi chu ki bao hinh dip ¢6 thé gia cOng
¢dc binh ring trén cdc may ¢t riing 5C268, 3278, SC270I1, SC28011 cua
Nga, cic may 641, 645, 650, 635 coa hing Glison (My) vd miy ZFTKK
S(/2 coa Duc.

12.6. CAT RANG BANG DAU DAD HOP KIM CUNG

Gdin diy, ngiy cang ddi hoi yéu chu cao dédi vdi dd chinh xéc cit rang
con cong thudng va cén cong Hypoid nhiét luyén. Mai rang 1la md
phucog phéip gia cong tinh thod min duoc yéu cau nay vd no duge s
dung rong rdi trong cong nghigp ché tao o 16 va ch€ tao mdy. Tuy nhién,
mai ring con cong dbi hodi chi phi cao do phai ¢6 mdy mai ring chuyén
ding cd dd chinh xic cao.

D& ché tao banh rang cd 4o chinh xdc cdp 6 ngudi ta di dung phuong
phap cdt ring bling diu dac hop kim cing. Cét ring nhiét luyén ¢6 4
cung HRC = 58-62 bing diu dao hop kim cdng |5 qui trinh gia ¢dng tinh.
C6 thé dung cdc loai mdy sau day dé cdt rdng nhidt luyén: SM273,
SC2800 cia Nga va cac may 641, 642, 645, 650, 655, 675 cua hang Glison
(M#). Vi tii trong khi cét tinh rang nhiét luyén nho hon tai trong khi cit
thé ring chua nhiét luyén, cho n2n c6 the dung 46 gi binh thudng.

Pé cil cac banh ring ¢on cong thudng vh cdn cong hypoid nguoi ta
diing cic diu dac hal phia vd mét phia tid¢u chudn ma cic dao cia chang
duoc gdn manh hap kim clng. Céc banh rang cd dudng kinh trong khoang
065 + 2540 mm duoc cit bing dhu dao c6 cac dao gin manh hop kim
cing nhu trén hinh 12.6a.

Cac dau dao duce ché tao vdi duding kinh 640, 800 va 1060 mm.

D&i voi diu dao ¢d dudng kinh 640 mm, sd luong dao 14 8 vd céc
manh hop kim cing ¢6 dang hinh vudng, ¢dn doi v@i cic dau dao o
dudng kinh 800 mm va 1000 mm 30 luong dao 13 12 vi cic mianh hop kim
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cing co dang hinh luc
lang. Nhd ¢é cde chém
mi gdc prophin cia

] ) 3 ol
dao co thé duge digw
chinh trong pham vi
x 3%,
Céac manh hop kim
cing 2 cia dac I duge cl

mai bing da mai kim
L . Hinh 12.s Cit réng cbn cong thudng va odn cong
cunng vour goe trude dm Hypoid bdng cdc diu dao hop WM ciing,
< 30° Gée trude am a- dao coa d¥u dao hop kim cing b- 2o 4% bd ol
) kigng dut o théng 28 hinh hos cda dao A& cf1 ha
cho pheép tang tudi tho ring tude shigt luydn. + dan: 2- manh hep kim eing;
cua dao v giém d(} % rla dao; 4- A cdt; 5 chin ring.

nham b mat (R, =025
+ 0,5 gm}. Céac dao cin duoc mai (mbi mat trude) néu jugng mon & mi
sau cua dao dat téi 0,25 + 0,30 mm.

Luong du ¢dt rdng mdt phia bing ddu dao hop kim clng nim trong
khoing 0,2 + 0,25 mm (hinh 12.6b). V& npuyén tic, diu dao hop kim
ciing chi ¢t prophin rinp ma khong cit day ranh ring, cho nén khi cit
tho rang (khi cing chua nhiét luyén) cdn hot chan ring 5. D& trénh cit
lem chan rang, chi®u cao h (hinh 12.6¢) va ban kinh r cia ria dao J trén
ludi cédt 4 ciin duoc kiém tra cn thin.

VOi toe 4O cit 36 m/phat, qui trinh cat rang duoe thye hién bang hai
bude, mbi budc hot luong du 0,125 mm (Jugng du mét phia). Luang chay
dao bao hinh hdp 1§ nhit (3 ludng chay dao nhd hon lugng chay dao khi
cdl linh 1,5 lAn.

CAt ring con cong thudag va con cong Hypoid nhiét luyén cho phép
gidm sai s budec vong va d6 dao vanh ring sau nhiét fuyén, dbng thoi
giam tiéng oo khi an khép.

12.7. VAT MEP DAU RANG

Trong qué trinh cét rang, trén cic mit diu coa rAng tao ra canh SAcC
va bavia, lam c¢ho chét luong dn khop coa banh rdng gidm, tdng tidng Bn
va giam tudi tho ciia b truyén. Vi viy, khi ch& tao cic binh ring ¢d dd
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chinh xfc cao can phai vit mép
v 1am sach bavia @ cic mat diu
cua ring.

Vit mép dhu rang thuiing
dudc thuc hién trudc khi cit tinh
ring. V& nguyén tac, vit mép
ducce thuc hign O mil diu trong
tit phiz 101 ! cua rang (hinh
12.7a) va ¢ mil diu ngodi t0
phia I6m 2 ¢oa réng.

C6 nhicu phuong phép vat
mép mit ¢du rang. Trong nhitu
teudng hop, vt mép mit dau
ving ¢o thé duge thue hi¢n dong
thii vai cdt thd rang (rén may
© il rang. Do vt mép va cit rang
duge thue hién trong cung mét
lin ga cho mén mép vt trén 141
ca cic rang déu nhau

Hinh 12.70 14 sa do vat mép
dong thai vai cit rang. Dao vat
mép I thue higén chuyén dong
tinh ti€n di lai theo chu ky.
Trong hanh trinh cat, dao 7 vt
mép 2 tit phia 16m cua raag o
mat diu ngodl. DE cho dao vit
mép 2 khong cham vao dbu dao
thi né khong duge cil qui dao
chuyén démg 3 coa cac dao trén
diu dao.

Cac may cét rang tho coa
banh rang nha duce trang bi co
cdu chuyén dung d& vat mép O
mit diu irong va mit du ngoai
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Hinh 12.7. Vit mép mit dBu rdng obn cong

thudng v& ring ofin cong Hypoid

a. panh riing dude vét mex 0, o vat rmdp mat
diu rang trén méy o3t réng va méy bae
ap- phia 15 & mdt diu trong cda ring, 2 phia

Bm & mit odFu ngodl cda ring.

bj- dao wit mép, 2- mép [Gm cua rdng & mit

oy ngodi; 3 cu dag chuyén ddng cua dao
ell- tge trigh; 2 X W dao; 4- b X0, o ML
chinh g4 phéi. 6 bérh réng gia cdng {phdl



cua réng. Sau khi cit tha ring, bénh ring dude vat mép nhd ciu chuyén
dang nay.

Tuy nhidn, vit mép teédn miy chuyén ding ¢é nhiéu vu diém hon.
Hinh 12.7¢ 1a so d6 vét mép mat diu rang trén miy bio van nang. Trén
may nay banh ring gia cong 6 duoc gi nghiénpg mot géc 50 voi tim cia
truc trugi 4. Dao 2 duge dimg dé vit mép & mat dio ngoai, con dao 7 -
¢ mit diu trong. Téc did quay cha truc chinh gi phdi § voi banh rang 6
luong ung voi chuyén ddnp tinh tién cia truc trugt 7. M&i hanh 4rinh kép
cua truc rugt tuong ing voi gée quay modt rang cia banh ring. Dao ?
dugc an xudng mit diu ngodi cia banh
ring nhd 1o xo 4 d¢ lam sach bavia. May

bao nay cd ning suft cao vi duoe ding j‘
trong san xuft hing khdi va hang loat 18n. |

Vau mép cac mit diu rang ¢d thé duoc ?
thuc hién song song trén may vat mép |
chuyén ding bing haj dao phay dang dia
mot din mai (hinh 12.8). Vit mép hai mjt
diu ring duoc thuc hién song song bing 3

cc dao ! va 3 (dao I vat mép mat dBU Wik 128 Sa db vat mép ecde

P ; 3 z:v miAt diu rEng bAng hei das phay
trong, cdn sao 3 v.aI mép m’-:l.lt dau ngc:al}‘. dang dfa mot ddy méi
Trong qué trinh gia cong hai dac I, 3 va 13- cde dan phay
binh ring 2 quay lién tuc, do 46 nang suit 2- bénh réng gia cong.

Cua may ting lén rd rét.

12.8. MAY CAT RANG CON CONG

Maiy cit rang oon cong ¢6 nhitu loai, mdi loai ¢6 cac dic tinh k§ thudt
riéng. Bang 12.1 gi6i thigu mdt s6 loai may cit rang con cong thudng va
cdn cong hypoid.

Bang 12.2 13 céc méy cdt ring cia hing Glison (M.

Ciac may 423 (102) vA 440 (106) la cic méy van ning, con cic méy
khic thuéc nhém méy chuyén ding hodc ban tu ddng. Nhin chung, cic
miy cia M§ ciing nhu cic mdy cita Nga co thé gia cong duoe tit ca céc
logi rang con cong thudng hodc com cong hypoid.

Bang 12.3 la cdc méy cdl ring ¢én cong cia Dijc.
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Bdng 12.1. Pjc tinh k§ thuit clia cac may ciit cén cong thudng va
con cong hypold ciha cdng hoa liem bang Nga

May cét ring

D tioh ky thudt
sTI204 | SC26R | 50283 |sC2y00l| 5A27C4, | 5278, | sMavB | sCova
SAZVCAIT| 5027

Budng kinh Kn nhii 125 3g0 f00 500 500 500 =00 500

wma bdnh rdng gia

edng (mm)

Madun Ion nhit [mm) 25 8 8 ] 2 ¢! 12 2 2

B8 réng vanh rdng idn 20 50 50 a0 ™ &0 B 80
t {mm)

Oudng kinh diu das 20-80 | 60-250 | €0-250 | 100-400 | 150-350 | ¥60-400 | 160-400 | 160-400
frermy

58 véng quay tue T0-550 | 24-225 | 24-225 | 28-200 | 428 | 2160 | ISTF | 2m50

chinh {v/jphat) -

Cang sullt may kW) 3 n4z2 § K8 | 1278 875 ta B2 ik

Kich 1tnde mdy (dai x | 1285 x | 2040 x | 2620 x | 2685 x | 2470 x | 3235 % | 3265 % | 3100 x

13ng (mm]) o945 | 2000 | w00 | w60 1500 T80 | 2|80 | 1900

Knfi tugng méy (kg 800 | 9770 | 9000 | 8750 | 8000 | 15 500 | 95 500 | 13 500
May cdl réng May chult rdng

Dic tinh k§ thudt

4

S5C2B0MT| 5A284 |BC362E} 5E231 | 5B281 EC26MI 50272E | 52816

Budng Hnh KBn nnds a0 600 B0 500 800 320 500 &00
cm banh rdng gia

ofng irmmy)

wadun 1én nhit (mm) % 30 3 10 % B 0 %
BB rdng vanh réng kn 125 235 - a5 100 - ES G
nhdlt |mm)

Dudng dao kinh dlin  {150-500 | 450-000 | @5-250 | 190-315 | 190-460 | 125-250 | 190315 | 190-960
taa {mm)

S8 ving quay iruc 18-135 | 84625 | 26166 | 25-252 | 24232 | 325 F64 | 23-
chinh v ipht) 179
Céng sufit méy w22 | 274 | w72 | 92 145 a22 7 06

Kieh 1hude may {d& ¢ | 3235 x | 4600 x | 2615 % | 2300 x | 3070 x | 2505 » | 2300 x | 3070 x
Sng) [roem) D80 | 3500 1865 850 2580 1850 850 2500

Khéi lugng méy (kg) (15000 (35000 | 7000 | 7000 | 44000 | 8000 | 7 Don [ 14 oD
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Bdng 12.2. Dic tinh ki thust cda cic miy cit ring odn cong thuong
vii oin cong hypoid cia hing Glisdn (M#)

Déc tinh ky thuit 123 (102} | 440 (108)| &13, 614 [  1e 122 &41 645
Puing kinh Kn nhdt cda 17 26 | wre | 457 | 457 | 408 | 7
banh rdng gia céng [mm} .

Mbdun 6 nhdt {mm) 16 64 - 27 27 w7 65
Chitly cao rdng I6n nhi 19 1“3 15 x4 254 254 37
fmmy}

B3 réng rang l0n nhdt fmm) | H a2 445 70 70 &6 "w

Dudng kinh dBu dao jinch) 1135 | 3575 | as9 L8 512 | 2?7512 | SR

86 vang ouay toe chinh - 54-413 00 1745 | w-tis | 30250 | mM

{elpatinit)

Cong sullt may k'w) 1 6 13 5 95 125 21

Kich 1ide may 800 x | 2130 x | 2900 x | 3040 x | 2560 x | 3330 x | 4800 x

(&l % réng) {mm) 670 1560 2310 2360 1080 20 | 30

Khei idng miy (xg) 1463 FOEO | 0826 | SO0 | W 7SO | 12 202 | 24 748
Bic tihh W thust &5 655 675 |B0G, 607 (608, 609 601 Be6

Duding kinh Ion nhdt cia B4s 1270 2540 267 508 267 860

bénh ring gia ¢dng {mm}

Mocun 18n nhdt {rmm}) 235 254 42 0 - L L

Chiu ¢ac rang Wn ohat aye 556 - - a2 5 32

(rm)

BA rang ring Idn ahdt (mm) | 127 204 305 4 76 41 10T

Didng Hinh du dao fnch) 918 12262 | %093 | 59 048 >9 7516

S8 ving quay 1rye chinh 1280 | 580 4906 | A+270 - s7-280 | 20-220
{u/phi)

Cong sufi miy (i) 22 ] 70 g 12 102 20
Kish thude miy 4800 w | 4060 x | BABD x | 2330 % | 8000 x | 2840 x | 2660 »
(d& x rdng| (mrm} aen 241 5780 910 2200 20 azvn
Khdi Wdng midy kgl 24780 | 3 Q0T {408 BQ0 | 1500 [ AQSD 7oig -
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Bdng 12.3. D¢ tinh ki thudt ciia eac mdy cit con cong thyong
vi cin ceng hypoid

Miy cét rang ahuBt
ring

ZFTKK | ZFTKK | ZFTKK | ZFTHK | ZF KK | ZFTKK ZRKK
2S0MK | 250MU | so0s2U | s0002W,| 500 x 500/ | 500 x

Dac toh ky thugy

ZFTKK | 1A 101
500/2v
dng kinh Idn nhst cda 250 250 540 540 500 630 00
bénh rling gia céng fmm)
Modun Idn ahdt (mm) 85 B 16 b 13 13 13
BE rdng réng 1dn nh8t (mm)| a0 40 78 78 71 7 71

Duéng kinh diu dao (mm) | 75712 |885-2288 B24- | B24 | B4 | B24- | 1524
4D64 | 4D84 | 4054 | 4064 | 4064

58 vang gquay true shinh 7H224 | 45180 | 66-280 | 45-224 | 2812 | 3550 | 71224
{v/phut)

Céng sufl mdy (kW) ns L0 s ns nT 215 a3

Kich thude méy (dal x 2850 x | 2650 x | 3385 x | 3365 x | 2800 x | 3365 x | 2800 x
wing| {mm) 1870 1870 50 | 3|50 | 2300 | 3350 2200
Knthi ugng méy (k) 6500 G500 (12000 | 12000 | 0ODO | 20D | © oo

12.9. DAU DAQ CAT RANG CON CONG

Diu dao cfil rling cén cong duge ché tav theo chc loai:

- Loai lién khéi ¢6 duding kinh 20 + 80 mm.

- Loai lap ghép d€ cit tinh ¢6 dudng kinh 100 + 1000 mm.

- Loai lip ghép d¢ cdt tha ¢6 dudng kinh 160 + 500 mm.

Céc gbe prophin cva dac ndm trong khoing 10 + 20° (dao ngoai) v
14 + 36 (dao trong). _

1. Ddu dao lién khéi. Dau dao litn khdi dugc ché tao ¢6 cée dao
Ngoai 1 va dao trong 2, dat so le vii nhau vii cic hedi chl phai va trai
(hinh 12.9a}. Phu dao cé hai Jogi: loai 1- logi cd 5§ dao trung binh va
2- loai cd 56 dao §6n. Vit licu ché tao diu dao {a thép gid 6 do ciing
phan [am vi¢c cda dav HRC = 62-65. Cic dao coa diu dao duoc dénh 568
nhu saw; 0, 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 30, 36, 42. D6 nham
bé mit dao R, < 0,63 mau. Buong kinh 15 coa dhu dao 25,5 mm. Cac
thang s6 cia diu dao Lién khdi duge trinh biy trong bang 12.4,
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Bdng 12.4. Cac thong 56 hink hgc (mm) cia daw dao lizn kb

B4 dag ngodi v Thing a8 cla
fufng kinh Khoang md | dac rong theo loal banh ring gia céng
da"hd"gm ol “'ﬁf dao Chidu ca diu Modun phap l1dn
o 1 2 ngodl 1én nhit cae | nhat cla banh ring
réng hy gha oéng my, [mm)
20 0207 4 - 3 080
25 0.2-0.8 L - 3 100
3z 23210 4 -] 4 125
4 03213 4 a 5 150
0 03218 L} = 8 2n0
G0 o318 4 12 7 225
80 0.32-20 a8 % -] 250

2 Piu dao idp ghép cdt tinh. Dhu dao loal ndy duge ché tao theo ba
loai: hai phia, mot phia vdi cac dao ngoai va mt phia vdi céc dao Lrong
(ludi cdt phai va ludi cdt trai).

Hinh 12.9b la k&t c&u cia diu dao Idp ghép cdt tinh. Dao cit tinh
ngodi ! va dao cét tinh trong 2 duoce ché tao tin thép gid <6 d§ cing HRC
= 56-62. Vj tri huiing kinh coa c4c dao (hay cdc [udi dao) duge diéu chinh
bing chém 4 va vit dicu chinh 3. D4 nhim mit trudc va mat sau cua cic
ludi dao R, = 3,2 my.

Bang 12.5 fa céc thong s& hinh hoe ciia diu dao 18p ghép cdt tinh.

Bdng 12.5. Cac thing sé hinh hec cia dw dao 1dp ghép cit tinh

D Kith Dhu tao hal phia Ly dag mt phia Mdun phép 13n
1 .
danh nghla | Khodng ma Bnidng khh | Dudng kink :ﬁ ';:':' :;‘:
dg coa céc 56 dag pha deo oda dao 56 daw frem)
dao W ngodi trang Min
00 04-26 8 89107 85107 8 40
5 od-28 2 o3 07-133 2 45
B’o 0436 2 74 B3-TE LA S0
200 0640 Lz Azt 75-216 %, 20 &0
250 0652 P14 £1-2858 Z-292 20, 29 8.0
220 10-Ga 20 2B7-M7 204-354 20, 24 00
400 10-80 28 o415 J54-424 28 32 o
500 10-%0.0 32 415-508 425581 25 3z 36 6o
530 2020 32 €04-642 618654 32 200
800 2060 40 7E4-B18 TB3-a3r 40 26,0
Lrli] 32-200 a0 Bs4-020 oro-1A5 40 300
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Hink 12.9. Céc diu dao cdt rang cbn cong
diu dao lien khek b. dhu dao idp ghép cit finh: o~ diu dao Idp ghép cit thé
i dao ngod 2- dao wong 3- vit didu chirh;, 4- chém.

178



3. Diu dao idp ghép cdt the, Diu dao loai nay dugc ¢hé 1go hai phia
vi ba phfa véi cac ludi cdt phai va trai (bing 12.6). O ddu dao hai phia
cdc dao ngodi v trong cit ddng thii cac mdt ring va m¢t phin day ranh
ring. Dau dao ba phia ¢ cac dao npodi 7, céc dao trong 2 va céc dao gidta
3. Céc dao ngoai va trong chi cét céc mat bén cua réng ma khong cit day
rinh rang. Clc dao giia 3 dai hon cic dap ngoai va trong (,2 + 0,25 mm
vi duge dung chi d€ cit ddy ranh ting. $5 dao gila bing nda 56 dao cia
déu dao. Than diu dao hai phia vi ba phia c6 két cAu gidng nhau. Do
nhim b¢ mat trude va san cha cic dao R, = 3,2 um. Cac dao ciaa diu dao
cit the khong c6 kha nang digu chinh nhu cic dao cia diu dao ¢#t tinh.
Vat litu d€ ché 130 cac dao cua diu dao cdt the 13 thép gid cé 46 cling
HRC = £2-65.

Bdng 12.6. Cac thong 56 hinh hoc oia diy dao lap ghép cit tho

[_ Py dac hai phia T8u dan ba phia ,
Dudng kinh "':f'“ phép 160
" &l
danh nghin | Khodng G ancda | o0 ! cda bénh
c&C khodng . 5€ dao rdng gia cing
d, md oda 54 dao npodi vi
ic dao W md cia cac 420 1o glda M, (mm)
¢ o dag W ra

180 0632 15 2632 8 8 50

200 D635 20 2635 X 0 60

250 0546 24 2845 2 © a0

30 10-6,0 32 2580 L % 00

400 10-7,0 36 2570 1 ' 120

500 10-9,0 40 2690 20 20 Bo

12.10. CHE DO CAT

Chg d6 cit khi ché tap banh rang con cong cing duge chon nhu ché
d4 cit khi gia cong banh rang con thing. Ché do ¢4t phai dam bao nang
sudt va chét lugng gia cong theo yéu clu voi tudi ban téi un cna dung cu
cit. C6 hai phudng phép x4c dink ché do cit:

- Xac dinh ch& d6 cdt theo bang.

- X4c dinh ché dd c#t bing phuong phép tinh todn.

L. Xéc dink ché 49 cdt theo bing. Ché d¢ cit trong cic bing 12.7 va
12.8 duge ding cho céic ddu dao tigu chuin. Néu diy dao ¢ sé dao (56
lubi dao) 18n hon hodc nho hon so vdi diu dao tidu chuin thi can phai
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tinh fai thdi gian gia cdng mét réng t, theo cOng thic:

N
L= g (12.2)
0O diy: N- 56 dao cia diu dao ti¢u chuidn;

N,- 56 dao cua diu dao duge su dyng;
t,- thoi gian gia cong mot rang theo bang 12.7 = 12.9.

Bdng 12.7. Thii gian gia ciong mit riing va toc 96 cit khi cit thé ring con
cong thuing va odn cong Hypold bing phuong phip tién dae doc trge va
phudng phip bao hinkh trén cic may cia Nga, M§ va Bic

o Thdi gian gia ofng mdt ring
;"g:;ﬂ;%; Mbdun | Chidu dal rrm—— Téc a8 cht
ciing cla nd {mm) réng (mm) Bélqh rAng | an ua hanp | D81 rAng | mfphiit
Ba « nhe +3
ring nhd w2
\XrT, 3 9 243 272 7.2
HB 150212 35 2z © TTE 201
4 30 13 1881028 26,4 A543
5 34 29 23/258 as4
&5 45 L] A00134,4 396
76 50 [ J45/458 517
as 50 20 4587517 575
454H; 3 Lt n3 17,2183 225
HE 235260 as 22 123 B3/225 258
4 30 L 23/258 20,1 35
5 38 7.2 259)5/345 g4
685 45 197 B45/445 405
75 50 226 45.4.517 B45
85 50 258 58285 | 775
45%H, 2 o w2 2221248 206
HB 265-302 35 2z 137 24/5/296 35
4 30 22,8 3231387 454 2590
5 a8 234 J9/468 7
=) a5 Z7a AEBIG2S ma
75 &0 a2 88 3/80 452 v
85 st 40 Bo/s02" 502°%
GhE chit:

1 1- phudng phép 1#n dao doo wue

*+2- phuang phap bao hinh. TO sd: ding cho of 8 truyén 1t 1= 1- 3: 1, cdin mbu a6 diing cho
i¥ & truyén = 31

+3 = Béanh rang ol cong Hypoid =4—Gia odng trong hai o k.
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Bang 12.8 Thui gian pia cong mot ring v3 tie dj cit khi ciit tinh ring con
cong thuong v4 con cong Hypoid bing phidng phap bao hinhk trém cac may
ciia Nea, M$ va bic

Thii gian gia céag rmdt r .
25 2 s gy | Tt
cong, [ rang
B&nh ring 18 [Banh ring nhd «2
a 9 102 142189
a5 ] 165 65180
4 28 193 1|25
45 an 226 193/228
1BXrT, 5 a8 226 2251254 50-60
HB e0-2t2 55 44 254" 2647264
65 44 a1 254/30.1
7 50 345! 296/345
a5 50 ag4™ 345/442
] S5 ag,3"! 442/403
3 19 72 172420,
35 22 201 201230
A 28 226 296558
45 3 =8 2581258
4EXH, 5 38 258 25.08/301 45-50
HE Z12-269 55 44 ans™ 301301
B5 44 zaa™ 0344
7 50 458" 3450402
as 50 5171 4021458
0 55 g7 517/57.5
a 9 228 2IEI26.4
as 22 226 264130
4 28 245 206/345
45 3 35 3451345
A5%H, 5 38 345 34,5/40,2
HB 269- 302 55 48 4p2™! AD240:2 3542
85 a4 4551 402458
7 50 55" 46,8/55
45 50 gos'! 65/825
0 55 ggr 688702
Crhe chi:

«]- (Fia cOng :l.rung hai chu ky
«2-T0 53 dimg cho 17 =% truyfn ol 101 - 1:2, cén mbo 6 ding cho of 84 wuydn 2 3:0.
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Bdng 12.% Thii gian gia cing mt raing khi ciit ring oim cong cac logi

bang phuong phiap tién dae doc truc vi phudng phip chép hinh

vatiou | Thr gian gia oBng mdt 12ng (gidyu)
gia cbng, Gia cbng Midel miy wlli cée mibdun (mm)
dd cung a5 |6 7|8 o |0 lv]|e
B 2B7E, 606 ;
B|ALT, Cit thé, tign 5C 8
HBR %0 - 22 | dao doc 1nue SRE23, 508,
ok SO0 x 10 s|lelzlelolo|jn|ez|s
Y
Cht fnn | Teese MO 5|7 &9
BXIT, 607
HB foo.a1z | PRUONG phép | —
chép hinh | 55232, 609, s|e|7lale|n|n|2|e
ZRKK 500x10

2. Phuong phdp tinh todn. Hiy tinh s6 dao cba diu dao, s6 vong quay
ciia truc chinh va thai gian gia cong mot cang néu biét: s§ ring cua banh
16n z, = 43, 5& rang cha banh nhd 2, = 14, m, = 6 mm, b = 42 mm,
h = 11,33 mm; 8, = 35° vat lidu banh ring: 18XT°T, HB 160-205, dudng
kinh danh nghia cva diu dao 228 mm (9 inch).

C#t thé ring bing phuong phép tifn dao doc tryc duge thuc hign trén
may cdtL ring 527B.

S6 dao K cia ddu dao cin thigt d€ cit toan bd chitu cao ring gia
cong (mdi dao cdt mét 15p):
h + Ah
——_ (12.3)
a
O day: h- chién cao ring gia cong (mm);
Ah- kiic ha ciin thigt dé phin d¢ phoi (mm);
a- chigu day 16p cdt bing ludi dac cia diu dao hai phia (mm).
Ta cd:
B 11,33 + 1,0
P 0075
S& dao K, can thi€t dé cit mot phia cia rang:

= 164

n 11
K, = L (12.4)
| 60
O diy: n- sd vong quay cia dbu dao (vong/phiit) duge xic dinh 10 (dc dé cdt

V = 45 m/phit
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1000 ¥V 1000. 45
md, 3,14, 228,6
(d,= 2286 |4 dudng kinh danh nghia cia diu dao).

n= = 63 vong/phut

K, - s6 dao ciing phia cia diu dao. DGi voi dau dao hai phia thi s6
dao cing phia co thé chon s dao trong hoac s6 dao ngodi, con ddi vai
diu dao ba phia - chon sa dao giia.

Nhu viy ta co:

63.12
K;, = —— = 12,6
60
Thoi gian gia cdng mOt rang:
K_.E
(. = B — (12.5)

O day: E- hé sé cé ich cua co ciiu chép hinh chay dao, 1 ty 58 cia toan
bé vong quay cda co cdu chép hinh chay dao (360%) v géc quay cia ¢o
cdu chép hinh Ung vdi phin chay dao khi cit (275%). Gdc quay ndy phu
thude vao két cin cla may.

Nhu vay La co:

) 164 360 17 sid

= —— — = It

* T 126" 275 gy

Khi ¢t tinh banh ring nho bang phudng phap bac hinh ta thuc hién

cic phép tinh nhu saw
- Chi#u dai rang cong cia banh nhé doc theo géc xodn cua rang:
L (12.6)
COSy
O day: b- chitu dai rang bénh nho doc theo
duding sinh cua cdn chia;
w- gdc nghiéng coa dutng cit cia .
dao {hinh 12.10). ok

7 b
D6i voi banh rang con cong thudng: 5 =" ¢ yf\:‘ a!
&

: . k3 M —_ T AR a e
géc nghiéng cia dudng cit ciadaoy =g, o770 ¢

cin d6i vii banh rang con cong Hypoid ‘ ‘

oc = 28°. Nhu vAy ta ca: Hinh 12.10. So db cit ciaa dae
Bo ¥ Y whi edt rAng con vong.
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b
K 42

COsp cos§35°

= 51,27 mm

Doan P dugc x4c dinh tir tam gidc vudng ABC (binh 12.10%:
o b _ 1133 113

= = 16,78 m
tgw  1g35°  0,70021 m

Chigu dai quang dudrg cit L duge xéc dinh ti tam gid¢ vudng ODC
(hinh 12.10):

b h 42
L = (—— +——-)silw = (—— PRI )9,5?353 = 387 mm
cosy gy 0.81915 0,70021

$6 dao cin thi€t dé cit tinh prophin ring binh nhd duge x4c dink
theo cong thic sau:

L
Ky = M (12.7)
G déy: M - chidu rong cdt cha dao (chon theo bang 12.10).
Do dé:
8.7
M = ‘6’—25 = 155

Bdng 712.10. Chitu rong cit M (mm) aia mot dao khi ciit tinh rimg cdn cong
thydng va con cong Hypoid bing phuong phép bao binh

Pham vi dng oung cia bénh D8 cdng v&t K8u barh ring
réng
60 - 200 200 - 240
&b nhd o502 0,10-015
e 1A 025030 0.20-0,25
May kéo 6,30-0,35 0,25-0,30

S& vong quay ciia diu dao n’ ¢it tinh d€ gia cong mdt rang trong mot
chu kir

K 153
n=-FE=—315=30
K; 16

O day: K - s§ dao ciia diu dao mat pha d€ cit tinh mét phia ciz ring;

E- hiéu suft cda co ciu chép hinh chay dao (d8i vOi may 116 cia
Mj: E= 3,13).
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Thon gian gia cong mol rang 1, (pidy):
t, = n60 (12.8)
1
() day: n- s vong quay cda diu dao (n = 77 vong/phat khi tée do cft
V = 35 m/phil cia diu dao i dudng kinh 228 mm hojc 9 inch).
Nhu vay, 1a co:

L300
= = 1
: 77 BIEY

12.11. NGHIEN RANG CON CONG

Cac banh ring con cong thudng va ¢6n cong hypoid duge nghien dé
giam do nham b& mat, sia lai sai 56 hinh dang cia rang va diéu chinh lai
vEt 1ié€p xuc khi an khdp. D6 nham mit ring sau khi nghién cd Lhé dat
R,=1+2um.

Nghién ring ¢On cong thudng va cdn cong hypoid duge thuc hién trén
cdc miy nghién chuyén ding (bang 12.11).

Bang 12.1]. Dhe tinoh k¥ thu#t cda cic may nghidn rang com cong

D¥c thh ky thult SOTED EI1722 57256 5724 EN726®3
Budng kink 180 nhd1 cla bénh 5 azn 500 0D BOQ
tdng gia cdng [mm)
tactun 190 nhdl (mm} 25 5 8 ¥ %
86 wong quay trgc chinh [viphot) | 300-2500 1330 1450 420-640 1500
Chng sulit méy (kW) 14 Y] 55 0 6o
Khid lugng may (kg 00 4100 4800 7000 B200

Hinh 12.11 |4 so 46 nghitn rang cdn cong thudng va cdn cong hypoid.

Trén bé mit an khop coa cac rang dugc bl mot lap bot nghién gdm
hat mai 7 va dju 3. Cac hat mai I cdl phoi vyn 4 tif cdc mat ring coa
banh nhé 3 va banh 16n 2 khi ching quay an khdp véi nhau.

K& ciiu cua cac miy nghién réng phai duge thiét k& sao cho v
khoing cach ditu chinh chuin 1y thuyét nhd calip chuyén ding (hinh
12.11b) céc truc ¢hinh cia cac baoh rang chi dong va thy dong trong thoi
gian nghién cd thé ty dong thay déi vi tri tuong quan. Digu nay duoc dam
bao & bt ki diém ndo cua mil rang. Troag chu k¥ gia cong tu ddng trén
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méy nghién ¢6 ba chuyén
dong chinh: chuyén dong
thing ding 6, chuyén dong
nim ngang ¢ va chuyén
dong doc truc 7 (hinh
12.11¢) ma céc thong s6
cia ching duge xidc dinh
bing thuc nghiém hodc khi
kiém tra trén may ki€m tra
bao hinh.

O cic miy nghién rang
cia hing Glison (My)
khong st dung chuyén dong
thing dang 6 (hinh 11.11¢)
ma thay vao d6 la chuyén Hinh 12.41. Nghi®n riing cén cong thudng

dong quay 8 cua banh rang va con cong hypoic
he h el a- 53 db nghiin fang b- so db ga khodng cdch
nha xung quan ll'l_l,l. cud chufim ¢ s6 db chuydn dong khi nghidn;
né. Phuong phép cdt nay d- hén wong truot theo prophin va theo chidu dé
rdng; 1+ hat mai; 2- banh rang lon; 3- diu,
cho phép néng cao nang 4- phol vuy 5 bénh réng nhd; & chuyén déng

fuigay sinh
11 cew oo chia

sudt nghién lén 10 + 20% theo phudng thing ding, 7- chuydn ddng
v Bng chdl lugng bé mat,  O0¢ e ol bam 1A iy 6 chuydn dbng
S ‘ " quay cia banh réng rhd, 9- chuyén déng theo
Hat mai duoc dong ch phudng ngang; 10, 11- rdng gia cbng

thé 12 cacbit silic hodc. oxil

Nhom. Khi nghién xdy ra hién tuong trugt V,, trén rang 10 (hinh 11.11d)
caa banh rang. Hién tuong nay c6 xu hudng nim doc dudng sinh cia con
chia, V,, dugc goi la trugt prophin. D€ dieu chinh V, ciin tang khoang
chch chuén cta binh rang nho lén 0,075 + 0,125 mm, khi d6 vét tidp xic
& banh rang nho dich chuyén vé phia chan rang, O cac banh riing hypoid,
trén mat rang 11 ngoai trugt prophin V, con ¢6 truot doc V, (hinh
12.11d). Vi véy, khi nghién vEL tiép xic dudi téc dung cia truot tdng hop
Vi s€ ¢6 xu hudng ma rong theo chigu cao cia prophin rang.

12.12. MAI RANG CON CONG

Sau khi mai, dd chinh xéic cua bénh rang con cong ¢6 thé dat clp 5.
Céc binh rang con cong (con cong {hubsng va con cong hypoid) duge mai
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trén cic may mai chuyén ding cua Nga vh cha M§ (bang 12.12). So d0

dong cda che may mai rang khic so
truyén dong dung cu, boi vi da mai co toc o quay cao gip 3

sa vai tée 46 quay cua dbu dao chi rang.

Bang 12.12. Pic tinh k¥ thudt coa cac mby mai ring con cong

b dong cha cac may chl ring & xich
0 + 60 lan

h&
r DA tnh k§ thubt ¥ Pige May MY
sg7a | 5a7 7 7 B 27 77
Kich thudc banh rang gia cing .
Midun {mm) 15 | 2510 $25 | 1+) o7 27 %5
ChiBu dai cla dudng smb odn
chia 1n nhat fmm) kni goc xofn:
0 285 | 160 78 . 78
15 350 | 220 - - - -
30 420 | 250 140 285 | 327 381 380
40 - - - 320 - - 4B0
Gée gb ola gid phdi gtag-| 5°- 047 | 5%z- | BeTn | 842~ | 5°42-
pad | w0° ga®y | 7034 7 | 7O
Ty 58 fruyn kil géc gila céc wx1 | 1 | Tat1cEn TatilTo 31| TEE1] 13
iryc bing 90° 101 (cong | dén | dén |cén &1
Awong) any | 1
11, B0
{Hypoid)
Puéng kinh ving chia (4n nhilt \ 1
(mmi (goe gida cée trve 907
w&i ty sff truyidn 101 vd céc
gbe andn (dd)
o §78 | 320 i - - - |
15 700 | 425 . - .
30 sac | 500 2% 10 .
A0 - . - - - -
Ty &6 1ruyBn 2 1 va che gba \
»oin o'k
o 520 | 280 33 | B84 5A4 344
-] 835 | a0 . - - . .
30 750 | 440 1o 520 - 800 ™
40 - - . BOO - 863 290
Ty &6 truy2n 1 v cac goc
xodn (O}
0 ag5 | 230 124 254 294 254
15 510 | 300 - . - .
30 800 | 350 152 405 533 533
an . . 455 - 571 660
B3 rgng In phat cia varh rang ] BS 3 64 02 76 h \
(rrn}
Géc xndn (dO} 080 | 060 080 rag | 060 | 04D | 040
54 réng 400 | 5100 | BAt Ky - o078 | BAt ky | B kY
I | _
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Ti€p bdng 12.12.

My Noge My K
Déc tinh kP thult ¥ N9 v My
5872 | 5BA T 114 " 27 37

GlE phi
whodng céch A 10 m3t chu NOS-G00E0- 30| 3+228 7682 | 0-254 | vz | @F-6E0
trys chinh dén tAm rmay (mm} 4054
Dich chuyén lruc chinh xubng
phia dudi khi khodng cdch gd
t m3M diu inig chinh dén thm
may [mm) bing

125290 25 - -

290-350 55 . - . - -

350-560 7234 5 max 78 max 76 max 14| max 14
Dich chuyén trye ohinh Wn 1rén | 16 75 | max 76 |max 78 max 14| max B0
thih 10 v W trung t&m fmm}
Tha gian gia cfng mde rang - - 16-362 | 1918 | (718 | 1918 | 198
lidy)
Dudag kinh dé rmai {mm) 6% | &85 26 g2 | 5u |s5i3s| 612

=8| 12

Tée dd ot {migidy) 963 [17-372; 2025 |255-385

188




CHUDNG 13

DIEU CHINH MAY CAT RANG

Dudi diy ching 1a sé nghién ciu phuong phiap dicu chinh mot 563 Joai
méay dang duoc s dung rong rai 0 Viét Nam nhu cic may phay lin rang
lru SK324, 5K324A, 5K32A, mby xoc¢ ring 514, mdy cit rang cbn X0in
528C.

13.1. DIEU CHINH MAY PHAY LAN RANG

Chc phin ditu chinh may cha yéu bao gom:

- Dieu chinh zich téc do.

- Bigu chinh xich chay dao.

- Di¢n chinh xich phan d6

- Ditu chinh hdp vi sal

Ngodi ra con cin thuc hién cdc ¢dng vige khdc nhu g phai, dao vi ga
¢l déng miy tu dong.

May phay lan rang 5K32 trén hinh 13,1 dugc didu chinh nhu sau:

1. Digu chinh 36 vong quay cua dao

Xich tdc d¢ tao ra vomg quay cia dac phay ny tir s6 vong quay cia
dong ¢ MI (N=7 kW, n = 1440 vong/phut) qua bé truyén dai 140-320
hop tdc do (cdc tree L 11, TT0, céc bénh rang cOm 29-29, trac IV, cic banh
rang con 29-29, true XXVIL, cac banh ring con 29-29 vii céc banh ring
tru nghiéng 16-64.
29 29 29 16
99296 ¢

O day: iy ty 50 truyén cia hp 16c do. Cong thic tinh i, duoe vi€élL nhu
Rilll:

140 ,
1440, —— 0,985. iy -
320

|

W - 1_%

Trye chinh (truc dao) cd 1h€ ¢o 9 1dc d quay nhy sau:
n, = 50; 63,5; 80; 106 125; 160; 200, 230; 310 ving/phiit.

i (13.1)
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2. Xirh chia 46

Chuytn dong quay clia ban may dugc hinh thanh tir truc 1V qua cic
hanh rang con 27-27, tryc V, chac vi saj, true Vi, ¢ic banh ring tru 58-38,
true VII, cac banh ring thay the e:f: truc VIIL cac banh ring 1hay thé cua

a €
chac chia dd b_d_ trye IX, cic banh cing try 33-33, truc XXXIX, cic banh
it
rang tru 35-35, truc XXXVIIT va bd truyén truc vil - banh vit 1-96.

Dich chuyén tinh toan cia chi (i€l cudi cing cua xich dong hoc khi

cdt ring thing ¢é s6 riing z: s6 vang cua dac ~ 1 vong quay ctia ban may.

2 64 29 20 27 . 58 e M O 33035 1
K 16 29 20 27 VS's8 f b, 4, 33 35 9%
O day: K - s6 diu mdi cha dao phay,
iyg - 1y 58 truyén vi sai. Khi cit banh rang thang: i,y = 1.
Cong thic digu chinh chac chia d§ duoc viét nhu sau:
g, ¢ 24K
2 1= (133)
b, d i e
. .. B 54 . ]
Khi z = 160 cin chon cic banh rang thay doi T =54 = {1, ciin khi
- lﬁﬂth‘E =21
¢ T T2

3. Xich chay dao thing duing cia gid dao

Tt truc 1X qua bo Lruygn truc vit - banh vit 2-26, truc XI11, cic banh
rang iry 40-56, hop chay dao (cic truc XIV, XV va XVI), ci binh rang
truc 43-53, tryc XVII, cac banh ring tru 50-45- 45, truc XX vi bo truyén
truc vil - banh vit 1-24 chuyén dong quay dugc truyén cho truc vit chay
dao ditng XXT cé bude t= 10 mm.

Dich chuyén tinh todn caa chi tiét cudi ciing cta xich ddng hoc:
| vong quay c¢va ban miy = 5, dich chuyén thing ding cua gib dao
(mm/vong).

Phuong trink c&n bing dong hoc cia xich chay dao ditng duge viét

abul sav: 35 33 2 40 43 50 45 1
1. —.=- — ' =L —L10 =5, (134
i 35 33 26 56 'ed 537 45 45 24 o (134)
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O day: i, - ty s truyén cla hop chay dao.

Cong thic ditu chinh hdp chay dao duoe vift nhu saw
Sn
2

May ¢d 9 gia trj chay dao ding: §_ = 0,8 1,0, 1.25; 1,6; 20, 2.5; 3,2
3.0 mm/ving.

4. Xich chay dao fuedng kinh

ey (13.5)

Xich chay dao hudng kinh ciing duoc bAt diu tir truc IX. Tiép thee
d6, chuyén dong quay duoc truyén qua bd Lruyén tryc vit - banh vit 2-26,
truc X1[1, cac banh ring 40-56, hop chay dao (cic trye XIX, XV va XVI),
vdc banh rang 40-55, truc XIX, b truyén truc vit - banh vit mdt diu moi
(hanh vit 36 vAi dai ¢ cia true vil chay dao hudng kinh XXXIV ed bude
L= 14) mm).

Dich chuyén tinh (04dn ca chi tiél cudi cing coua xich ddng hoe:

1 vong guay cuoa bin may - S, chay dao hudng kinh cua ban may (m
mfvang ).

Phuong triah cin bing ddng hoc ciia xich chay dao hudng kinh dugc
vi€t nhu sau:

9 35 33 2 40 . 43 45 40 |

. . e . ; . ) L =5 .
35 3 26 56 o s0 ss 3 0 T ow (139)

Tir phuong trinh niy La ¢& chay dao hudng kinh Sy,

S, = 078 iy (13.7)
May cé 9 gis tri chay dao hudng kinh:
S, = 0,35 0.44; 0,55; 0,7; 0,88 L,1; 1,4; 1,76, 2,2 (13.8)

5. Xtch chay dao tiép tuyén (doc truc) cia dae phay

Chuyén dong chay dao 1idp tuyén dugc bit ddu tir 1rue IX va duge
truyén qua bé truyén truc vit - banh vit 2-26, (ryc XII[I, cie bianh rang
40-56, hop chay dao {cdc truc XIV, XV vi XVI), c4c panh ting 43-53, truc
XVI], céc bAnh rang 50-45-45, truc XX, céc bénh riing 42-35, truc XXIL
cic hanh rang 40-40, tryc XXIH, chc banh cing thay dodi ciia chay dao chéo
a4, ¢

= f— true XXIV, cée banh ring $0-50, trye XXV, cic banh ring 36-36,
2 2z
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truc XXVT, b truybn truc vit - banh vit 2-27, cac banh ring 60-48, truc
XXXIH, cac banh rang 27-27, truc XXXII, céc binh ring 27-27, truc XXXI,
b trugén wuc vit - banh vit 5-48 toi 6ng 1en ¢6 budc t = 12 mm,

Dich chuyén tinh toan cba chi tiét cudi cing coa xich dong hoc:

I vong quay cia bin miy - S chay dao ti€p tuyén cua dao
(mmAvidng).

Phuong trinh cén bing déng hoc cia xich chay dao tiép tuyén duge
viét nhu sau:

96 35 88 2 40 . 43 B0 46 42 40 B O
1 35 33 2656 ' 53 45 45 35 40 b, a

B0 36 2 80 27 27 §

xﬁ%ﬁﬁﬁﬁ43 12=St (139:‘
. , . R o o .
T phuong trinh nay ta cg: b d-_z = 1. Gid tri chay dao ti#p tuysn

: 2

8, = 0,66 i,

May ¢5 % gid tri chay dao G€p tuyén: S, = 0,25; 0,33; 0,40 0,50, 0,66;
0.80; 1,0; 1,32; 1,60.

6. Xich chay dao chéo

Dich chuyén thing ding cia gid dao ¢6 quan hé vii dich chuyén doc
truc cua dao theo xich ding hoc sau day: true wit chay dac ding XXI voi
bude {= 10 mm, bo truyen tryc vit - banh vit 24-1, truc XX, cic banh ring
cOn 42-35, 1rue XXII, cic banh ring 40-40, truc XXIIL, cic binh ring thay

i c

2
d6i ciia chay dao chéo b g, brue XXV, cie banh ring 50-50, truc XXV,
2 3

cdc banh rang 36-36, truc XXVI, b5 truydn truc vit - banh vit 2-27, chc
banh riang 60-48, truc XXXIII, cic banh ring con 27-27, truc XXXII, cac
banh rang 27-27, truc XXXI, bé truyén vit - banh vit 5-48. Trén g0 vai caa
banh rang ¢6 ren vai bude 1=12 mm.

Dich chuyén tinh todn cia chi ti€p cudi ciing coa xich dfng hoc: S,
mm/vong {dich chuyén thing ding cia pid dao) - S_, mmivong (dich
chuyén thang ddng cua dao).

Phucag trinh cdn bang coa xich déng hoc chay dao chéo duac viél
nhu sau:
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W 1 '3 40 b, 4, 50 36 27 48

27 27 b
—_ —= . —. =5 .
X o7 ' o7 " 13 od (13.10)

1
Khi chon §_ = §__— (& ddy: | - chiéu dii phén lam viéc cla dao phay;

B- b& cong vanh rang) 1a cb cong thiic tinh chac chay dao ¢héo nhu sauw:

8 &2 _,1
b, d, B

(13.11)

7. Xtch vi sai

Khi di2u chinh vi sai etia may d€ cit banh ring try ring nghiéng, chuyén
ddnp quay cha truc chinh (truc dac) va ban miy hod hop v6i nhau biing
hai xich tdc dong dong thdi (xich chia dd va xich phu vi sai), Trong trudng

Z
hop nay, trong mot vong quay caa bin mdy dao quay K vong {z - s rang

gia ¢ong; K- s6 ddu méi cia dao phay), cd nghia Id xich duge digu chinh
cha chia dd binh thudng. Xich vi sai s& tao cho dao sé véng quay bd sung,

5
bing :% . ?u (6 day: T- budc xodn coa rdng nghiéng).

Xich phu vi sai cia mdy duoc xic dinh nhu sau: ban miy, bd truyén
true vit - binh it 96-1, truc XXXVIII, cdc banh ring 35-25, truc XXXIX,
cic binh ring 33-33, truc IX, bo truyén truc vit - banh vit 2-26, truc XIII,
cac banh rang 40-56, hop chay dao (c4¢ truc XIV, XV va X¥I), cic banh
rang 43-53, truc XVII, cac banh rdng 50-45-45, tryc XX, cac banh raog

. Ay Ca
42-35, truc XII, cic banh ring thay ddi cua chac vi sai ;7 truc XL, cic

byt dy
banh ring 27-27, truc X, bo truyén truc vit - banh vit 1-36, chac vi sai, truc
V, ¢ic banh ring 27-27, wruc IV, cac banh ring 29-29, true XXVII ,céc
banh rang 29-29. truc XXVII, cac bénh rang 16-64, truc chinh XXIX.
Dich chuyén tioh toan cua chi 1ié1 cudi cing cla xich vi sai: 1 vong
5

z
quay cla ban may » :E?D vOng quay cua dao.

Phucng trinh cin bang dong hoc cia xich vi sai duge viét nhu sau:
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3636 33 2 40 43 50 42 B G 27,
I 3 33 26 56 '« 53 45 35 b, &, 27
1o,z o2 29 18 2 B 1312
“3 V82729 2 8 KT 3.12)

e 43
Boi vi khi ¢t ring tru, luong chay dao doc S, = i ,.2000 o1 .9.53 con
ty 6 truyén cia chac vi sai khi cil ting nghiéng i, = 2, cho nén cdng
thire digu chinh chac vi sai ¢6 dang:
Ay Oy 25 Z
b, d KT

(13.13)

Mz
Néu thay T = g (O ddy: B~ goc xoln ciia ring) ta cd cong thdc
si

[

digu chinh chac vi saj nhu sau:
a, c© _ 7,95775sing,
by d, m.k
Khi cat banh vit bang phuong phip tién dac hudng kinh, ¢dng thic
digu chinh chae vi sai co dang:
Ay €3 2,65258
b, ¢  TK

(13.14)

+ 0,0036 (13.15)

O day: T 13 bude xoin cia ring nghiéng, bling |

sind
Ddu + trong cong thic {13.15) dugc dang cho dao phay xodn phai,
con dau - dugc dong cho dao phay xofn (rai.

Cong thdc digu chinh chac vi sai khi phay theo dudng chéo:
ay €y _ 795775.cos A
b, dy  3m K
O day: 4 - p6c nang cua dudng xoén vit cia dao phay;
i~y s& truyén coa chac chay dao chéo.
T§ s& truyen i, duge xéc dinh theo cong thic:

= 0,0036i, (13.16)

=2 &

s 13.17
TN, G, (13.17)
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8. Xich chay dao nmhanh lheo phuong thdng dibng
Chuyén dong duoc thuc hign tit dong co MII (N=2.8 kW,
n=1440 vong/phit) qua truyén dong xich 25-33, tryc XVII, cac banh rang

tru 50-45-45, true XX, b truyén truc vit - banh vit 1-24 v truc vit cua
chay dao ding XXI1.

(3ia tri cia chay dao nhanh theo phuong thing ddng §, = 50 mm/phit.

43.2. DIEU CHINH MAY XQC RANG

So db dong hoe cla midy XQC rang model 514 {(hinh 13.2) cho phép
thuc hién cic chuyén dong chinh sau déy:

- Chuyén dong chinh tinh ti&n di lai (chuyén dong cat) cia rye chinh
dao xgc.

- Chuyén déng chay dao vOng cua truc chinh dao.

- Chuyén dong guay chia d¢ cha ban may.

- Chuyén dong chay dao hudng kinh cia pid dao.

- Chuyén doéng nhudng dao ra vao coa ban may voi phoi gia cong.

_ Chuyén dong cia co ciu chu ky ty dang cia may.

1. Xich chuyén dong chinh (chuyén dong cidt)

Ti dong co MI (N=2,2 kW, n=1440 vong/phiit) chuyln doéng quay
dugc truyén qua bo truyén dai 100-280 & truc T ciia hop toc dé. Trén
truc T c6 hai khoi banh ring 72,37 vh 29,46,

Tuy thudc vio vi trf cia céc khdi banh ring nay, truc 11 of thé nhan
ducc 4 tdc ¢o quay khac nhau.

() diu trai ca truc 11 ¢ lap dia tay quay ¢6 ranh, trong rénh co dat
tay quay XXI ndi voi thanh truyén XX cd thanh réng an khap voi banh
rang Z=26 lap trén trpe 1L Cing trén truc II1 cd |§p banh ring Z=206
an khop voi thanh réng lp trén dog truc chinh cda dao. Nhu vay, truc
chink cua dao thue hién chuyén dong tink ti€n di lai vOi 56 hanh trinh kép
bang s8 vong quay cia dia 1ay quay va ciia tryc 1L

Dich chuyén tinh todn cua chi (i€t cudi citng, caa xich ddng hoc: 1420
vong/phut cia ddng €0 - Nk (hanh triah kép coa truc chinh daq).
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Phuong trinh cin bing dong boc cia xich chuyén dong chinh duoc
viét nhu sau:

100
1440 . — D985 - iy = Dy (13.18)

O diy: ig- ty s truyén toc do;
0, 5& hinh trinh kép cia truc chinh dao.

Cong thic digu chinh hop téc 4o duce vict ohu saw:

n
iy = ﬁ_ (13.19)

M4y ¢d 4 56 hdnh trinh kép nhu sau: n = 125 178, 253 va 359 hanh
trinh kép trong mét phat.
2. Xich chuyén dong quay (chay dao ving) cda dao

Tir truc I qua cée banh xich 28-28 chuyén dong quay dudc truyén cho
truc V. Ti€p theo d6, qua bd truyén truc vit - banh vit 3-23 chuyén ddng
quay dudc truyen cho truc VI, qua cée bénh rang con 28-42, téi true VIl
cua chac chay dao vong-

Chigu quay cba dao va cia ban miy phy thude vio vi Lri cia khdp ndi
M,. Nhbo céc bénh ting thay déi a, va b, cla chgc chay dac vong, chuyén
dong quay dude truyén cho tryc VIII ma trén dé e6 truc vil chia d mdt
diu méi (1§p teén then truot) in khop voi banh vit z=100. O 13 caa bsah
vit ¢0 18p nia bac din hudng irugt trén nita bac khic duge lap trén truc
chinh dao. Nhut viy, chuyén ddng quay ciia bénh vit dwoc truyén cho truc
chinh dao.

Boi vi hinh trinh kép cia dao xdy ra sau mdi vong quay caa truc II,
cho nén xich déng hoc chuyén ddng quay cua dao phai o6 ty s@ 1ruydn sao
cho n6 dam bao duge sau mdt vong quay cua tryc 1 dao phai thyc hién
duge mor luong chay deo vong S,

Dich chuyén tinh todn cia chu gt cudi cung cia xich déng hoc: 1
vong quay cia tryc II = 5 (mm/hanh trinh kép cua dao).

Phuong trinh cin bing déng hoc ¢l xich chuyén dong chay dao vong
cia dao duge viét nhu sao:

2 2= amzy =8 13.20
2823 @2 b, 100 8TV (1320
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O day: m- médun coa banh réng gia cong hodc cda daso (mm);
z, - 50 rang cua dao xoc;
S, - lugng chay dao vong (mm/hanh trinh kép cda dao).
Céng thnte digu chinh chay dao vong:

a 36o.
2 3665, (13.21)
b, m.zy
Khi si dung dao xoc tiéu chudn ¢6 dudng kinh vonp chia
d = m.z; = 100 mm, cong thic {1321} cé dang:
)
o - 3,668, (13.22)

2

M4y cd 3 clp bénh ring thay dbi cho phép xic dinh 6 gia tri chay dao
vong nhu saw: 5, = 0,17; 0,21; 0,24; 0,30; 0,35; 0, 44. Vi khoang cich truc
cia ¢dc banh ring khong thay ddi nén tng 88 ring cua cic banh tang noi
trén ludm ludn bing 89,

3. Xich chia ddé

Chuyén dong quay chia dd cia ban méy xuft phat tit true VI qua
¢ac bénh ring con 30-30, tryc IX, céc banh rdng con 30-30, truc X, céc

" . a ¢ N
banh rdng thay déi cia chac chia do 54 truc X1 va bd truyén truc vit -
binh vit 1-240. B& hoa hop cac chuyén déng cia dao va cua phoi thi khi
1 1
dao quay moi rang {Z— vOng) phdi cing phai quay mdt ring (— vdng).
d A
Dich chuyén tinh tofn cia chi ti€t cubi cung cita xich déng hoc:
1

1
— wvdng quay cia dao - — vong quay clia bin miy (z 12 s& rang cita
z, z

banh ring gia cong).
Phuang trinh can bang dong hoc cua xich chia da:
I 10 30 30 a ¢ 1 i

—e—— L — == (13.23)
Z, 1 30 30 b d 240 z
Cong thic didu chinh chac chia 46 duoc vi€t ohu sau:
a  c z
S (13.24)
b d z
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4. Xich chay dao hudng kinh

Chay dao hudng kinh cba dao xgc duge thue hign bing dich chuyén
cia gid dao tir truc vit XVIII an khép vii dai 6c (duoe kep chat trén gia
dao) c6 bénh ring con Z = 30. O div phai cia true vit XVIIT o6 1p con
lan P ludn ludn ty vio prophin cia cam K, nhd mdt 16 xo. Chuyén dong
quay tir truc IT qua bo truyén xich 28-28, truc V, cic banh rang thay déi

a ¢
cua chac chay dao hudng kinh —.— dugc truyén tdi tryc XIV; qua cac

b, 4,

banh rang cén 24-48 toi truc XV va hd truyén truc vit - banh vit 1-40, qua
khop ndi M, téi b truyén truc vit = banh vit 2-40, téi 1ruc XVII va cam
chay dao hudng kinh K;. Qua con 1an P (lan theo bé mat cia cam K,)
chuyén ddng duoc truyn cho truc vit XVIII cing 14 cho gid dao mang tryc
¢hinh TV vdi dao xoc.

Dich chuyén tinh todn cha chi ti€t cudi cung cua xich déng hoc: 1
vong quay cia tryc IT + chay dao hudng kink S, (mm/hanh trinh kép).

Phuong trinh cin bing ddng hoc cita xich chay dao hudng kinh:

28 & ¢ 24 1 2
I_EB'.E.E;,E.E.E-H=S

o (13.25)
O day: H - bube nang cia dudng xodn Aximet cia cam (mm).
Cong thiic dieu chinh chac chay dac hudng kinh duoc viét ahu sau;
a, ¢, 1800
b0 m Sw
Mady x¢c 1éing medel 514 ¢o 3 gi4 tri chay dao hudng kinh:
S5 = 0,024; 0,048, 0,096 mm/hanh trinh kép.
5. Xich dich chuyén dao xoc theo phuong hiwdng kinh béng tay

(13.26)

Dich chuyén dao xoc bing tay duge thye hién bing tay quay co dau
vuéng. Sau mbi vong quay cua dhu vudng, dai dc 30 dich chuyén theo truc

15 :
vit XVIII mdi gia iri 1.5 .6 =3 mm (budc ¢cua truc vit t = 6 mm).

Béin méay chay vao va lbi ra duge thue hi¢n sau mdi vong quay cia truc
II, truc nay cing ldc tao ra hanh trinh kép che dao. O diu phai coa truc
nay cong lic tgo ra hanh trinh kép cho dao. O dau phai cia truc [I ¢6 ldp
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cam léch tam K, voi hai con lin {(lan theo b& mat caa cam)rdugc 1ip vdi
thanh néi XVIL Khi cam K, quay, cféic con 1an Hic duge néng Ién hic duoc
ha xubng, con thanh néi XXII l4c lu tay don ching dia 14p trén truc XIIL
Chét ip trén dia shd thanh néi XXIV ddy ban méy lii ra {trvde hanh
trinh chay khong cua dao) v& loi vao (trudc hanh trinh cdt cua dao).

6. Cor cdu thue hign chu ki tw dong

Co ciu nay duoc dung d€ in dao tr dong ta3i chidu sdu ducce xic dinh
icube. Khi dat duge chitu sau cit yeu cBu, chay dao huong kinh bi ding
vi chi con thuc hién chay dao vong. Ngoai ra, sau khi thyc hién s& vong
quay ctia ban may, ca cdu nay diy dz2o ra khoi phoi va dimg may.

Cam K, trong qua trinh cit rang dich chuyén con lan P vé bén phai

(hinh 13.3), con lin nay ducc nGi v4i trye XVIII v gia dao @€ digu chinh
vi tri cha dao.

Hinh 13.3. 56 ob co cu thus hiln chu ky ti dong coa miy xo¢ ring 54

Chuyén dong quay cia cam K; duge thuc hién ti hai co clu: co clu
chay dao huéng kinh va co ciu dém.

Xich déng hoc céa co cdu chgy dao hudng kinh da dugc nghign clu
O trém.
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Pong co ciu duge thyc hign bang quay tay gal P, & bén phai va tay
gat ducc dinh vi bing chél @. Trong thdi gian quay 13y gat P,, mi€ng gat
cua né thong qua thanh ndi T déng khop néi M, (lam cho banh vit 40 an
khop vGi truc XVI), Bong thoi thanh ndi T dich chuyén el chdn Y, c¥
chén nay nang mong coc C, 1am cho p6 khong con an khép voi banh cde
x.

Dhu wréi cia tay gat P, dudi tic dyng cia 16 xo L 38 1§ kén phin toi
cia cam K, (phin 1bi ndy ném O phia sau cua cam K,). Khi quay, cam K,
ddy con lan P cling vdi truc vit XVIII vé bén phai vd nhu viy kéo dao vao
ghn phoi. Trudc khi cit, dao duge dich vao gan phoi bing tay nhd tay
quay 4 (scm hinh 13.2) cho dén khi dao chum vao b& mat phoi. Khi két
thic qué trinh an dao, Gau trdi coa tay gat P, (xem hinh §3.3) truot trép
phin 180 & phia san cua cam K,, com 10 %o L, ning diu phai cia tay gat
P, t&n, do &6 nd duge gial phdng khoi tay gal Pp.

Duéi tic dung cua Id xo Ly tay gal P, dich chuyén vé& bén 1rai va
thanh n&i T nha (ngit) khép ndi M, ra, ddy cu chin Y v& bén trdi, lam
cho méng wéc C ha xudng va &n khdp voi banh coc X. Cam K, lic nay
lam cho true XI quay, trén tryc XTI ¢d 1p truc vit d& quay ban miy Xl
cing vl phai (xem kinh 13.2).

Coing trén trye X1 c6 1ip cam léch tam K, dé tao chuyén dong ldc cho
dai quat e (trén dédi quat ¢ co lap mdng coe C) thong qua thanh ndi XIX
(xem hinh 13.3). Trong trudng hop niy sau m&i hanh trinh kép mdng coc
1iép xic voi mot rang cia banh cdc X. Khi 45 con lin P sé 1an theo phan
tru coa cam K, va nhu vy khong et chay dao hudng kinh.

Tt thai di€m k&L thic in duo di chigu sdu, qui trinh cil con phai
tifp tuc trong mot vong quay ciia ban may cung vdi phdi. Khi quéa trinh
<At k&l thic. con 1an P roi vio ranh cia cam K. Truc vit XVIII cong v
gid dao dudi tac dung cua 10 xo dich chuyén v& beén Lréi, lam cho dao tach
khéi banh rang vira duge gia cong. Ppong thdi ct chan B day cong 1ic KB
vd miy duoc diung lan.

Chuytn d6ng quay nhanh cua ban miy duoc thyc hign 1l dong co MII
(N= 0,5 kW, n = 1440 ving/phiit) qua bo truyén dai 80-180 i true XI
va bd truyén tryc vit - banh vit 1-240 (xem hinh 13.2).
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13.3. DIEU CHINH WAY CAT RANG CON CONG
Miy cit rang model S28C duoc ding dé c4t ring con cong chc loai.

Trén méy nay cd thé gia cang bing phuong phép bao hinh va phuong
phép tién dao doc truc.

Pac tinh k§ thudt cia may nhu sau:
- Dudng kinh vdng chia cta banh ring gia cong l6n nhat (mm): 800

- Modun 16n nhat (mm): 15

- 86 rang cua bénh ring gia cong: 4-100

- Chiau dai coa dudng sinh con chia i9n nhit (mm): 420

. B® rong vanh rang gia cong 160 nhit (mm): 100

- 86 vong quay cia ddu dao trong mdt phiit: 21-300
- Thoi gian gia cong mdt ring (gidy) 135-240

Sa 46 dong cha may (hinb 13.4) gom cic xich ddng hoc c6 kba nang
thuc hign dudc cie chuyén dong chinh sau day:
- Chuyén dong quay cva truc chinh dhu dac (chuyén dong cit).
- Chuyén ding chay dao.
- Chuyén dang hinh trinh chay nhanh.
- Chuyén d¢ong bao hinh va chia dd.
1. Xich chuyén ding chinh
Tir déng co MI (N = 10 kW, n = 3000 vdng/phit) chuyén déng quay
ducc truyen qua cic banh rang tru 16-64 16 tryc cha déng, sau d6 qua cdp
banh rang cén 27-27, chc binh rang thay ddi cua chac tde do % % tdi truc
trung 1am. T truc trung tdm qua cic banh rang tru 40-40 va 19-87 chuyén
déng quay duoce truyén cho tryc dao.
Dich chuy&n tinh toin cia chi ti€t cudi cing coa xich ddng hoe:
3000 vong/phit ¢iia d0ng cd - n vong/phit coa truc dao.
Phuong trinh can bang dong hoc cia xich chuyén ddng chinh duoc
viél nhu sau:
16 27 40 1

a C
0. — . ——— . .
64 27 b d 40

o

7 = n vong/phit (13.27

[ 4
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Cdng thiic dign chinh chac tde do cd dang:

a ¢ n
= — = (13.28)
b d 170
Chitu quay cia du dao cd thé dugc thay ddi bang cich dao chiéu
quay cua dong co tuong dng v6i hudag clt phai hodc trai.
2. Xich chay dao

Chuyén dong chay duo ciing duoe tac thanh b d¢ng co. Qua cac banh
Tng try 16-64, truc chi dong, cic bénh ring thay di cia chac chay dao
a, ©
== d—" (khong thé hién trén hinh vE), cic baah rang try 22-58, khap néi

n

n
ma sAt, cap banh ring cép 20-24, chuyén ddng quay duoc truyen cho khop
ndi banh rang cén dac chiéu 20-40.

Tit banh rang Z = 40 coa khop néi dao chigu, chuyén déng quay dude
truyén cho cac cip hinh ring try 46-69 va 63-70 vh qua b6 truyen truc vil
- hanh vit 2-72 téi tang (rdng chay dao.

Dich chuyén tinh toin cda chi tiél cudi cing cva xich dong hoc: 3000
vong/phat cia dong co -+ n, vong/phit cia tang trOng.

Phuong trinh can bing ddng hoe cia xich chay dav dugc viét nhu sau;

16 a, c, 22 20 20 46 63 2

3000 — . 0 L. =, — . —.—.—, — =n vong/phit (13.29
G b s a0 e ot qp ot (D29
Tang tréng quay mdt vong trong thdi gian L (phut) cit mdt vong va
hinh trinh cit tvong dng voi goc quay 160°.
Vi trong thdi gian cia hanh trinh cft tang trdng thuc hién s vong
quay:

0 10 g/phiil (1330)
n — —. won u e
by, 3600 P
cho nén cong thic diéu chinh chac chay dao ¢6 dang:
i C 13,5
B (13.31)
by Ayt

3. Xich hanh trinh nhanh
¢ hanh trinh nhanh, khép ndi ma sat lim cho bénh rdng Z = 43
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(vhan chuyén dOng quay tit binh rang Z = 45 cua tryc chy dong) #n khap
voi truc cla no,

Dich chuy€n tinh todn cta chi tiét cudi ciing cia xich dong hoc: 3000
vong/phit cua déng co = n, vong/phit cia tang tréng.

Phuong trinh can bing ddng hoc cia xich dong hoc hanh trinh chay
nhanh dude viét nhu san:

16 456 20 20 46 63 2

3ﬂﬂﬂaﬁﬂaﬁ?ﬂﬁ= n, vong /phit {13.32)

Vi wrong thai gian cia banh trinh chay khong (, tang trdng quay di
mat pac 200% con

60 200° (13.33)
n T e S e— sl
Yoy 360°

cho nén:
t, = 6 gidy/l ring

4. Xich chuydn déng bao hinh vii chia 46

Chuyén dong quay cla xich bao hinh - chia d& duoc hink thanb ti
true cia banh rang ¢on Z = 40 cda khdp ndi dao chidu.

Tiép theo do chuyén dong quay duge tich ra xich chuyén déng quay

_cua phdi va xich chuyén dong lic coa gid dao.

Trong xich chuyén ddng quay cua phoi, chuyén déng duge truyén qua
c3p banh ring 1ry 50 -40 (giam t6c do chia 1:1) hodic cic bénh rang 27-108
(gidm, 8¢ 44 chia 1: 5), chc banh rang con 30-24, hai cip banh tang con
26-26 va ¢ic banh ring cén 25-23, cic banh ring thay déi cia chac chia
dd -E:—i {khong thé hign trén hinh v€) va cic banh ring con 29-29 16
true vit mot ddu méi an khdp voi banh vit chia dd Z = 112 cua trye chinh
g4 phoi.

Dijch chuyén tinh todn coa xich do sé la:

4 y
1 véag quay cua tang rdng - 2 vang guay cita tryc chinh g4 phoi (4

ddy: 2z - 3 ring gia cobng; = - 56 ring dugc phan d6).

206



Phuong trinh can bing déng hoc cia xich chia d6 duge vifl nhu sau:
50

"2763 46 30726 26 b, d, 30729 112 =z (13.34)
108

Cong thic diew chinh chac chiz dd khi cdt rang bing phudng phép
bao hinh (giam toc chia do 1: 1).

T = (13.35)

o = (13.36)

O xich chuyén dong lic {haa hinh), chuyén ddng tir truc cia banh
rang ¢On Z = 40 dugc truyén qua banh ring tru Z = 46, banh rang Lrung
gian Z = 69, banh réng Z = 60 vi cap banh rang «on 16-32 t6i banh ring
Z = 16 in khap voi vanh rang dn khép trong khuyét Z = 144/126, vanh
rang &n khép ngodi khuyét 140/210 va nda vanh cing Z = 48/24.

Vanh ngodi cd 56 tang Z = 270 &n khop voi banh raing Z = 23 mi ti
dé chuyén ddng duge truyén qua cip banh rdng tru 30-30 (i = 1) hodc

a, ¢
15-75 (i=3) 16i chc binh ring thay d&i cha chac bao hinh b_od_n {khdng
[l o
thé hi¢n trén hinh vé) vd tiép theo qua cac banh rang cAn 50-42 t6i bo
Lruyén trye vit - banh vit 2-150 eda gia tc dao.

Dich chuyén tinh Lodn cia xich bao hinh néi k&t chuyén dong quay cua
tryuc chinh gd phéi va chuyén déng 1ac cua gid dao: 1 véng quay cia truc

z .
chinh ga phoi » -z: vOng quay caa gid lc (z- sd rang gia cong), 2, - s6 rang

coa hinh vil rén gid 1dc).
Ty 50 truyén cia xich ddng hoc chi cin dam bio trong thoi gian cia
banh trinh edt khi banh ring Z = 16 4n khop véi vimh rang 7 = 240,
Phuong trinh c4n biing déng hoc ciza xich bao hinh duge viét nhu sau:
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(112 29 30 4 by 25 26 26 30 40

1 '20°28°c "8, 25 26 26 24750

30
46 16 16 27 4 6y 50 2
— B L B2 (13.37)
60 32 246 23 b, d, 42 150 =2
75
Khi cdt rang bing phuong phép bao hinh (i=1:1)
a, ¢ 2z

1
b—]d—l = {nhu cfing thie 13.36)

ta cé cong thac disu chinh chac hao hinh:

a, ¢, 3,0z

- {13.38}

b dy 3
Khi c3t ring bing phuong phép tién dao doc tryc (i=1:5);
‘ a, ¢ 10z )

b_ld—l == = (nhit coang thic 13.36)

ta cd cong thic diéu chinh nhy sau
a ¢ 17,52
Jo B 1Y% (13.39)
b, dg 2y
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CHUONG {4

CAC PHUONG PHAP NANG CAC NANG SUAT CAT RANG

Giam pgi4 thanh san phim I3 mot trong nhimg diu kién chu y&u dé
14 san xuft mo rong va 1a mot trong nhing ngudn chi yéu dé tich luy
vdn.

M5Bi mot ngudi cang nhan ¢ anh hudng truc ti€p d€n gid thanh
nguyén cong. Gidm gia thanh nguyén cong ¢6 lien quan truc ti€p d&n vin
42 nang cao ning suflt lao dong. C6 mdt sd phuong phap néng cao ning
sudil cit nhu sau:

1. Giam thdi gian co ban {thdi gian may).

2. Giam thdi gian phu.

1. Ty dong ho& cic may cil rang.

4. Tang khi ning dung nhigu méy.

1a.1. GIAM THOI GIAN €O BAN
Thidi gian co ban khi cdt rang cing nhu cdc dang gia cong khic duge
xic¢ dinh theo cong thic:
L
t, = — (14.1)
n.s
O diy: L- quéng dudng cdt hay chitu dai cat (mm);
n- st vong quay (vong/phit) hay sd hanh trinh kép trong md1 phiit
cda dao;
s- lupng chay dao (mm/vong) hodc mm/hanh trinh kép cia dao.
Thisi gian co ban khi cét rang cé 1hé duge giam bing 3 phudng phap
san day: giam chitu dai cdi; 1ang (8c do cdt; tang luong chay dao.

1. Giam chidu dai cét

Giam chitu dii it 6 thé dat duoc nhd &p dung so d0 cdt nang sudt
cao v dilng dao cdt ring tién ti&n. Vi dy, khi phay lan rdng dang phuong
phép an dao hudng kinh cho phép gidm chitu dai cit tdi 1.3 + 2 in. Sa
dung dao xgc réng ¢é phin trdng (phin khang c6 ring) cho phép loai trd
&n dao tir chu ki gia cong (khong phai in dao vio phoi trude lic cét).
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Glam thoi gian an dao ciing c6 thé dat duge nho gia cong nhigu banh
rang cung lic. Trong truong hop ndy an dao chi cin thuc hién khi cét

banh rang diu tién.

2. Tang toc db cét

Tang téc d¢ cdt la phuong phdp cé hiéu qua nhit dé giam thoi gian
co bin. BE ting tdc db cdt ¢6 thé dp dung cic phuong phip sau day:

- S0 dung dao ¢6 thong s6 hinh hoe
cia ludi cat hop 1y co nghia |a tang gée
trude vir gée sau (cdc gée nay déu phii
l6n hon 0).

- Ché tao dao tu thép gié va hop
kim clng ¢G nang suat cao (16c dd cit
cd thé tang 2 + 4 lin so voi cac dao
thdng thuong).

- Su dung so do cat hop Ij nhu phay
nghich, phay chéo vv...

3. Tang lvong chay dao

De lﬁ'nE luong chay dao cin phai
hoan thién Yo do eidt va két cdu caa dao
(dao phai c6 do cing ving cao) dong
thoi phai ding dung dich tron nguoi
hop 1y khi ¢t ring.

14.2. GIAM THOI GIAN PHU

Thoi gian phu khi cdt rang ¢6 thé
duge giam nhd si dung dO gé kep
nhanh bing khi nén, diu ép hoac
truyén dong phéi hop khi nén - diu ép.
Céc dd ga nay cho phép gidm thoi gian
gé dat va thio kep chi ti€t gia cong.

Hinh 14.1 la d6 gd ding truyén
dong biang dau ép.

Phoi 9 duoc dinh vi trén chi tiél
dém 12 va bac 11, bac 11 duoc ldp trén
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nit. 4, 5 céc chi tift dd dén rat
7- truc chinh ocla méy; B - truc g&
§- phdi 10- vang d&m: 1- bac;
12- chi tift dém; 13, W. céc b 1§



truc ga &, trye g 8 duoc 1dp vao 16 ¢on cua tryc chinh clia méay. Xylanh
thuy luc 2 duoe 1ip ¢ diu dudi cha trye chinh 7 cia may. DE kep chit
phoi cin md van cho du tir ngudn cung ¢dp di vao xylanh [am cho pittong
dich chuyén xudng phia dudi, kéo theo cic don rit 3, 6 va vong dém 16,
Dhu cia céc don it duoe idp vAo cc chi Ut ¢d 4 va 5. Cac bty 1J va
14 c6 the dung giil cho cac chi i€t 4 vA § ¢6 vi iti ¢§ dinh.

bé thio kep chi

v e '_1_"| mrsrﬂ,ﬂjs
ti€t can xoay van i vi P - E o a0
tri $30 clzo d‘ﬁ:u t:h':'l.}r veé L ' HA A T Phii
nguon, lac dé dudi tac A - | .
dung c¢ia 16 xo 1 p 5 z
pilténg cung cac ddn %
nit 3 vi 6 dich chuyén 7

I duoc ndi lang (chi
ti& duge théo kep).
Hinh 14.2 13 d6 gé
ding chit déo dé kep
chit binh rang khi xoc ‘ !
rang. Da g4 duac dinh
vi theo mit tru A coa
truc ga con J, truc gé ———
cc.?n I duge lép‘ vaw 1o Hinh 4.z, D& g& d;'..ng chit déo & dep chdt bénh ring
con cua tryc chinh may kb xoe rAng.

va duoc kep chit bling + Uue g song 26 cac bultng kep phdi 35 céc ohdi
ba buléng ? ddy: 4. bar mdng, 7- céc buking kep db gi

lén phia trén, vong dém = ///’/1 :
~W[owe 1}

Phoi ducc dinh vi trong bac mong 4. Khi v3n ¢dc bulong 2 vi 6, cic
vhét ddy 3 va 5 ép chit déo, lam bién dang bac mong 4 v kep chit phdi.

14.3. TU BONG HOA CAC MAY CAT RANG
Tu d8ng hod cic méy cdt rang dugce thuc hién theo céc hudng sau day:
- Tu déng hod mdt phin ¢ic mdy cit rang.

- Tu dong hod 1oin bd chu ky gia cong chi ti€t trén cbc miy cdt ring
(chuyén phoi t4i may, g4 va kep chit phoi, cdi rang va ki€m tra, thio
banh rang ra khoi may).
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- Thanh 12p h¢ Lhdng ty déng hod gbm ohieu loai may d€ ché tao
hoan chinh banh ring (gia cOng phai, ¢ét rang, ki€m tra banh ring, nhiét
luyén, gia cong tinh sau nhiét luyén}.

Ddi vdi huéng tu dong hod tung phin, thong thudng cb cac dang ty
dang hod nhu sau: ty dong hoa cip phoi, w dong hoi g4 va kep chat
phoi, ty dong hoa cung dng dung cu cit rang, tv dong hod qui trinh thic
phéi, 1y dong hoa qué trinh kiém tra,kich thudc rang vi didu chinh may
theo két qud kiém tra.

Tu déng hod qué trinh cdp phéi cho mdy cit ring duoc thue hién nhod
¢dc co ciu cp phét chuyén ding,

Hinh 14.3 12 mét logi co cfu cdp phoi tw dong dung tay gat quay.

Tay gat 2 quay xung quanh chét 8 nhé xylanh thuy luc 6 (xylanh dbu
¢p). Khi d6 phoi 7 dich chuyén theo qui dao vong cung tir &4 tich phoi téi
téim caa bin may
9. Xylanh thuy lue
6 co thé xoay xung
quanh chat 5. &)
diu cudi cua tay
gal ¢d tay tom J.
Tai vi tri ban dau
cia tay pat, phin
mo pat ctia no
nam d dudi & tich
phdn, cin tay tém
I duoc md ra nhod
chit ty 3 d€ che
phoi tit & tich vo
thé di vio mo gat
cua lay gat mot
cich dé dang, Khi
tay gat ra khai vi
tri han dau, tay 2

tom I t4ch khdi  MWinh 1.3, Go cfv édp phdi ty ding ding tay gat quay
V3 wh ap 1Ay 19m 2 tay pat 3 chét ty, 4- tdm chdin, 58 cic chét

chdt 1§ 3 va ép xoay; 6- aylanh thuy e 7- phsi; 9 bin miy.

chat phdi dé ddy

né dén vi tri gia

1 0 ich bt

U N S B
P
R )
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conp. Khi tay gat quay, t4m chin 4 sé trugt dudi 6 tich phoi d& cho phdi

roi xuéng ting chidc mot. Lic lay gal trd vé vi tri ban dliu, chSt 1y J 1am

xoay tay tom I dé phoi roi vao vi Ui cua lay gat, chufn bi cho lin ¢ap
phai GEp theo.

() cac méiy cit rang nim ngang co su dung <o ciu phoi & vi i €0 tang
quay nhim ndng cac nAng sufl gia cang (hinh 14.4).

Phi duoc
chuyén ti1 & tich
11 may theo mang
chiia phoi 1.

Sau mdi chu
ki gia cOng, tang
gquay 2 cUng vii
phdi 3 quay di
mot poc 60° nhd
truyén dong banh
tang - thanh rang i
5 vh 4. Thanh
ring 4 duoc ldp
cing vdi  can
pittong cua xylanh Hinh 18.4. Co cfu cdp phti 8 af b tang quay

thuy lue vé dich + méng chia phdi 2- 1ang quay. I phéi; 4 thanh rang,
5. banh ring: B Mang din bdrh réng d3 gia cbng

chuyén mot doan
Lwong dng voi 1/6 vong quay ¢ia dia chia dd.

Phéai roi vio 16 cia tang quay pho trong lugng coa ban than né. O vi
urf pia cong trude dao phay. phoi duge dinh vi v kep chat irén tryc ga
thuy luc.

Sau khi phay ring xong, trac ga thuy by duoc rit ra ihai 16 cia bdnh
fing v2 tang quay Xoay di mét goc d€ diy banh rang Ta khai vung pia
cong. Cac bénh rang da ducc gia cong & truot theo mang din 6 vh thing
chifa.

P& tu dong hod cdc may cAt rang ngudi ta con a dung a0 gi ty dOng
hoa (kep chat va thao kep chi 1iét gid cong duoc thue hién nhd co ciu
truyén dong hing «h{ nén hodc dau ¢€p).
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Hién nay di cd nhitmg may pbay lin rang, xoc rang vi chudt rang da
duoc ty dong hod hodn toan. Trong cac may ndy sau khi phoi dugc ga va
kep chat, dao dugc dich chuyén nhanh t3i phoi dé pia cong. Saun khi ct
rang xong, dao dich chuyén nhanh v& vi trf ban dhu, banh rang gia cOng
duge Lty dong théo kep va dua ra Nk

Cac may cit rang ty dong duge trang bi cac co cfu dé bh lugng modn
cia dao bing thay ddi vi tri caa nd, d€ 14t may khi trong & tich hét phoi,
a6 kidm tra kich thuéc rang va dé dieu chinh ch€ 49 ¢at trong pham vi
mot chu ki gia cOHng.

Miic do cao hon cla ty dong hod qué trinh gia cong banh ring la
thimh 1ap day chuyén tu ddng. Vi du, day chuyén ty dong ch€ tao binh
tang irg ¢8 madun m = 2 + 5 mm dutsag kinh ngoai 80 + 230 m, dudng
kinh 16 30 + 160 mm. Phoi binh ring & phoi dap. Day chuyén tu dong
gom R miy: 3 miy tién tu d@ng nhigu dao, mot miy chudt ding tu ddng,
2 méy phay lan rang tu dong, 1 may v& d3u cing tu dong va mgt may ca
ring ty dong. Cic may dugc a6i vOi nbau bling co cdu van chuyén ty
ding. _

& gin mdi miy cb co cfu cip phit phoi dong (g4 phoi trén may
trudc lhe gia cong) vh thao phoi khoi méy khi gia cOng xong).

O} cudi day chuyén co thing chia san pham (bénh réng da duoc pia
cong), Thoi gian gia cong mHt binh rang khoang 1,5 - 2 phiit thay cho 10
- 15 phat khi gia cong bing cic phuong phap théng thuong.

14.4. TANG KHA NANG DUNG NHIEU MAY

Kha ning ding nhitu miy (phuc vu phigu may ciung mot lic) cho
phép tang ty 1& thoi gian co ban trong thdi gian ting chiéc, & § nphia
quan trong d6i voi gia thanh ché tao bédnh rang.

Phuc vy nhigu foai miy cd th& dat duge nho 6 chiic chd 13m viéc hop
ly, bé trf thiét bi ding qui céch, trang bi cho mdy cac cfl chéin dé giam
thai gian didu khién may va thye hién nhigu bién phip t8 chilc - k§ thudt
khéc.
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CHUGNG 15

NHIET LUYEN BANH RANG

15.1, QUI TRINH NHIET LUYEN

Muc dich cia nhigt luyén la dat tinh chdt ca ban cia bénh ring dudi

tAc dung cia nhigt do va tOc 49 lam ngudi.

Dac tinh chung ciia qué trinh nhi¢t luyén binh réng dugc thé hién
trong bang 15.1.

Bidnp I5.1, Dac tinh chong coa qua trinh nhiét luygn baoh ring
N Ch# df rhigt j
S | o ot
Rhigt 48 nung Oy ¥itn 1am nguds
U vi tam 18ng kha nang oét W - 50°C cao Larm ngui diéin Pherit va Peslil
mgudi 10 W | got oda vat By, t3ng | hdn Acy [iheo S00°C wi tdc db
Unh dic com vht iy, | @b 1 rang thal | 200°C/gk cho thép
kh Ung suft du Fa= Fa,C) cacbon va 00°C gid
cha thip hop Kim
Thudng héa | Ting kha ning ¢t 40-50°C cao hdn | Ngodi khdng shi Pherit va Peelit
got cla vil lidu, khd | Ag, {theo dB th
dng suflt du a0 o4f | trang thdi Fe -
hat cda wél i min Fen
hdn
Nhigd luyén | Tao ra finh onét 30-50°C cao hdn | LAm nguli trong Mactereit,
cd i 15 W Acy (theo o thi | rube hodc diu Austenit,
trang thii Fe - Sermantit
FayC}
Ram thép | Gidm Ong sufit du, gid | 150 - 220°C Lim agués 10 10 Martenzit
df clng can trang 1 hodc lam ram
nguli rhanh
Ram tung | Gidm ing suft du, gilf | 300-450°C LAm ngudi W td Troasit
binh dé cong can trong 13 hodc tAm ram
ngudl nhanh
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Tiép bdng 151,

Che oy nhigt

450 - &70°C Larn ngudl ) 10

frong ¥ hodc Bm
NOUA phanh [trong
oy}

Céu troe sau
AN luyen

Cang dung

Ram tao Tao o dén cao,
nhit vdi Gd han bin
¥A Ol han chay Idn
nhirt

Sorbit
ram

Gia wiing On dinh tinh chst vy LAm lanh dén
bing phudng | kich Wwic, ting o8 | nhigt 6 dugi -
Phap 12m lanh | eing va od ching 0o°0

man eda banh réng
nhe chuysn dd;
Austenit duo thanh
Mactens|t

Lam lanh & 1 trong | Martensit

buding 1am lanh o

trénh xuft hign gng
sudt du ben frang
Bi vdi cac banh rang cin phai qua nguyen cong nhiét hod (thim
¢acbon, tham nito) thi cfu trac vat licu (6i uu de e thién digy ki¢n cit
1a hat peclit. D& ¢ duac cu triic val ligu nhu viy khi ding cic [oaj thép
hap kim 20XTHM, 19XrH, 12XH. 30xM v thép 45 cin thuc hicn
Rguyen cong ram voi ché da say: nung phoi dén nhiét do 950°¢C trong thoi
gEn 1,5 + 2 giny, iU & nhigt do 950°C trong théi gian 1 gig, lam ngudi
nhanh wong thai gian 10 phiit (i nhiét 40 620°C, giir & nhiét do 620°C
trong thoi gian 3 gid, [Am ngudi dén 100°C trong 45 phiit,

15.2. NHIET LUYEN PHOI DE CAl THIEN TINH CAT GOT

15.3. NHIET LUYEN BANH RANG

D& dam bao do cing va do bén cia banh rang, chiing phéi duoc nhiét
fuyén bing mot trong cac phuong phap sau day:;

- Toi thé tich vA ram,

- T6i bé mat.

- Nhi¢t hod be mat,

15.3.1. Thi thé tich

Che dg 10i thé tich va ram banh ring doéi véi thép k&t cau duoc ghi
irong bang 15.2. N&u tai the tich céng vOi ram cao goi by 101 cai thién,
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Bing 152, Ché &) i thé tich vi ram banh rang

Thép Mguyan cbng Mhigt di nung °C MBS truing 8 ming HB (MPa)
lam ngudi
40 T 830 - B50 Nude -
Ram 300 - 400 Khing khi 3640 - 4440
. 400 - 450 . 3210 - 4150
" S10 - 550 " 241 - 2884
. 540 - 580 2030 - 2250
. 380 - 840 1920 - 2030
. 640 - 680 " 1700 - 820
50T2 T8 730 - 810 DAL .
Aam 4010 Kndng ki 2020 - 3400
" 500 D&u 2680 - 3020
" 600 . 2170 - 2410
ASAUTCA T 860 - A00 DAu -
Ram a00 - 550 " 2230 - 2480
BEXMIOA Ta 030 - 800 DA -
Rarn 600 - 675 Knbng kbl 2840 - 3210
4512 Th B30 - 850 CHi -
Ram a0 Khiwg knl 3970 - 4440
" 500 Diu ane0 - 3400
600 ' 2550 - 286D
40X T g50 - 870 D -
BBKA Ram 42 Khang khi 3400 - 3470
Ram 540 DAy 2770 - am
" 850 " 270 - 2490
40%H ™ B20 - 870 OB -
ram 550 - 580 * 2550 - 2880
. 45XHM DA O 850 - 88O DAy -
Ram g0 - 420 ¥hong khi 4150 - 4770
. 460 - 530 " 3530 - 4440
" 50 - 600 3210 - 3630
" 800 - 650

2600 - 320

15.3.2. Toi bd mai

Teong nhiing trudng hop khi chi cin tang

d& bén bé mat ma khong

" lam thay ¢&i thanh phin hod hoc cua vét liéu nguti ta ding phuong phap
t6i b mit, Céc phuong phap thudng ding 12 161 b& mat biing ngon lia ga
va 16 bé mit bing dong dign cao tin.

Theo phuong phép ngon lia ga thi b2 mal chi ti€t duoc nung nong
bang hdn hop khi oxy va axetylen 181 nhiét d6 3100°C. Ty 1¢ cia Oxy va
axctylen 1a 1:1.3. '
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Lam ngudi sau khi nung néng duge thuc hién bing phun nudc, emynxi
hodc ngdm trong diu.

Uu diém cia phuong phap 3 b8 mit bing ngoo hia ga Ya don gidn
va tinh van pang cua thidt bi, con nhude diém chinh cia phuong phép 1
rit Xho digu chinh nhiét 46 nung 6i vu. Néu sit dung co c8u di¢u chinh
tu dong nhiét do nung thi phuong phap s& duge st dung réng réi trong
thue t& san xuit.

Thoi gian nung d6i voi cic banh ring c6 modun 2 + 5 mm 13 12 giay,
con dai vdi cac banh
raing c6 modun 6 + 8 .
mm 12 15 gidy. Thoi hugen g
gian giit nhiét d& nung
xhoang 10 giay. Khi
nung, banh rang quay

o
Es

vai 8¢ do6 87 z %% \ wide

vong/phit. 4 / N2 i 107
Phuong phip toi @)

bé mat tién ti€n hon la 2

phuong phap dung WHiens 150, Céc 307 db & Db it bing dbrg dn cao taN

dong dién cao tan. Chi a- nung va w8 dbng thil b- nung vh 18 twltn iy

R g- nung vA 8 fulin oo B0 twe
ti€l gia cong duge dit

trong ho phin cim va cho dong

dién cao tin di qua (10° + 10° Hz)

ohés A6 ma 1rén lap b2 mat cva chi \

Yist cam tng céc dong dién xody A€  yp ’_\ ]
nung n6ng nhanh bé mat chi tiét. \\\
Sau khi nung ndng chi ti€t duge fam oz A

ngud!i bang phun nude hodc emynxi. ;/\ \ " 3
Trong mot s6 trudng hop chi tél s |,

duoc ngam wrong daw, \ @k\ Aco)

*

€6 mi 88 phuong phap 16i be " [T \l:\\..x\\s
mat bing dong dién cao tin phu }P Ay | 8
700
Sau. s oz 04 £ B8 %NC

- Nung vh Lo dong thol toan o .. Thay ddi nhiet 46 mng th uu
bé be mat chi 1igi {cho cic banb  kn 6 b mat bing dng dign cao Kan

4 ; theo lUgng cacbon v e dif nung
C
rang ¢d modun < % mm, céc loai L 2300°C/oy: SCraldy. 5700°C/gity.
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iruc ngdn). Trong trudng hop ndy chi tiét ding yén hosc quay 20 + 30
vong trong thoi gian nung (hinh 15.1a).

- Nung vi 16i tuan ty ting phin cua chi tiét dung cho céc binh ring
o3 madun > & mm vd cac cam (hinh 15.1b).

- Nung vi toi tudin tu - lién tuc v0i dich chuyén cda truc ring cd chiéu
dai 16n (hinh 15.1c).

Thoi gian nung blng dong dién cao tdn phu thudce vaa chigu sau I4p
bé mit cin i v3 thn s ela dong dign (bang 15.3).

Bdng 153. Thiti gian nung khi t6i b& mit bing déng dién cao tan
phy thuge vio thn s& ola dong dién va chiem sén lép b mét cin thi

Chibu siw 16p b mdt cin toi Thii pian nung [gifly) khi tin =8 ola déng dign (Hz)
(mem) 10t a6, o°
20 1 ]
an 3 -]
40 B -+
50 15 30

Do t8c dé nung cao (200 + 600°C) va thoi glan giil ahiét khdng lon
chir nén nhiét 44 nung toi uu cha phucng phap 161 bé matl bang dong dién
cao tan cac hon nhiét ¢ cia phuang phip t6i thang thudng khoang
100 = 150°C (hinh 15.2).

Toi be mit bing domg dién ¢ao thn 1a mot phusng phép tién ti€n, cho
phép tang nang suit gia cong, gidm gid thanh san phim vi tac khd ning
iu dong hod qua trinh san
xudt.

Sau khi t6i b& mat bling
dong dién cao thn, do cing,
d6 chdng mon vi do ben
ti€p xdc cia b mit rang
iang l&én o rét,

Ché d6 toi bé mat bang
dong dién cao tin duge
chon theo bang 15.4. Phin
hé d9 cing theo vi tri caa

ring dupc trinh bady rén yian 1.3, Pran BE K b2 mit i v o5 cdng

hinh 15.3 (cﬂc st lidua dﬁng HRC rda cée banh rang ed mAdom m khic nhau
' a-ma=32k k- -m-=2- 25
cho thép 40X). e -m=25-4%xd-m > 40
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Bdng 15.4. Ché dp toi he mdi bing dong dien a0 tan cho bdnh ring
bang thép 40X

Qe b ola banh réng Didu kidn rung ) 06 cng sau
Budng Kinh B& r3nD Cong sult | Th gian sﬂa i:w.in:gm dghniglmsggg
] I
HR
) | Y Ang | MEAREREN) gown | o (@) N S
¢5 1 15 365 35 K 53
B? L] L= 244 50 A 53
49 ) z225 4132 a5 56
a5 sl 223 532 50 o6 53
1305 15 225 532 120 58 509

Bm‘ chit: NhigY d8 cul nguyen cong ram 14 230°C

Hinh 15.4 la cach bd tri co
¢fu nung cao tan cho céc banh
rang ¢6 mbdun khac nhau
P6&i voi cic banh réng b
modun > 10 mm can phai i
ca prophin va ddy ring (hinh
15.42) con ddi voi cic banh
rang ¢6 modun 6 + 10 mm chi
cin t6i prophin rang (hinh
15.4b) bdsi vi khang thé dua ¢o

Hinh 18.4. 84 o 8 blng déng dign
¢fu nung xudng t4n day rang. cao f3ng céc bénh rang cb mbdun dn.

a- tf prophin va diy rang: 1 - bénh rang
15.3.3. Gla codng b2 mit béng 2. Wp @ 3- eo cfu nung; b- 18 prophin réng.

phuong phip nhigt - hod

Khi gia cong b& mat bang phuong phip nhidt - hod xiy ra sy thay doi
thanh phan hoa hoc coa 16p bé mat cia chi tiét gia cdng

$au khi nhitt - hoa bé mat, phin 16n cic chi ti€t dugc 11 va ram thip
(& nhigi dd thép trong khoang 150 + 220°C). '

Muc dich chinh ciia gia cong bing phuong phip nhi¢t - hod la nang
cao 40 cing v ¢ chdng mon cha 16p be mat, ddng thoi nang caa dd bén
moi vi 4o bén ti€p xiic cia banh rang.

Chc phuong phap nhidt - hod thong dung nhét 12 thdm cdc bon vi
{h&m cacbon-nito. Sit dung céc phudng phap niy cho phep <o khi hod va
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ty dong hoa qué trinh cong nghe, dém bao chit luong sén phidm, don gidn
hoé céc nguyén cong nhidt luyén tiép theo, giam thdi pian gia cong va
dién tich san xudt.

Dic tinh cla cic phuong phép nhigt - hod duge ghi trong bang 15.5.

Bdng 15.5. D tinh cia gia cong bAnh ring bang cic phuong phap ohiét - hod

Thénh phln céa ma Mhidt af N s
Mguy én cdng Cng cung e °C) Thi gian Gl [osd)
Thém cachon Ting pachon Than cd, than dé 850 - 930 | 10 df a6 chidu
bing chil tang | cho b mit vl muti canx] sdu Wp thim (&
cacbon khb fmm
Thém cacbon | Ting cacbon Hn hop khi bong | 930 - 950 | 6-8 o oo chidu
kh trong 1 ding | cho bB mat 1B 0 d&u hod, sy Wp t
benzol, pirctenzol, 1 mm
xAng tng hop
Thém cacbon - | Tang cacbon v& | H8n hop kni cagbon | B20 - BB0 | 4 o8 cb chitu
nitd nitd cho k2 mit wi 2 - 0% amoniac shu 18p thim 05
A
Thidm nitd Tang nitd cho b | Amonisc agD . 56D | 3 ¢é ob chibu
mit di thng 06 géil Idp thém
elng, d& ehing 03 mm
min va db bén
I m

15.4. THIET BI NHIET LUYEN BANH RANG

D4 thye hién cdc nguyén cong nhigt luyén trén day ed thé su dung
ahizu loai thiét bi khic nhau. D¢ 0 va thuong hoa thép khi gia cong cdc
chi i€t nho va trung binh trong san xutl hang loat nho hoac don chiée
ngudi ta sit dung céc 10 dang hop. Toi cdc chi tigt thudc nhém nay cang
duge thuc hién trong céc 10 dang hop, ¢dn ram thip va ram cao duoc thyc
hién (reng cde [ dung co trang bi hé¢ thdng quat thong gid d& dam bao
qué trinh chay déu.

Trong sin xufit hang kh&i dé 4, thudng hod, toi v2 ram thudng ngudi
1a su dung cac 1d co khi hoa va cac ¥ bing Lai. SO dung cic 1o nay cho
phép thuc hién qua trinh co khi hod va tu dong hoé nhim ning cao chit
luong vé giam gia thinh gia thanh gia cong chi ti€1. Toi bé mat bing dong
dién cao tan dugc thuc hign nhé cac may phit dién.

Thém cacbon va thim cachon - nito rong san xudt 1on duoc thuc hién
trong cac |6 téc dong lién tud, cin tham nito duge thue hién trong cac 1o
ding hoac trong céc 16 dang hop.
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LS dang hép van ning d€ th&m cacbon vi thdm cacbon - nito o cic
ddc tinh co bdn sau diy:

- Cang suilt danh nghia (W} 10,8

- Cong suft déng co (kW) i6.6
- Kich thudc 16 (mm):
+ Dai 1000
+ Rong 300
+ Cao 300
- Nhi¢t d¢ (°C) 950
- Dung luong i6n nhit (ke) 200
- Tigu hao nhién li¢u (m/gid):
+ Endoga 15
+ Metan 1,5
+ Amoniac 1

15.5. LAM SACH BANH RANG SAU NHIET LUYEN

Bé mat banh ring sau nhiét luyén co nhigu bui ban vA gi sdt, vi vay
ching phai duoc lam sach trude khi s dung hodc gia cong co thiép theo.
Trude day d€ 1am sach bé mat rang nguoi ta (thudng dimg thit bi phun
cdt nhung hién nay phucng phip nay di cfm khong dudc si dung vi Ij do
suc kho¢ cia con ngudi. Phuong phap lam sach duoc sir dung hién nay 13
phun dung dich cit. Dung djch cét chia 50 % cat {theo khdéi lugng) vi
50 % nudc (theo khdi luong). Ding mot may bom dé bom dung dich niy
di qua 6ng dén cia may nén khi c6 Ap suit 0,4 + 0,5 MPa t&i b2 ma gia
cong. Khi va dip vio bé mit gia cong, dung dich lam sach b& mat rdi chay
vao mdt thing rigng d€ o6 thé dung lai. Thay cho cét, ¢6 th& ding hat
thép d€ [am sach chi ti€t, B2 mat duge 13m sach bling dung dich hat thép
€8 d¢ cing cao hon so vdi trude khi lam sach.

Ghi chui: Néu b¢ milt banh ring trudc khi ahiét luyén co dinh dau thi
né¢ phai dugc 1am sach biing nude ndng (80 + 90°C) ¢6 pha thém 10 %
dung dich axit.
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15.8. KIEM TRA CHAT LUDNG cUA BANH RANG SAU NHIET LUYEN

Khi ki€m tra ¢fu tric t& vi cin phai luu y ring ciu tric cia l6p bé
mat sau nhigt luyén phai oS thinh phin chid y€u 13 maciensit vd ausienit
du. Trong trudng hop ndy 6 b mit thdm cacbon cho phép khang qua
25% lugng austenit du. O 16p bt mat thim cacbon - nito, luong avstenit
du ¢d the dat toi 50%.

Kinh nghiém thyc t€ cho thiy hong austenit du o 15p bé mat thdm
cachon - nito {50%) ¢ho phép nang cao dd bén cia banh ring dac bict 12
cic banh rang & ciu sau cua Oitd.

O phin I6i cia rang thim cacbon vi thidm cacbon - nitg, cau tric vat
liéu phai bao gém beinit hodc maclensit it cacbon. Trong ciu tric cua 16i
khong cho phép ¢é pherit.

Be m3t sau khi t&i thudng duoc kiém tra dd cing HRC.

Trong bang 15.6 trinh biy cic phuang phip kiém tra cac thong s6 chu
y&u cia banh ring sau nhiét luyén.

Bing f5.6. Cac phudag phap kiém tfra binh ring saum nhidt huyén

Théng & kidm tra Fhudng phip kim tra
Chigu ddy 1p b8 mat sau chidt luydn Do di cing 4l ngod vaa trong
D& cung bé Mt sau 185 va ram Ding may do d8 cing Pokvel (HAC &= 59 -
€3)

Gy wGe o8 vi cia Idp b mdt sau phidt luyén | Ddng kanh hiém vl Kim udog hos

Bifn dang ¢om bénh tAng sau nhidt luydn Miy do chuyda ding

223



CHUONG 186

KIEM TRA BANH RANG

16.1. KHAI NIEM CHUNG

Kiém tra - mOt phén quan trong cda qua trinh sin xuft banh rang.
Ngoai kiém tra nguyén cong (ki€m tra chi ti€t sau méi npuyén cong tai vi
trf 1Am viec) trong qui trinh cdn dugc tién hinh kiém tra nhigu 1héng 58
diic bigt.

Trinh tu cic nguyén céng ki€m tra trong qui trinh ché tao banh ring
duoc tién hanh nhu sauw:

1. Kiém tra do cing cia phdi sao khi u.

2. Kiém tea kich thuéc cda phoi sau khi gia cong (ho.

3. Kiém tra kich thudc cva ring sau khi cit.

4. Kiém tra d0 cing sau phiét luyén (thudng hod) néu nguyén cong
nay co trong qui trinh.

s. Kiém tra kich thudc sau cic nguyén comg tinh trudc khi tham
cacbon.

6. Ki€m tra chit luong cua 16p phi b& mit n&u nguyén cong ady cd
trong qui trinh.

7. Kifm tra kich thudc sav khi thdm cacbon.

3. Kidm tra kich ihudc sau chc nguyén cdng tinh trude khi (o1

9. Kidm tra kich thudc sau khi 10i (hodc thim nito).

10, Ki€m tra bénh réng !2n cudi.

Trong tft ca chc 1hong sé cia banh rang cn kiém tra trén day thi céc
thong s6 cia vanh rang (sau khi cdt ring) 1 quan trong nhat.

A. Dé chinh xdc dong hoc

Do chinh xéc dong hoc dugc kiém tra khi banh rang c6 y&u cau
truy2n dong chinh x4c nhu cic banh ring trong may do, miy gia cdng
chinh xic vi d3u phan do.

Do chinh xéc dong hoc bao gdm céc chi ti€u sau day:
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- Sai 58 déng hoc.

- Sai 56 tich luy budc vong.

- B dao vdng chia.

- Sai léch chigu dai khoang phép tuyén chung.

- Sai 1&ch khoang cich t&m khi bénh r3ng quay mgt vong.
B. BS dn dinh khi ldm vidc

D6 6n dinh khi 1&m viéc dugc kiém tra khi bénh rang lam viée v6i tdc
dd cao vd nd baa gdm cic chi titu sau diy:

- Sai 50 chu ki

- Sai 88 bude co sd.

- Sai 58 buic vong.

- Sai 56 prophin.

- Sai léch khoang cich tdm khi banh ring quay moi rang.

C. Db chinh xdc tigp xic

P& chinh xic t&p xic dugce kiém tra khi bénh rang lam viéc véi tai
trong l6n. N6 bao gdm céc chi tiéu sau day:

- Dién tich ti€p xic.

- Sa1 léch phuong cua ring.

D. Khe her mdt bén

Khe ho m3t bén duoc ki€m tra khi banh ring lam vigc ca hai chitu.

Nhu vy, cé rit nhidu chi tidu ciia bénh rang can phéi ki€ém tra. Dudi
day ta nghién ciiuv mét s6 phuong phép kiém tra céc chi tizu co ban cia
banh réng,

16.2. KIEM TRA CAC CHi TIEU CUA D) CHINH XAC DONG HOC

16.2.1. Klém tra sai sd dong hoc
Sai s6 dang hoc cua b4nh ring duge xic dinh bing cich so sénh cac
26c quay cua banh ring miu va banh rang ki€ém tra (binh 16.1).

Nguyén 1y ki€ém tra nhu sau: banh ring miu 4 va banh rang can kiém
tra 6 duoc Mp trén cac truc I va 5, céc banh rang nay cung quay xung
guanh m&t truc khi ching &n khdp mot phia voi banh rang trung gian 2.
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Truc 7, truc 3 va truc 5 dugc ga

14 5
song song voi nhau. Truc I quay R
duoc nhd mot dong co dign va khi
banh ring 2 quay, nd lam cho cic 7 B
gée quay cda cic binb ring 4, 6 i ~
va chc truc 3, 5 ¢ cac gid tri khac 27 / 1

nhau. Céc gid tri ndy duce ghi lai
Hinh 14.%. 50 8 kifm ta sai s8 déng hoc

nho dattric {senso) cam ¥ng v& |y dp béch Ang trung giam 2- bich
duoc chuyén thanh céc tin higu ring trurg gian 3 Wus lép banh réng méu;

. s o oLa s 4- binh riing mie 5- tree Hp banh ring
di¢n dé ghi thanh d6 thi. kifm tre; 6 bénh rang cln kim tra

16.2.2. Kiém tra sai s3 tich lu§ budc vong

Sai s6 tich luy budc vong la sai s6 160 nhét v& sy phén b cua Hei
prophin ring ciing phia Lrén mét vong tron cua banh ring. Sai so tich lu§
budc vang duge xéc dinh bing cc dung cy do chuyén dung, Hinh 16.2 14
so db kiém tra don gidn nhit.

May do gdm mot dia chia 3 vA chét dinh vi 2. Binh ring kiém tra J
duoc 1ip chng trén truc coa dia o
chia 3. Mo do 4 ty vao diu 46 5

cha dang hd so. O vi tri nhy trén

sa dd, ta digu chinh cho kim dong 4 $

hd cé chi sd 0. Sau d6 it chét D

dinh vi 2 ra, dung tay quay dia

— >~
chia ;’v:‘: binh rang I di mdt gée ’aff/"f‘r \.\.\.\\ . %
Tii e

y = — (z 1a s6 réng), lic d6 mo
Z

do 4 ty vao prophin cia ring bén WY

canh. Lam nhu vay d8i voi tdt ca \\\
cic rang, ta sé cd nhitu gis ui khac .
nhau cva ddng hod so.

Sai s6 tich lu§ budc vong la

hiéu dai s8 cOa hai gid tri 160 0 40 ) s @b lim e sai sé ton by

nh#1 va nhd nhéat cia chi 8 dong budc wong

1S 1- brh réng cBn kifm tra; 2- chit dinh vi
- 3. dla chia 4 md do; 5 ding hb s0,
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16.2.3. Kiéim tra dd dido vang chia

Hinh 16.3 12 50 do kiém tra
dd diao vdng chia. Bau do 2
thudng ¢o dang hinh c¢on, nd
dugc lbn luot ddt vao céac ranh
cia ring trén bdph rang 7 va
ludn ludn ti€p xic vi mat ring
nhé 10 xo 4 dat & ddu cin. Do
dao vong chia 13 hi¢w dai <& cua Hinh 1m0, So b Kém tra db dio vong chia
hai gid trj 1on ohdl va nho nhdt " o T g 2 b do 3 g
¢ta chi sé dong ho.

16.2.4. Kifm tra sai 16ch khoang phdp tuyén chung

Chitu dai khodng phap tuyén
chung L la khodng cich gitta hai
difm a-b trén hai mit prophin
khac nhau cia cie ring (hink
16.4).

Khi do sai 18ch khoang phip
tuyén chung thi dong hd so ducc
chinh v& 0 d6i véi nhém rang din
tien. Sau khi do cho nhiéu nhom

rang ta chon chi 86 cao nhat cua
dong hd, d6 chinh 13 sai léch
khodng phép tuyén chung AL.

. , . Winh 18.4. Kidm tra =a l3ch khodng
Sai léch khoanp phap tuyén ohép tuyn chung

chung cho phép dénh pia sai s¢
dong hoc cuia binh rang.

16.2.5. Kliém tra 18ng hop &n khop hai bén

Phuong phép kiém tra téng hop in khép hai bén phan énh céc sai s8
theo phuong hudng kinh khi banh ring guay mét vong hodc quay mot
réng nhu: sal s& prophin, d6 dic vanh ring, sai 50 be diy coa ring v.v...
Trong san xuél 16n, d6 1& phucng phép kiém tra khong th& thifu dugk.
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Hinh 16.5 1a so db nguyén Iy cla phuong phap ki€m tra tdng hop an
khdp hai bén.

Hinh 16.B. S¢ & kim tra téng hop &n khép hai bén
- binh ring cfn killm ra; 2- kAnh rEng miu 8, 4- cdo ban trugt;
5 tay quay. 5 K xo; 7- divg hB s0; B od cHu v B thi - df.

Banh rang can kiém tra 7 va banh rang miu 2 duoc [dp trén hai ban
truot 3 va 4. Ban truot 3 co thé di truot trén d€ ¢ nhd tay quay 5, con
hin truot 4 ludn tuon bi 16 xo 6 ép dé binh rang 2 an khdp vdi bénh ring 1.

Trong qué trinh an khdp, n&u banh ring cln kiém tra 7 c6 sai sd, ban
trugt 4 s& dich chuyén theo phuong hudng kinh. Luong dich chuyén 46
ditoc chi thi trén ddng hd so 7 holdc dugc ghi thanh d& thi nhd co cdu 8.
Trong qué trinh ki€m tra, ban truot 3 ¢8 dinh, né chi dugc di chuyén khi
can thay d6i khoang cach tam gitia hai truc gi (nho tay quay 5) d€ ki€m
tra cic banh ting ¢ kich thudc khic nhau. Két qua kiém tra theo phuong
phap nay cho phép ta danh gid céc chi tiéu sau diy:

- Dao déng khoang cich tim khi quay mdt vong ding d€ danh gia 4o
chinh xdc ddng hoc. )

- Dac ddng khoang cich tam khi quay mat rang dimg dé danh gid &6
&n dinh khi [Am viéc do sai 56 budc co 54, sai sd prophin gy ra.

16.3. KIEM TRA CAC CHI TiIEU CUA PO ON DINH KHI LAM VIEC

18.3.1. Kifm tra sal s8 bwrée co sd

Budc co 50 t, la khoang céch gida hai ti€p tuyén song song cua hai
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prophin ring cing phia
¢anh  nhau  (hinh
16.6a). Bubc co s ¢
duoc do bing thigt bi
do budc (hinh 16.6b).
Thiét bi do budc co
sO gom than 2, hai diu
do 7, 8, dong hod s0 !/
va mot s chi tigt khac,
Khi do, hai d8u do 7 va
8 ty vio hai prophin
cing phia coa hai rang
k& nhau. Vit di¢u chinh
I c6 the dung dich

chuyén diu do 7 dén vi ¢

tri yéu chu, DéE gifa - 0 _\

cho thigt bi & vi i yéu 7
ciu chn ¢6 dbu tj 6, vi 5 D

tri cda diu ty nay duge &)

diéu chinh nhé vit 4 va Hinn 18.8. SO dd Kkifm ta bufo o sé (a)
dai 6 5. Trude khi do, | ac:az.m:;r: 't U:Eumgm’nh; a- vl
thi€t bi ducc ditu 5 dei & 6 ddu 1y 7, 8- cdo <hu do.

chinh d€ ¢6 khoanp
cich giita hai diu do 7 va 8 blng t,, (I§ thuy&t) nho cac miéng can.

Bé xic dinh sai lech budc co sd At, chn do tat ca cdc bude t (56 budc

can do bing % z 12 56 ring cua binh ring) roi ldy hicu dai s6 cua gid tr

toman DOAC toyn VA 1, (1§ thuy€l). DS chinh 12 sai 56 budc co s6 At
16.3.2. Ki¥m tra sal 88 buéc véng

Hinh 16.7 1a 50 d5 ki€m tra sai s8 budc vong.

Dung cu kiém tra budc vong (hinh 16.7a) ¢6 hai ddu do / vi 2 ty lén
hai prophin cing phia cia hai rang k& nhau gin dudng kinh chia. Bdng
hd so chi cc gig tri khac nhau khi ta ki€m tra cAc budc khic nhau. Sai
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50 budc vong 1a
hi¢u gid tri cua
hai bude n2o do
trén mot dudng
trdén cia binh
ring. Trudng
phin bd cia saj
$8 budc vong la
hiéu coa  haj
bude [dn nhat va
nhé  nhdt  khi
ki€m tra t4t ca
cic budc vong
cda binh ring.

£}

Hinh 18.7, 50 db kibm tra budc ving
8- g oy do budc vang b- s ob kiBm fra; 1 2. hai oy do,

16.3.3. Kim tra sai a6 prophin cda rang

Sai 58 prophin cia ring duoc kiém tra bing mdy do chuyen diing

(hinh 16.8).

Ry
)

@)

Hinh 18.5. S0 ob kifm tra cal 46 prophin cim réing
& kidm tta blng m&y: b- kWm tra bing dudng: 1 thude: 2- Banh rAng
3 dia; 4- b do; 5 ding D so: B dlo 15

Banh ring ki€m tra 2 duoc lip cing trén dia 3 (dia 3 ¢6 dudng kinh
bing duding kinh co sd cia bénk tang 2). Thude ! ti€p xic véi dia § va
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dau do 4 ti€p xtc vdi prophin rang. Khi ta quay binh ring 2, n&u prophin
ring ¢ sai 56 thi dhiu do 4 c¢6 dhu t} 6 1§ vio dhu do cua ddng ho 5 sé
lam cho kim déng ho dich chuydn. Néu prophin réng khong c6 sai 88, kim
dong hd khong di chuyén.

Ngodi miy do prophin chuyén ding, trong thue t€ ngudi ta con ding
céc dudng dé xic dinh sai s prophin (hinh 16.8b).

18.4. KIEM TRA CAC CHi TIEU CUA DO CHINH XAC TIEP XUC

168.4.1. Kiém tra aai 88 phuong cua rdng

Néu o banh ring tru ring thing phuong cia ring khong tring voi
phuong cia tm I8 thi in khop sé khong diéng (an khdp khong theo toan
bo chiéu dai cia riing) va ring s& mon khong déu theo chicu dai. Vi vay,
phéi ki€m tra d¢ chinh xic cua bé mat rang theo vét tiép xic rong bo
truyen &n khép. Ddi vai binh ring tru rang thing, dd chinh xéc nay duoc
dic trung blng dO song song cla cic dudng sinh mit ring va mat chuféin.
P¢ kiém tra, bénh ring dugc chdng tim hai du, O rioh rang duge dit
mot con Yin cé chidu dii 16n hon chigu dai cia rang va dung dong ho so
dich chuyén theo chigu dai cua duding sinh con lan, 49 léch cua kim ddng
h chinh 14 dd khéng song song gifia dudng sinh coa prophin ring va tam
16 cua banh ring. B4 chinh 13 sai s6 phuong caa rang.

O banh rang nghiéng #n khop
ngoai, sai sO phuong cia ring duoc
ki€m tra biing thudc do chuyén dong
(hinh 16.9).

Biu do ti€p xic vdi hai prophin
caa rénh ring va dich chuyén doc
theo ring nho gia dd 2. Trén gia dd
2 ¢6 Wp thanh ndi 3 va ddng ho so
4. Néu phuong cda rang c6 sai sd thi
kim dong hé sé dao dong. DO md  Hinh 18.9. Kifm ire phuong cla ring
1n nht cia kim dong hd chih 12« O 9% 2 94 d& 3 thaw oG
sai 56 phuong cda ring.

Sai 50 phuong cda ring nghiéng cing o6 thé dugc ki€m tra bing budc
do chuyén dung ki€u khéc (hinh 16.10).
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Khi ki€m tra, diu do 3 t} vao
prophin cita ring cling voi dbng hd
so 2 1p wén 4 gi 4 dich chuyén,
com banh ring ! quay déng bo dé
130 ra qui dao theo dudng xoén cua
ring. D& mo 18n nhit coa kim dong
h& chinh 14 sai s6 phuong cia rang.

15.4.2. Kidm tra vét tiép xdc Minh 18.10. S db nguyén I} kifm tra
phudng cim réng
VEL ti€p xic dugc kiém tra bing * Panh rang cin kidm wa; 2- ding hb so;

. 3 diu do; 4 df gi dbng hd
cich bdi 1&n be mat ring mot 13p & e
son rdf cho hai banh rang quay an khdp véi nhau (c6 thé mdt banh ring

edn ki€m tra vd mot banh ring miu), sau 46 ding méy va xic dinh vi tri
vk dién tich coa vét 1iép e,

16.5. KIEM TRA KHE HQO MAT BEN

16.5.1. Kiém tra sai s§ cua bién dang khdl xudt

Ki¢m tra sai sé cia bien dang khdi xuit cila bénh rang tru duge kiém
tra duge thyc hién bang thude do ring chuyén ding (hinh 16.11).

Hinh 1811, 8¢ o8 1am vide cla thudc do ring [a) vA thwic do ring (B)
a: 1 3 obu do; 2- diag hd 2o 10- KhMl ¥ T+ con ln,
b + thér; 2, 5 oi chiim 3- dbng hd 20 4 Sng kep: & tay quay; 7- tng Wit
8, 9- diu de.
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Cic diu do § va 3 (hinh 16.11a) cO dang khéi V voi goc bhing hai géc
an khop. Chuin dé do 13 vong tron dinh cua binh rang cin kiém tra.
Trudc khi kiém ira, thudc do duge ditu chinh theo con tin 11 (cd duiing
kinh xéc dinh) dé kim dong KA chi 56 0. Sau d6, trong qud trinh kiém tra
theo dong hod so xéc dinh sai <6 cia bien dang khoi sufit cia bénh rang,

Thudc do ring (hinh 16.11b} gom than [, & phén gita cha nd ga ong
kep 4 4€ kep ddog 1 50 3 c6 dhu do dai nAm gilia hai dhu do 8 va 9 cia
thube do. Hai diu do 8 va 9 ¢6 thé dich chuyén vio - ra duoc nhd truc
vit 7 (¢6 mot phin ren phai va mot phan ren tréi) khi ta quay tay quay 0.
Vi tri ctia cac dBu do 8 va 9 duge cf dinh bling che ot chin 2 vd 5.

Diéu chinh cac diu do 8 va ¢ duoc thuc hign theo con lan 11 ga trén
khéi V s6 70 (hinh 16.11a).

18.5.2. Kiém tra sai sb cla chidu day ring

Chitu diy rang cua bénh rang try dugc kiém tra bing thudc do ring
chuyén ding hoic blng thudc <ap. Ngoai ra, ¢4 \hé ding thude do rang
quang hoc d& ki€ém tra chiéu day rang.

Chigu day rang sau khi kiém tra dugc so sanh voi chitu day rang Iy
thuyét dugc xéc dinh theo cong thic tinh toan.

Né&u chitu day ring qué 16n cn phai hét them luong du {bling cich
cht thém mot budc), cdn néu chitu day rang qué nhd thi Tang phé phém
{khéng sta lai duoc),
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CHUONG 17

CHE TAO TRYC ViT VA BANH VIT

17.1. PHAN LOAI QUI TRINH CONG NGHE CHE TAO TRUC VIT
VA BANH VIT

Tuy thudc vio hinh ding hinh hoc cda b& mit chia eha truc vit, qui
trinh cang nghé gia cdng co bd truyén truc vit - banh vit duge chia ra 3
loai chinh sau day:

- Qui trinh céng nghé ché tao true vit hinh tru.
- Qui trinh cbng nghé ché tao tryc vit 1Gm.
- Qui trinh cong nghé ché tac banh vit.

Tuy thudc vao khoang cich tdm cia bd truygn Lruc vit - binh vit, qui
trinh cOng nghé gia cong ¢o bd truyén truc vit - banh vit duge chia ra 2
loai sau day:

- Qui trinh cong nghé diung cho khoang cich thm < 250 mm
- Qui trinh céng nghé ding cho khoang cich thm > 250 mm.

Tuy thudc viio cip chinh xic cia bd truyén truc vit - banh vit, qui
trinh cong nghé gia cdng co bd truvén tryc vit - banh vit duge chia ra 3
loai sau day:

- Qui trinh céng nghe ding cho cfp chinh xéc 3 - 5.
- Qui trinh cong nghé dung cho cip chinh xic 6 - 7.

Tuy thude vao dang san xufit, qui trinh cong ngh¢ gia cong co bd
truyén truc vit - binh vit duoc chia ra 3 loai sau day:

- Qui trinh céng nght ch€ tao bd truyén truc vit - banh vit trong sén
xuét don chige vi hang loat nha.

- Qui trinh cdng nghé ché tao bo truyén truc vit - banh vit trong sin
xuat hang loat vita.

- Qui trinh cdng nghé ché tac b truyén truc vit - banh vit trong sdn
xudt hing khdéi

Tu¥ thudc vio phuong phap ch€ tao phdi, qui trinh céng nghe gia
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cng co bo truyen tryc vit - banh vit duoc chia ra cic logi sau day:

- Qui lrinh céng ngh¢ ding cho phoi truc vit 1a phdi can, con phii
banh vit Ja phéi dic hoge phdi rén.

- Qui trinh ¢ong nghé dung cho truc vit v banh vit cod phoi 12 phéi
ren ty do, phti dap trong khutn hd hodc phdi dac trong khuon cit méu
gd.

. Qui trinh cong nghé dung cho tryc vit va banh vit c6 phoi 12 phoi
dap trong khudn kin hode phoi dac trong khudn kim loai.

. Qui trinh cong nghe ding cho trye vit va bénh vil cé phoi ta phoi
chon néng hoac phoi duc thed méau noéng chay.

Tuy thugc vao yéu cAu phiét luyén banh vit, qui trinh cong nghé ché
tao truc vit Juoc chia ra céc loai sau diy:

_ Oui trinh cong nghé ch& tao tryc vil khang nhigt luyén.

- Qui trinh cong nghé ché tao teue Vit 6 nhiet luyén be mat dat d9
ciing HRC = 38.

. Oui trinh c6ng nghe ché tao tryc vit cé nhidt luyén be mat dat do
cing HRC > 38.

Dua vao hinh daog hink hoc coa bé mat chia cua ryc vit, ngudi ta
chon thiét bi gia cong, dung cu cét, dd ga va chugin dinh vi. Pudng kinh
ciia banh ring ¢6 anh huong 16n dén loai thiét bi gia cong. Cép chinh xéc
cia b truydn tryc vit - binh vit xac dinh cfu tric nguyén cong va che dd
At Dang san xu#l x4¢ dinh qui trink cOng nght, Joai thi€t bi, loai 4o g
va dung cu ct. Phuong phép ché tao phoi cd anh huong dén khdi luong
gia cOng o cac nguyén cang. Yeu cliu nhigt luyén hodc khong nhiét luyén
xfc dinh cfu tric cda qui trinh cong nghe gia cong ¢o vi cic nguyén cONg
sau nhigt luyén.

DE dam bao nang suft gia cong cia may vd chit luong 1am viéc cda
bo truyen tryc vit - banh vit, K&t cfu coa bo truyen phai thoa mén cac yéu
chu cong nghé sau diy:

1. Khi chon vit liéu phoi phi chii ¥ dén ca dic tinh ¢ khi, binch déng
vh kich thudc cua nd dé ¢ thé si dung phuong phip t20 phdi don gian
ohél.

2. Hinh dang hinh hoc don gian vi tioh bién dang cua vit lidu cin
duoc chii § dén khi thi€t k€ két ciu caa bg trayen,

2, Chn tiéu chudin hoé b6 truyén 3n khop dé tidu chulin hoa dung ¢y
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cfii va qui trinh cOng nghe

4. B¢ chinh xic v2 do nhim b2 m3t phai d4p dng céc yéu clu sit dung.

5. Cin ¢6 nhimg bé mét cd chit lupng cao tm chudn dinh vi khi gia
cong. Cac cb truc va cic mat ddu la cic chufin Mip rap cln duoc chon 1am
chuén cong nghé va chudin kiém tra. )

6. Phoi phan ¢6 da 36 eitng vimg khi gia cong.

7. Khi cin thi€l cé thé wo thém 18 cong nghe, cdc mat ddu va cic be
mat khac.

17.2. YEU CAU BO1 YOI BAN VE TRUGC VIT VYA BANH VIT

Trén bhin v& cia truc vit va bdnh vit cBn thé hién t£t ¢4 ohitng kich
thudce ¢d thé lip qui trinh ¢dng nghe, thi& k& va ché tao dao, diéu chinh
mAay.

Hinh 17.1 va hinh 17.2 12 cic bdn v& cua lruc vit va bdnh vit.

25, 0540058 56 rlng (diu m&) | z, 2
' A Pudng kinh chia | d, 50
AN Chibu cao ola b, 05
i mE&l ren
= Hudng xodn coa phi
v m& ren
E T '—— ' C3p ohih xéc 8-7-8
= L —— Chibu ay cla | 8, |71020°70
o méi ren theo diy '
£ung
-]
i 7.1 Chitu can 18 [ 455
- 6.7- 874 day cung cla
mdl ren

Khodang c4ch tdm ] a 125

54 riing cta bénh | 2, 39
wit an khdp

Gic ning cia 7 nsr
g3 5.3 mdl ren

J?I.E Midun m E.B

Khodéng céch tam | a, | 13085
cua mdy khi gia

Hinh 17.1. Ban v& truc wit Wm. oéng rue vit
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12-034

pert 548 ring z, 39
-
..“'S’/ Pudrg kinh chia d, 200
Tt Chibu cao riing hy 105
ENRNRN ;
E{_"J Hudng xadn cua ring phai
e
] Gip chinh xdc 6-7-8
Chidu day coa réing S5 | B52 g,
Z} é / theo déy cung
a8 Chiby eao 1l day h, 2 458
@ o = cung cia riing
NS =
m - 4 Khodang cach 1am a o5
3 s
& i 86 rang (dEu i cha I, 2
éﬁ true vit Bin kha
/ A-A 4 )
.pf-‘ Micdun m Ak
3
14 7 g
b

Hinh 17.2. Ban & bénh uit 18m.

17.3. NGUYEN TAC CHON CHUEN, THIET Bl VA DD GA KHI GIA CONG
TRUC ViT VA BANH VIT
MOt trong nhiing nhiém vy khi thiét k&€ qui trinh cong nghe pia
cOng co phoi banh vit va tryc vit 12 chon chudn dinh vi (chudn tho va
thudn tioh) v dam bao chudn thdng nhat.

Cé 3 foai chudn dinh vi:

- Chuén Mp rap (xic dinh vi tri cia chi ti€t teong bd phin Hp).

- Chu#n cong nghé (xic dinh vi trf ca chi ti&t so voi dung cu cdt khi
mia chng).

- Chufig do luong (xéc dinh vi i cua chi tidt khi kiém tra).

Truitng hop 161 nhit 13 3 loai chudn trén day wring nhao va ching la
nhimg b& mat x4c dinh vi i cda chi tiét trong bd phin lip. Néu trong
qué trinh gia cong chudn ldp rap va chudn cdng nghé khong trung nhau
tht chiing phai ¢o do dbng tim cao nhit.
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Chuén cong nghe phii dém bao duoc cic yéu cav sau:

- Khong lam x& dich chi ti€t gia cong va khong gay bién dang cho chi
{igt gia cong dudi tic dung cow e ¢it va luc kep.

_ Mat chudn phai o di dign vich cin thiét va phai nim ghn diém 44l
cua luc cét.

e

Hink 17.3 12 vi dy choo chufin cong nghé khi gia cong banh vit.
Chuin trén hioh 17.3a khéng ding, com chudn trén hinh 17.3b 13 dang.
%
Hinn 17.3. 5S¢ 00 gé diit banh it khi cft riing
4~ chufin khéng dong b- chufin ding

Hinh 17.4 13 vi do g truc vit khi gia cong tinb rang ryuc vit.

So @O ga 43t uen hinh 17.4a khéng dim bao dd clng ving, con 50 db
gé dat trén hinh 17.4b dam bao du dg cing ving khi gia cong.

kidm tro oF ddo

(52 2ol —
a} b]

Hinh 17.4. 50 db g4 d3t ne wit kit cdit tnh ring
a- khbng du df cing wing: b- dd dd cdng ving

Khi chon thidt bi gia cong chn phai chu § dén cdc yéu 16 sau:

- M4y (thiét bi) phai tuong thich vai kich thudc phoi va phai dam bao
40 chinh xac gia cOng.

- Cong sudl cha méy phai du 166 khi gia cong véi chE dd cét 16n nhit.

- May phai ¢6 di do cung viing d€ khong bi bi€n dang dudi tac dung
cita e cat.

Bb g4 duge chon phéi ¢o k&t cu don gian, du 4O clng vang, A& su
dung, té tién, cO do dd chinh x4c chn thift v an toan khi si dung.

238



17.4. QU! TRINH CONG NGHE VA CAC PHUONG AN CAT RANG CUA
TRUC VIT vA BANH VIT

Qui trinh ¢Ong ngh¢ gia cong truc vit va binh vit bao gom cac nguyén

cHng chinh sau day:

- Gia cong phoi dé dad kich thudc va hinh ding yéu cau,

- CAt thd v cdt tinh ring cua trac vit vi banh vit (lrudng hop khong
¢in nhig¢t luyén) ¢on déi véi trudng hop truc vit cin ahiét luyén thi ¢dn

cit thod cang.
- Nhiét luyén.

- Gia ctnp céc mat chudn sau nhigt luyén.

- Gia cGng tnb iruc vil sau nhiét luyén.

Trong bang 17.1 trinh bay cic phuong an ¢t ring truc vit v bénh vit
trong cic dang sin xuft khac nhau,

Bang 17.1 Cac phuong an cit ring (rye vit va hinh vit

Dang tnye vt banh ¥t

Dang =én au§t

Pen chifle vd hang lnat

Héng khil

Trye vit Rinh try

Oing deo phay dia, dao phay
ngon hodec dao dinh hinh, dac
phay truc wil, dao phay midt
ud {oho B&nh it}

Ding dao phay tyc vit

Trye vit va& bénh v [5m

Dung odu dao van ning, dac
phay dia, daa phay ngén,
dao phay midt WA {cho banh
wit)

Ding 43u dao chuydn ding
icho trac vity va dao phay
I3m {cha barh wit)
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CHUONG 18

CAT RANG TRUC ViT VA BANH viT HINH TRY

ja.1. CAT RANG TRUC VIT HINH TRU

Phuong phép cit ring (vong x0éin) cia truc vit hinh tru phu thude vio
dang san xuit. Trong sin <uft don chidc va hang loat nhé, tryc vit khong
gua nhi¢t luyén hodic nhigt luyén ¢6 da ctmg HRC = 38 dugc cit béng
dao dinh hinh, dao phay dia,dao xody hosc dso ngdn, cim trong san xudl
hang \oat viza ka hang khéi - bing dac xudy hodic phuong phap bién dang
déo. DEi vai truc vit ohiét luyén c& do clng HRC z 51, nguyén cong tinb
Bin cudi la méi.

18.1.1. Ct riing wryc vit hinh try bing dao dinh hinh

Nguyén cong nay duoc thyc hién trén miy tién thoog thudng (hinh 18.1).

Dao duce gé sao cho hidi cdt chinh uém trong m3l phing di qua tam cia
truc vit. Phuong phép nay chi duoe ding cho teuc vit ¢4 goc ning cha duong
xofn nho. Khi gia cong tinh tryc vit ¢ goc nang ciia dubng xoén nhé hon
10° nén cit (ong phia phai va trai coa dudng xoén bing cac dao mdt phia.
Hinh 182 13 so 4o gi dav mdt phia. Bing dac mot phia co thé cdt tuin
ly ca bai phia cua du0ng xo&n (rang truc vit) n€u ddi diu truc vit.

Hinh 13.1. 50 db pi dag Winn 18,2, S0 d5 g dao mdt phfa
whi titn trye wil ki cht rdng tryc vit
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Khi goc ning y coa dudng xodn truc
vit 141 hon 10° nén cit bing dao hai
phia (hich 18.3).

Cét ring {ruc vit bing dao dinh hinh
cd nang suft thip ohung nd duge si
dung 4t rong rai vi phuong phip don
gian va dung cu cdt ré tién.

18.1.2. Ciit ring truc vit bing dao phay
dia

Phuong phip niy cd nang sudt cao
hon phuong phap cft ring bing dac
dinh hinh. Dao phay dia phai duge gl
5a0 cho diém gida A ciia dao phay (hinh
18.4) n¥m trong mét phing ndm ngang di
qua tim cha truc vit, cdn truc quay cia
dao phay phii nghiéng mot géc bang géc
nang ¥ cna dudng xodn vit. Vai cach ga
phu vay, troc vit duge hinh thanh & tiét
dién vudng goc vai tdnh ring.

Cht rang truc vit bing dao phay dia
chi yéu duoc dung dé gia cong thd truc
vit ¢o cdp chinh x4¢ 9 va nhd hon

18.1.3. Cit rAng tryc vit béng dao xoéy

Phuong phap cdt réing truc vil
bing dac xody duge ding cho phoi
khong nhiét luyén hodc t0i €ii
thién trong sian xuit hang loal va
san xuit hang khdi. Cét rang truc
vit bing daoc xofy (hofc cdt xody)
¢é hai phuong phép: ti€p xic bén
trong (hinh 18.5a) va ti€p xic bén
ngoii (hinh 18.5b).

Hinh 78,3. S¢ db g4 dao hai phia
dé cla ring tryc wit

R
L

3
Tt

'ﬂ‘g
/‘
ﬂﬂf{fff’ﬂ%‘
LWt

S
N

TN

_..*I‘I l"f
TS

Hinh 1#.4. 5¢ db g daoc phay dia
khi cfit viing twyc ik,

Mae di phuong phép c3t xody Hinh 18.5. 5d dB xoay rang truc vit

tigp xdc bén trong cho phép tang

a- tifp uic bén trong b- tidp xic b#n ngodk

+ phd 2 dao.
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luong chay dao vang vi pgidm db da canh cla chi tié1L gia cong, phuong
phip cit xody ti€p xic bén hgoai van ducc sd dung rdng rdi hon bai vi
digu chinh mdy, g4 phoi 7 va £a dung cu 2 don gian, dé don sach phoi va
d¢ théo chi gt gia <ong.

Cét xody ti€p xic bén trong duge diing cho cac truc vit mét, hai diu
mdi ¢ do ciing ving thip va kich thudc nho (m = 3 mm). Pdi vi truc
vit cdn nhiét luyen (10f cai thién) thi cit xody la nguyén cang so bd trude
khi mai.

18.1.4. Cén true vii

Phuong phip ndy cho
phép dat ning suft cao va

12
gidm tiéu hao kim loat. ,
Phuong phép dugc thye KOG
- . - .. ; ==
hi¢n trén cée miy can vai

¢dc truc can dang con lan

{(hinh 18.5).
N Hlah 184, 5¢ db can thyee vt

Tryc vit ¢é moédun - G&n bing ba tuc odn; b- cén blng hai e om
m < 3 e dunu Eéﬂ nguﬁi 1. phidk 2. elc tryc chn d dﬂlr‘hg 3- thanh o3
. P . % tye odn of dinh,
trén méy ¢6 hai truc can,
con trye vit 6 mddun m > 3 mm duoc cén nang trén may cé ba truc cin
(nung nong bing dong dign cao thn).

Clc sai 86 cya true vil khi can ngudi ndm trong giéi han sau:

- Sai 58 budc (mm) 0,015
- Sai 36 chitu day cua ring theo duong kinh chia {mm) 0,02 = 0,03
- Sai 50 chi¢u dy cda rang so v dudng tim (mm} 0,1 + 0,25
- B¢ dao dudng kinh day {mm) 0,05

Cén nong truc vit (modun m = 3 + 8 mm) dugc thue hién
‘rén mdy cin chuyén diing Céc sai 58 cho phép khi cin néng i

- 821 38 budc (mm) 0,03 + 0,05
- Sai s0 chitu day cua rang theo duong kinh chia (mm) 0,03 + 0,05
- DG déo hudng kinh caa rang so vOf duong tam (mm) 0.3 + 08
- D4 déo duing kinh dinh {mm) 0,4

- B 4o dudng kinh day (mm) 0,1
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18.1.5. Mai tryc vit

Mai truc vit hinh try dugc thife hién bing ha phuong phap:

. Mai bing ¢4 mai dang dia (hich 18.7). Truc cua da mai duoc ga
nghiéng mot goc y ding bing ning y cua ring WuC vit. P& chioh xac caa
truc vit ¢o thé dat cép & ho#c cdp 9.

Hinh 48.7. S¢ dd mdl the it bing Hink 39,2, 3 o mai thuo vit

di mi darg dia bing o4 il cbn dang chiu

y - gbc ndng cua rang e it
a, - géc glia da mai va duling tam o
vit; @ -+ goo gida cae m&t phing tidp xdc voi
prophin ring trus yit va miat diu cda di i,
& - gbc gida m3t phéng tgp wie véi prophin
(8ng cia true wit vd mat phing vudng goc wdli

duang 18m oo Trye Wit

_ Mai bing d4 mai con dang chau (hinh 18.8). Trong trubng hop nay
prophin cha rang truc vit gan gidng vai dudng
oin Acximet, Do chinh xic cha phuong phap
dat cdp 8 hode cdp 9.

. Mai bing d4 mai ki€u chét (hinh 18.9).
Phuong phip duoc ding dé mai truc vit c6 cp
chinh xac & -+ 9 va modun lén.

Lugng du mai true vit duoc chon theo bang
18.1. Gia tri luong du Ion duoc ding cho cic
truc vit co 40 cing ving thip, céc tryc Vit £0 bt
mit the duoc tao hinh bing bién dang déo, tryc
vit ¢6 khoang cach giita cac & d6 18n va truc vit  Hiab 18.8. 8¢ dd mdl te
duoc nhiét luyén nhigu jao. i bling 4 mai kibu oSl
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Bing I8.1. Lagng dy (nm) madi trye vit hinh try (ldong dd mot phia)

Budng kinh dinh d,, (mm)
Madun {mm})
Din 22 22 - 38 IF - 71 - tiD = 1D

Dén 2 01- 05 0% - 020 08 - 025 .
2-4 015 - 020 020-025 | 025-030 | 028-.03% -
4.6 . 022 - 030 { 025 -032 03¢ - 040 | 632 - 045
6-8 028 - 0,35 032 - D42 | 040 - 050
BE-N 030 - 040 035 - 043 | 042 - QKO

18.2. CAT RANG 8ANH viT
Cit ring binh

vil duoc thuc hién ‘

trén ¢ac méy phay 2

lan rang bing dao o e

phay truc vit theo L e § '

ba phuang phap: o

ti€fn dao hudng =

kinh (hinh 18.10a),
tikn  dao  ti€p
tuyEn (hinh 18,10b)
vA phuong phap
t5 hop.

Theo phuong
phép

tién dao

Hinn 18.10. Cic phudng phip cét réng bénh it

a- bEn dao hudng kinh: b- tifn dan GEp tuyén

+ banh vit gia cbng, 2, 3- dao phay.

hudng kinh thi phdi 7 (banh vit gia cong) luén ludn an khop vai dao phay
2 vi thuc hién lugng ti€n dao hudéng kinh 8, con dao phay chi thyc hién

chuyén ddng quay.

Nhuge di€m cia phuong phip nay 3 dac phay lam viéc khéng déu
(chi phin gita cia dao thyc hién qué triok cét) do do chi phin gida coa

dao bj mon.

Theo phuong phép tién dao tiép tuyén thi phdi 7 duge g4 diing
khoang cach tam A va dao phay 3 chi thuc hién lugng ti€n dao tiép tuyén
(khoang céch tam A giia dao ba bénh vit gia cong khong thay ddi). Dao
phay 3 ¢6 d3u cdn v né cdt bing tat ca cdc rang, do d6 cfic ring mon
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d&u. Trong qué wrinh cit dao phay khéng chi quay ma ¢dn dich chuyén
doc theo truc cha no. Phoi I thuc hien chuyén dong quay lién tuc an khop
voi dao phay.

O phuong phip 18 hop ngudi ta ding c4 hai loai dao: dao phay lan
va dao dinh hinh. Ding dao dinh hinh dé ¢4t tinh bénoh vit cho phép nang
cao &6 chinh xac gia céng.

Théi gian co ban T, (phit) khi cit rang banh vit dugc xac dinh theo
cic cong thic sav day:

- Khi phay bing phuong phép ti¢n dao hudng kinh:

3nz

= 18.1
?  8.ngq (18D
- Khi phay bing phuong phip ti¢én dao ti€p tuyén:
2,94 m.VZ
5 o 2AmIE 52
S,-n,9

O day:

m- mOdun bénh vit {mm);

z- 0 ring cua bdnh vit;

3m va 2,94 mvz - chitu dai quing dudng dich chuyén cia dao phay
tuong 46i so voi chi tiét gia cong;

S,- luong tién dao hudng kinh (mm/Adng cua phoi);

S,- luong ti€n dao ti€p tuyén (mmAivong cua phoi);

ng S8 vong quay cia dao (vong/phit),

q- 8 dbu mobi cia dao phay.
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CHUONG 19

CAT RANG TRUC VIT VA BANH VIT LOM

19.1. CAT RANG TRUC VIT LOM

So db ciit rdng truc vit 16m duge xdy dung trén nguyén ly hinh hoc tao
thanh bé& mat. Phoi truc vit va dung cu cét (déng vai trd banh vit) quay
xung quanh céc truc cich nhau mot doan a, vai ty s8 ciha t6c do gée bing

ty s truyén u,.

Dung cu cit truc
vit 16m thong dung
nhit 13 diu dao (hinh
19.1).

Cac dao dinh
hinh I va 4 cdt ring
truc vit theo prophin
0 hai phia phai va
trdi, con dao O gida
cdt truc wvit theo
prophin |6m.

Nguyén cong cit
truc vit bing dau dao
duoc chia ra hai bude.
O budc thii nhit qui
trinh cdt duoc thuc
hién wvO1 chay dao
hudng kinh cia ban
méy cho dén khi dat
dugc khodng céch

\\\\\\\\n\\ \}\ |

i
ULy

M

Hinh 19.1. Sd db cét rAng truc vit 1Bm blng diu dao
- dao ofit tré; 2. truc wit 3 dao cdt & gils;
4 dao cét phai

tdm danh nghia. Budc cdt ndy duoc ding dé cit ranh di chigu siu coa

prophin ring truc vit.

Budc cdt thi hai duge thuc hién ¢ khoing cach tim c6 dinh va duge
ding dé cét da chidu day cia ring truc vit voi 40 nhidm bé mait khong
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thdp hon 2,5 um. Céc prophin phéi v trdi cha réng true vit duoc gia cong
tulin tu bling céc dao phai va dao tréi.

Trudc khi cdt tinh, diu dao &n séu vao tryc vit dé ciit luong du chi
y&u, Qué trinh cit nay duoc thuc hién bing chuyén déng quay cua ban
méy va diu dao nho xich vi sai. Tée do cit V < 1 mm/phit va luong chay
dao S = 0,02 + 0,04 mm /vong quay cia dao. Dung dich tron ngudi duge
diing 1a hén hop cia diu thye vit va dong VAL

Sau khi cit rang, truc vit dugc th&m than va 16i cai thién dé dat do
ciing cAn thift.

Mai truc vit duge thyc hién rén may cit rang bang diu mai chuytn
dung. Diu mai nay duoc ga nghiéng mot goc tuong Ung véi goc ndng cua
ring truc vit.

19.2. CAT RANG BANH VIT LOM

Ring cia banh vit 16m dugc cit biing dao phay quay ¢6 4 ludi céit
(hinh 19.2).

Hinh 19.2. G6 do cdt réng bénh vt bling dao phay guay
1 than dao phay; 2- chém; 3- dao cit W&t 4 dao cht tral o gida; 5- cham,
& dao ot phai & gila; 7- dao cdt phai; 8- bénh vit gia céng
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Qué trinh cit rAnp chia banh vit 16m dugc thyc hién qua hai budc:

- Budc thit nhft: cit thd dat chidu sdu cia prophin ring blng chay
dao hudng kinh cho d&n khi dat dugc khoang céch tim danh nghia.

_ Budc thd hai: cit tinh dat prophin ring bling chay dao ti€p tuyén.
Lugng chay dao vong cia bénh vit dugc thue hién bing chuyén déng
quay ctia ban mdy (trén d5 o6 g4 binh vit) nho xich vi sai.

W ,
——P — —

Hinh 19.3, 50 b cd bénh vit 18m
+ bénh Vit gla obng; 2 dao ol Wue it

Gia c6ng tinh banh vit 16m trong san xuft dugc thyc hign bing
phuong phép ci rang (hinh 19.3). Trong trudag hop dao ca 2 ¢o dang truc
vit, khi gia cong quay &n khdp lién toc voi banh vit. Lugng du ca chn chon
< 0,05 + 0,1 mm. Trong sin xuft don chi€c, phuoag phip nay Khong
dugc diing vi dao ci c6 gid thinh ché tgo cao.



PHAN Il

) CHE TAO BANH RANG
BANG CAC PHUCNG PHAP BIEN DANG DEO

CHUONG 20

TGNG QUAN VE CAC PHUONG PHAP
cHE TAO BANH RANG BANG BIEN DANG DEO

20.1. KHAI NIEM VA PHAN LOAI

Qué trinh tao hinh bénh rang biing eic phuong phip cit got ¢d ning
suit thap, doi hodi can bd cG trinh dd cae, may va dyng cu déL tién, chi
phf nguyén vt ligu 15n. Vi vay, tir the ky trude ngudi ta da co ¥ dinh thay
48i cang nghé ché tao hinh ring theo hutng dng dung cic phuong phip
gia cong ap hyc d€ tao hinh phoi ciing nhit tao hinh vanh rang.

Khi su dung phuong phip tao hinh bign dang thi hinh dang va kich
thudc cia rang duoe hinh thanh khong phai do hét 16p kim foal thita ma
do sy phin bd lai top kim logi do.

Kim loai sau khi bién dang ¢6 da ben va &9 clng cac hon O 18p
ngoai cimg xual hi¢n ung suft du nén, cd Anh hudng rét 16t dén dign ki¢n
lim viéc voi tai trong 16n ¢ha Tang.

Mot uu digm quan Lrong cua phuong phip gia cong bhng hi€n dang
déo 13 su do dinh kich thudc coa banh rang. Khic véi edc phuong phap
cht goi, 0 ddy khong cd phoi va khong cin dung dich tron nguoi Bidu
nay cho phép co khi hod va tu dong hod céc qué trinh gia cong bing bifn
dung déo (gia cong ap lui).

Khi gia cong bing bi€n dang deo, d6 boog mat rang tdng lén so véi
gia cong bing cit got va trén 18p bé mit réng khong cé vét do dung cu
120 ra (vac vE nay 13 noi tép trung dng sudt va 1a nguyen nhan lam giam
do bén caa ring).

Hién nay cd 1ét nhigu phuong phap tao hinh banh rang bling bign
dang deo. Tuy thudc vio dac tinh tdc dong gila dung cu va phdi trong
quéa trinh gia cong, npudi ta chia cic phudng phép tac hinh banh rang
bling bi¥n dang deéo ra hai 1oai (bang 20.1).

1. Logi thit nhdf: tao hinh banh ring dya trén pguyén téc chép hinh.
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Trong trudng hop nay hinh ding v ich thufc cia binh rang duoc tao 1a
nho qué trinh chép hinb cda dung cu. D6 1 ¢hic phuang phip dap thé
tich, dap hudng kinh va ép stheo khudn.

2 Logi thit hai: izo hinh banh ring dua trén nguyén tdc chuyén déng
pao hinh cia dung cu va phoi. Trong trudng hop nay hinh dang va kich
thudic cia banh ring duge tao ra nhd dudog sinh cila mat ring dung cy o
¢ vi tri k& 1iép nhau khi no thyc hign chuyén déng gan phai. Do la cic
phuong phap can rang biing cic trac cin hoac bang cdc thanh rang,

Cac phuong phip ¢én ring cé uu didm 13 van nang, boi vi vOi cung mot
dung cu ¢é thé cén duce cac banh rang o6 kich thude vi modun kbéc nhau

Bdngz 20.]. Phan logi cac phucng phap a0 hinh hanh ring héing bién dang déo

N Loal PT::E;\':" &0 d% tan hinh vanh ring 5d di bién dang
1 2 3 Fl

1 { Chép | Dap th§ tich | Chdn bing chay khéng in
finh siu vap el

\ | N,?;/T///ztl%;/f l@fj}

2 | Chép |D8p the tich
pinh

Chbn bing chay b 4n
sau vio ol

3 ] Chép | Dap thé teh | Ghie bing chdy cb &n
hirity s8u vao o hinh cin
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Tiép bing 20.1

1 2 3
Chép | Ddp the tich | Chiba biing chay ¢6 vinh
hirth rdng hinh try
|
“
tk\g\%\\ﬁ
Cr:llii_ip Dap the tich | Chén treng cfi quay
L
(4 W
@ 14
e i
Chép | Dép thé tich | Chbn béing chay trong cfi
Hinh ¢ vanh rang & mat d.
7
m Ep Ep vanh rang bing chay

A

AN
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Tiép bing 20.1

1 2 k]
B | Chép Ep Ddy chiy qua o varh
hinky rdng
—— - —
g %1?.: Ep Déy chay qua cfi con Bn
inl
1t | Chép |Ep hudng kinh| Ep bing cdc chéy thea
hinh phuong huung

-
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Tiep bang 20.1

1 2 3
1 C‘!i'iéf Ep hudng Kbh| Ddy chidy qua cf hinh esn
hin
7
—_ N~
7
7
12 | Chép 1Ep hudng kinh| Nong phéi biing chay inn
hinh i
. ) _
'% .'
'3 | Chép | Dép hudeg | Ep bling cic chay thee
hinh kinh %numa hudng kinh vd dat
. |
[ — Al
Qvﬁ g
4 | Bao Can ngang | Can fdng kinh bling cée
hirh qud cidn hinh trg

g

T E!’:]HUHE

oy

I+

| W o -

-
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Tiép bdng 20.1

1 2 3
15 E\aﬁ Cdr ngang | Gan bling qui cén Hinh cfn
n
1§
=R
\
% | Baw | Canngang | Cén bing tharh rang
ik
7 Baa Céan doe Cén biing con ldn
hinh
4
) E;aﬁ Cén doc Cén bing tharh ring trém
n
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20.2. DAP THE TICH BANH RANG

Dap thé tich hinh ring & mét phuong phap ¢4 dién dugc dung &
thay thé phuong phép cdt got cd nang suft thiép vi gi4d thanh cao.

Bang phuong phip dap thé tich cb thé dat duge do chinh xdc cva
banh rang ma khong cin phai gia cong co bé sung, NG khong chi duge
ding dé ché tao binh réng try va banh rang con ring thing ma con dé
ché tao binh rang con cong va cdc binh ring dang dia €6 bién dang phdc
ap.

Phuang phap dap thé tich dat hig¢w qua cao khi dap chc bfnh rang co
modun m 2 S mm. Pitu nay dugc gidi thich bing tudi ben cua chiy, cia
cdi vh bing L8t
kiém nguyén vil
lidu. '

3

Hinh 20.1 2 _/

cac 50 do dép "’{y/

e S
th tich cdc banh W%ﬂ//////é

rang.

Dudi tic &P

dung cla iyc P,
phoi 1 bi bién
dang w& vanh

rang 2 cia than Winh 20.3, Cfic 20 b dip thé tich bénh réng
céi 3. Theo so a- oap Banh ring tng b- ddp bénh réng dang o

. c- dap banh rdng hinh cén + phdi 2- ofi rang 3- 1h@n i
d¢ trén  hinh
20.1a, vanh ring duagc hinh thanh nho kim loai chdy theo phuong hudng
kinh cia phoi, Hinh 20.1b ¢ 50 do bi¢n dang thco hudng doc truc cua
phoi dé tao hinh vanh rang & mat d3u cha banh ring dang dia.

rang duoe hinh
thanh nho cdi

O banh rang con, vanh rang nim nghigng mat gée s0 vai truc cia ng.
Vi vay so dB bién dang (hinh 20.1¢) mang 1{nh tdng hop coa hai so do:
tao hinh banh ring try (hinh 20.1a) va tyo hinh binh ring dang dia {hinh
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20.tb). Nhu vily, khi tac hinh bénh rang <On kim logi phai chay theo ca
hudng kinh va hudng truc.

Néu 50 sinh 3 so 43 bidn dang trén déy ta thay so db trén hinh 20.1b
0 uu di€m hon ¢a vi phuong bien dang cua vat lidu tring voi phuong
chuyén dong cua dung cy (cia chiy dap). Con so db 1rén hinh 20.1a, qua
trinh tao hinh vanh ring rat kb6 vi phuong choy&n déng cia dung cu
khong trirag voi phuong bi€n dang coa vit ligu.

Ung dung phuang phap dip th¢ tich d& ché tao banh rang cé the it
kiém duoc 40% nguysén vit ligu vd gidm duge 10 + 18% gid thanh san
phim.

20.3. DAP HUONG KINH BANH RANG

Phuong phép dip thé tich néi trén c6 nhuoe diém 13 khé it sin
phém ra khoi c6i dap (vi c6i dap kin) dbng thai dd mon cia o6i dip xdy
ra r&t nhanh, gy anh hudng xdu d&n chét lugng sin phim. DE khic phoc
nhuoc di€m dé ngudi 1a ding phuong phip dap hudng kinh. Véi cich dép
ndy phoi sé bién dang theo 1t ca cic hudng khi cic chay dip chuyén
dfng theo phuong hudng kinh (hinh 20.2).

Nguyen Iy cua so d6 dip hudng kinh nhu sau: phoi 3 nam gida hai
chiy ddp chinh / vi 2, chiy dap J c6 thém chdt 5 d§ dot 16 banh rang.
Frophin cia céc ring dupe hinh thanh khi cic chay dap phu 4 dich chuyén
theo phyong hudng kinh ti ngoai vio. Che chay dap phu 4 ¢6 prophin
gidng nhu prophin coa rénh ring.

Nang suat cua phuong phép nay cao hon niing sufl cia phay lan rang
30 + 40 fan, con chi phi vat ligu chi blng 30 + 40 %. Phuong phéap duoc
su dung d€ ché tao cac banh rang ¢6 modun 0.4 + | mm voi §6 ring tiy
12 dén 14.

Uu di€m chinh cia phuong phip dip budng kinh la né dudc thuc hién
trén miy dap - €p tidu chudn. Vi vy, phuong ph.p nay ¢ thé duoc ap
dung o bat ky nha may ndo. Tuy nhién, phuong phap chi dat hiéu Gua cao
trong digu kign san xuit hing khéi hoac hang loat lon.

Mot vu difm khic ciia phuong phap 13 nd c6 thé duoe ding dé ché
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tao céc vanh
ring phing va
cac vanh ring co
g0 mot bén hodc
hai bén. Cac 18
then hoa clng cé
the dunc pgia
cong dé€ dang
bing phuong
phip ndy.

Phuang phép
dé& co khi hoé va
ty ddng hod, do
d6 nd ngay cang
dugc s dung
rong tdi d€ ché
tao bAnh ring
tru.

20.4. CAN BANH
RANG

Tao hinh
prophin rang
bing  phuong
phap cdn clng
da dugc dp dung
trong san xudt ti
14u. Uu diém cua
phuong phép [4
don giin, cho

Hinh z0.2. S dd ddp hudng kinh banh riing try
1 2- cée chdy dip chioh 3- phdi
4- cho ohay dip phy % cht cim chiy.

phép tao duoc vanh ring ngay ma kidng chn phai c6 gia cong co bé sung.

Tuy thudc vio so dd déng hoc thc dong gifia phoi va dung cw, cic
phuong phép cin dugc chia ra: cén doc v cén npang.
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Hinh 203 1A

soa d&  cua ///::ﬁﬁy//%
phuong phép can z._, ﬁ%\& / i -
doc do hang AN / T
! R
“CTDP“ cla Cﬁng ft','_\\%;:?‘}\%\' L
hoa Lién bang ¥ %5
1

Pic gidi thiéu.
O day rang 1dén
phoi 3 duoc hinh
thanh nho diu
can 4 ¢6 nhigu
con lan I. Diu

[ |

N

Hinh 20.3. 50 db cin dec banh rdng
+ oon 1n 2 trye chinh cia méy (Irye g con 18nf
3. phk 4 than diu oan

cin 4 duoc ldp
te&n truc chinh 2
Diu
can thuc hién chuyén déng quay lién tuc, con cac con lan trén ddu cdn an
viio phoi va 1an Ly do nho lyc ma sat. Truc quay cba céc con |an SOng song
vii tryc quay cia dhu can nhung vudng g6c vOi truc quay cia phoi. Trong
qué trinh tao hinh vanh ring, 1ryc can quay nhigu vong khi phoi quay molL
vong. Ngodi ra, trong khi can phéi con thuc hién chuyén déng dgc truc
dé tao vanh rang trén todn b chiu dai theo yéu chu,

caa miy.

Vi chuyén dong cda dung cu {cAc con lap) trang voi phucng cua ring,
cho nén phuong phéip cin nay dugc goi 1 cén doc.

D& cho truc g& phoi khong bi vong do téc dung cta lyc cén, ngudi ta
dat hai dhu can d8i dién nhau. Trong trudng hop ndy cic diu cén quay
nguoc chiéu nhau. Cac con lan n3m déi dien nhau va lan luot téc dong
dén phéi, lam cho kim loai bién dang vh ¢y kim loai tU chan prophin
rang toi dinh prophin rang.

Gfin ddy, trong thyc 1€ ngudi ta sd dung rdng réi phuong phap cin
ngang (hinh 20.4). S dung phuong phip ny cé thé ch€ tac duge cd banh
rang try v banh rang con. S0 & 14c ddng gilta dyng cu vi phoi gin gidng
nhu so 46 phay lan ring. O day, dung cy tic dong dén phdi khong phai
theo toan bé prophin ring mé theo titng phiin riéng biét. B

Clng nhu phay ian Fang, Khi can ngang prophin ring duge hinh thanh
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nho chuyén dong ;\
bac hinh giGa {
dung cu va phoi.

N R TN
H , -
inh 20.4a la 1 1\ 5 %ﬁ ?
s0 d0 cén ngang : iy .

voi chay dao
i

Il

[

F—
fr——1.]

hudng truc caa
phdi. Trong qua
irinh cén, céc
truc can f quay

lién tyc theo mot

chidu nhit dinh, 4.,:—""' '
con ¢bc phoi 2 va
banh ring miu 5 Y
duoc gi trén truc 3
chinh 4 thyc hién
chuyén ddng quay
hén tuc {quay bao %‘?— L ‘ i i
hink véi cic tye
cédn) va chay dao w
huéng truc. Trudc ¢ X 2

khi ti€p xic vai b)

Hinh 204, S0 db cdn npang hénh réng

CAC  truc  CAN, 4. chay dao Mudng tnw oda phsk be chay dao hudng kinh

phﬁl duac nung cdn céc truc cim 1 true cém 2 phldl 2- wony nung
: cdm Ong 4- g chinh cda méy; 5 banh rdng mdl,

e |
i R

-

=
T

i
£ a=

Ehay

Bl

nong nhd céc
vong nung cam ing 3.

Hinh 20.4b 14 so dd c&n ngang vdi chay dao hudng Kinh cia cac truc
cén. Phai 2 duoc gé trén truc chinh 4 va thuc hién chuyén dong quay lién
truc, con hai tryc cn I vz quay (cing theo mdt chigu) vila thuc hién
lvong chay dao hudng kinh d€ cdn toin bd chiu sfu cia ranh ring.

Dubng kinh phoi d, {(mm) dugc xic dinb xufdt phéat il didu kién: thé
tich phin kim loai caa ddy ring (it dudng kioh diy d€n dudng kinh phoi)
bing thé tich phin kim loai cia dau ring. Cé nghia 1a:

Fb = F,b (20.1)
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O day: F, - dién tich (mm?} mat ¢t ngang cha rinh chin rang;
F, - dién tich (mm?) mit ¢t ngang cba dau rang
Chigu dai b theo ti€t di¢n cia chan ring va diu rang 1a nhu nhau, do
d6: F, = F,.
Tir déng thic ndy cd thé tinh dudng kinh 1§ thuy€t cia phoi d, trude
khi can:
dp =d-014m (20.2)
0 day: d- dudng kinh vong chia clia bfnh ring gia céng (mm);
m- mddun hinh rang {mm).

Téc d6 goc ciha cic truc ciin vi phoi trong qué trinh ¢dn phai thoa
min dign ki¢n sau:

A
- (20.3)
w2z

O day:
wg, W - tdc d6 goe (radian) cia phdi va truc can;
Zo Zp - s& réng cia truc cfn vA cua phoi gia cong.

Phuong phép cén rang noi chung (cén doc va cén ngang) cho phép
ning cao ning suiit gia cong, gidm gi4 thinh san phdm, gidm tigu hao
nguyén vt lidu, ddng thdi ndng cao 4o bén va dd chéng mon coa 1op bé
mat rang.

So db can Wwén hinh 20.4a lam vidc voi ché 4§ nhu saw: t6c dd quay
cua phoi 30 vong/phit, luong dac chay doc cla phéi 6 + 8 mm/gidy, nhiét
da bién dang lic diu 1050 + 1100°C, lic két thic 850 + 250°C.

S0 d5 can trén hinh 20.4b 1am vidc voi ché 4§ nhu sau: tde dd quay
cia truc can 8 vong/phit, lugng chay dao hudng kinh cva truc cén
0,2 + 0,6 mm/giiy, nhiét do bién dang ldc ddu 1150 + 1200°C, lic k&t
thilc BOO + 850°C.

Qui trinh cong nghé ché tao banh ring cua may kéo (s6 rang z = 28,
médun m = 7 mm) gdm cic nguyén cOng sau:

- Dép phoi.

- UJ phéi.

- Tién ngoai phdi.
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- Khoét 18;

- Chudét 16.

- Chudit then hoa.

- Cin vanh rang.

- Tién lai mat d&u cua vanh rang,

- Phay tinh rang.

- W& tron diu rang.

- Nhiét luyén banh réng

- Mai 16.

Nhu vay, cin rang trong trudng hop ndy chi la mdt nguyén cong tao
rang thé, Tuy nhién, trong nhi€u trudng hop khéc, banh rang sau khi cén

khong chn phai gia cOng co ba sung. ﬁ

20.5. EP BANH RANG l

Khi gia cdng bing céc phuong
phap ¢p, b& mit vanh rang duge
hinh thanh ngay sau khi dung cu tiép | \\
xic voi phoi. $6 di dal duoc két qua
nhy vay la nhd bién dang khép kin
cia dung ¢y va no tic dong dén tat
cd moi phia cia phdi cling e,

Hinh 20.5 la s¢ d6 ép banh rang

tru.

, R
AU

Phoi gia cong sau khi nung ndng
ducc dat trong bac 3, bac 3 duoe dit
trén el ép 2, cbi ép 2 va bac 3 duoe
tip trong dng trung gian 4, dog trung
gian 4 duoc ldp trong than cdi ép 5. il
& phia dudi cdi &p b lip vong do 6 %
va vong chan 7. Nhu viy, qui Lrinh 7
ép duge hoan thanh khi chiy ép 7 di ~ Wiaw 205 89 db ép banh ring

. . .. . + chdy #p; 2 cfl ép 3. bac K6y
xuong va mai gt cua Chaf cp Chi?m 4- dng od trung gian; 5 thén of pr
vio mat dau trén cua cai ép. & vong dé; 7- vAng chén.

TR

N

AN

i
AR

%

o

o
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Chay ép 7 c6 k&t ¢du gbm 3 phin: phin diu nhd dung d& dot 15 banh
rédng; phan gita dung d€ ép bénh ring, con phin trén cang dung d€ dinh
cit chuyén dong cua chiy ép voi cdi ép.

D& bong mat ring sau khi &p dat cip 9, con do sai lech kich thudc
cua vanh ring so voi cdi ép 14 0,8 mm.

Hinh 20.6 la so 49 ¢p bénh riing qua cic con lan. S6 lugng cic con
lan ding bing s6 rang coa banh ring cin ép 2, con prophin cia con lan
la prophin cwa ranh rang.

Trong truedng hop
ndy ma sat trugt dugc
thay bing ma sit lan (cia
cic con lan), do d6 digu
kién tigp xic cua phéi vi
dung cu thay ddi so véi
chi ép ciag cou so 4D
trén hinh 20.5.

Nhuge didm coa cdi
ép bang con lan [x két
cdu phic tap, luc ép nho,
kho digu chinh d€ dat do
chinh xéc ciia vanh ang
Vi vay, phuong phap niy
chi ding d& ép cdc banh

rang ¢4 s ring nho tis  Hish zoe, Sd g% Ep bénh réng blng céc con [An
I- cdc con ln; 2- bdnh ring cln 6p.

vat liéu kim loai mau.
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CHUONG 21

CONG NGHE CHE TAO BANH RANG
BANG DAP THE TiCH

21.1. CHON PHUONG AN CONG NGHE

Khi chon phuong dn ¢Ong nghé ché tao banh ring bing dap thé tich
¢in phai ché 7 dén dac di€m k&t ciu va digu kién ky thuit cua san phim.

Ditu kién co ban cia viéc chon dip thé tich banh rang thay cho phay
lan ring la cic chi tiéu kinh t& k¥ thudt. Vi vay, khi chon qui trinh nay
hay qui trinh khdc d&u phai danh gia hiéu qua kink € mi hiéu qui kinh
t& lai phu thudc vao nang suit & cic nguyén cong chi y&u, gis thanh ché
tao ¢oi dap, khoi lugng gia cong co phoi trudc khi dap.

Thiét k& qui trinh ¢cOng nghé trong titng trudng hop cu thé phai di san
thi¢t k€ ban v& banh rang tir quan diém tinh c6ng nghé va quan diém
gidm 56 luong nguyén cong.

Xay dyng ban v& phdi duge thuc hicn sau khi phén lich dac diém két
¢fu cua chi ti€t (banh ring). DAu tién, cin phai chon cac b2 mat hinh
thanh tryc ti€p bing dép thé tich ma khong chn phai qua gia cong co bé
sung. Luong du cda cic bé mit ¢in gia cOng co phu thude vio phuong
phép gia cong co va dd nhim b& mal. RS rang 12 dé giam tidu hao nguyén
vat liéu cin giam kh&i lvong pia cdng co va git 16p kim loai bién dang
trén mit ring (bang cach hot mot lugng du tdi thidu).

Can Iuu ¥ rdng, trén bé mat banh ring dip luén luén xudl hign lop
b hing be mat, lop nay can duge hdt di, do @6 luong du cho aguydn
¢Ong sau khi dip thudng |én hon lugng du sau khi phay.

Ti€n Lrinh céng nghé phu thudc vao hinh dang b ngodi cua banh
réng. Do d6, qui trinh cong nghé ché tao binh rang try, rang can v binh
rang dang dia ¢6 khiac nhau, Céc qui trinh cong nghé ndy ¢ thé duoc chia
ra ¢dc nhom sau ddy:

- Cac banh rang tru vi rang cdn khdng cd go. Tat ca cic bé mat cia
ching cén dudge gia cdng co.

- Cac bdnh rang o6 phin gd khong gia cong. Gia cong co & cac banh
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ring nay duge thuc hig¢n i vai 16, mil diu vanh ring va clc go.

_ Céc bé&nh rang danp dia. Gia céng co O banh rang loai ndy duoc thuc
hién d8i voi cac mat diu cda gd va 15.

- Cac true rang. Gia cong co dugc thuc hién déi voi chc cO tryc va cac
miat d3u vanh rang. -

Sau khi thuc hién tdt i c&c nguyén cbng, banh céng phai dat duge do
chinh x4c va tinh chit co I§ theo yeu ciw.

Cac buéc cong nghé khi ch€ tao banh rang bing dip the tich cong
wong 1 nhu khi ché tao banh rang bing céc phuang phép khac.

Khi lap qui trinh ¢Ong nghe cn xic dinh kich thudc va hinb dng
phoi, chyn chc budc dép, xéc dinh dac 1fnh vi cong suéit cua thi€t bi, xéc
dinh ché do nung vd nhitt luyén. Xac dinh chinh x4c kich thuéc phoi ban
&3y 14 didu kien quan trong & cé phdi binh rang theo yéu ciu. Thé tich
kim foai caa phoi ban diu bao gom thé tich kim loai cua phoi banh ring,
hé tich kim loai dé tago thanh lop ba via va phin kim loai bj chiy khi
nung.

Thé tich kim loai cin thi€t dé tao thinh bavia ¥, ducc xfic dinh theo
cong thic sau:

v, = K,.P.5, (21.1)
O day: S,- dién tich mat ¢t ngang cia 16p bavia (mm?);
P- chu vi phoi banh réng theo mat phan khuon (mm);
K,- hé 56 tinh dén mdc d9 dien diy kim loai trong ranh tac bavia
(K, = 0,6).

Sau khi xdc dinh dugc thé tich toan phiin V cia phoi ban diu, cin xic
dints kich thuoe cia phoi (dudng kinh va chigu dai).

Duodng kinh D cua phéi ban diu dugc tinh theo cong thic:

D = 108 Y (21.2)
K,
O day: V- thé tich toan phin cha phoi ban dau (mm>);
K, he 56 (K; = 1.5 + 2,5).
Khi c6 dudng kinh D ta xéc dinh dién tich mat cit ngang F.
Sau d6 tinh chidu dai coa phoi L
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v

L=— (21.3)

MéL bude quan trong khi 14p qui Winh cong nghé dap banh rang la
chon loai thiét bi thich hop. Loai thiét bi c6 dnh huong quyét dinh dén
néng suil gia ¢ong, tidu hao nang luong, do chinh xdc cia phoi vi woi
bén cua dung cu.

O cac nudc Tay Au thudng s dung céc loai méy ép tryc vit ma sat
¢6 luc ép tit 200 d€n 500 1dn, Nang sufl cia cic miy ndy dac 200 + 800
chiéc/gid. Phoi ban ddu cho céc méiy ndy khong co thé tich chinb xéc, bdi
vi hanh trinh ctia dung ¢y khong ¢é dinh mé né phy thude vao e xudt
hién trong qué trinh bién dang.

Gin ddy npudi ta sU dung may ép truc vit ma sat co luc €p on (1250
tan) va nang lugng va dip cuc dai cd thé dat 42.000 kG.M.

Mot loai thiét bi khéc duoc ding dé dap binh rang 13 cic mdy rén
bda vad dip bua thuy luc. Vi dy, mot s6 héng ciia Nhit Ban da ding cac
loal may nay dé dap bianh ring con.

Nhuoc didm coa cac loai méy bia 1a khong dién diy lugng kim loai
can thi€t trong mou lan va dip caa boa,

( Cong hoi Lién bang Nga, ddp banh réng duge thyc hién trén may
ép tay bién. May ép tay bién khic cic mdy rén bia va dap biba & chd 1a
truc &p c6 hanh trinh c6 dinh, do d6 ¢6 thé ép banh rang trong mét hanh
trinh tam viéc, T6c do bign dang ban dhu cua phéi thip. Tai théi di€m
bi€n dang ban diy cia phéi, tde GO chuyén dong cia truc €p khoang
0,5 + 0,8 mm/gify, 25 lin nhé hon téc do va dap cia bla vao phoi

Cong thic tinh luc tao hinh phoi banh ring bang cic phuong phap
ndi chung ¢6 dang.

Q = pF (21.4)
() day: F- hinh chifu cia dién tich ti€p xic cha phdi bénh réng trén mat
phing phan khuon (mm®);
p- 4p luc rieng khi phdi bi&n dang (kG/mm?)
Ap luc riéng p dugc tinh theo céng thdc 1§ thuydt nhu saw:

p = . K3 K K K, {21.3)
O day: o- gidi han chdy cia vat liéu banh ring dog v4i ch& d& nhiét khi
dap (kGfmm?);
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K;- he 36 tinh dén tdc d¢ bi€n dang (mdy €p tay bién: K, =
11 + 1.3; may dap ma sal: K; = 1,3 = 1.5; miy rén biia vi
may dip bia: K, = 2 + 3);

K, hé 58 tinh dén phin bS khong dizu cia Gng suit, phu thudc vao
hinh ding cua phoi (K, = 1.2 + 1,5);

Kg- hé 38 tinh dén trong lugng cua phai (phéi co (rong ludng
20 kg: Kg = 0,75; phoi cd trong luong 5 kg: K, = 0.9),

K,- he 80 tinh dén so do trang thai dng suit.

H¢ 56 K, duoe xdc dinh theo cang thi:

Kg=1+—=— (21.6)

¢ day: D, H- duong kinh va chiéu can ciia phoi khi o6 bavia {(mm);
d, h- dudng kinh via chitu cao cla phoi khi khong ¢d bavia (mm);
#- hé 56 ma st giita vat (18w bi¢n dang va thanh khudn (csi).

21.2. MAC THEP VA CHUAN B] PHOI DAP

21.2.1. Mée thép

Thanh phin hoé hoc ¢da thép xéc dinh cie chi tidu chit lugng cia
banh ring ohu: 4o cing, dd thdm t6i va kich thudc hat. Cic tinh chdt nay
quyét dinh Llinh gia ¢ong coa vl litu, mdc d6 bién dang cia nd khi ahidt
loyén va do bén moi cia rang.

Pé ché tao c¢ic banh ring nho ngudi ta thudng dong thép cachon
(thép khong hop kim) 40, 45, 50 vi thép hop kim 40X, 45X , 35XHMA...
con dé€ ché tao cdc banh rang l6n npudi ta ding thép thim cacbon 15, 20
va thép hop kim thim cacbon 15X, 20X, 12XH3BA, 20X, 1BXCT, v.v.

O Cang hod lién bang Ditc ngudi ta da su dung thép cacbon cb
0,6 + 0,9 % cachon vai lugng mangan va silic (hdp.

Con & Anh, & Phép va 0 M§ ngudi ta di si dung thép ket cdu hop
kim cao. Tiéu chudn cha Anh qui dinh thép thim cachan cd chia
3+ 45% Ni 0,95 + 1,5% Cr, 01 + 0,3% Mo.

21.2.2. Chufn bi phbi banh ring

D¢ chinh xic cha phai banb ring phu thudc vao do chinh xic cia
phi ban diiu. D& gidm sai sd kich thute cia phdi banh rang cin phai
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gidm sai 6 thé tich cua phoi ban dau. Sai l¢ch trong luong cua phdi ban
diu khong qui 1%. Trong luong clla phoi ban diu cao hon tinh 10an s€
lam cho kich thudc chigu cao cua phadi banh ring Lang.

V1 vy, dé dinh lugng chinh x4c phdi ban diu, trude khi cat phoi
lhanh nén phan loai chung theo dudng kinh.

C#t phoi dugce thuc hién trén cic mdy cdt co it chin chigu dai. DG
chinh x4c kich thudc coa phoi phy thude vao d¢ chinh xéc ga ci chin.
Sau khi c4t, phoi duge ki€m tra theo trong luong vi duge lam sach bing
phuong phap phun bi hoac phun cit. Lam sach phéi ¢d tic dung ting d¢
bong be mit 98 giam v&1 chéy khi nung nong.

Nhiét d6 nung dé€ hinh thinh bién dang déo 1a mgt y&u td quan trong
xéc dinh ca tinh cda san phdm (banh ring dap).

Nhigt d¢ nung ¢6 cac mic sau day: mic thip (500 + 700°C); mic
trung binh (900 + 1000°C) vi mifc cao (1200 + 1250°).

Nhitt do nung cao khong ¢d loi, né anh hudng xdu dén tudi bén cia
dung cu. Do d6, chon nhi¢t d¢ nung vira di s& lam téng tinh chit ca l§
cna phoi va tang tudi bén cia dyng ew. Tuy nhién, nhiét d¢d nung phai
dam bao duge 1inh bi€n dang déo cia vat lign. Kinh nghiém thuc t& cho
thfy d6i vdi thép 20 va thép 30, tinh bi€n dang dco cuo nhit dat duoc
nhiét 4¢ nung = 900°C, Nhu viy, ohiét dd nung i uu nén chen trong
khoang 1000 + 1100°C,

21.3. DAP BANH RANG CON THANG
Qui trinh cOng nghe dap banh rang cén rang thing phu thudc vio k&l
cdu cuia chi Ligt v thiét bi sif dung,
Khi st dung may rén bia co khi, qui trinh cang nghé bao gom cic
npuyén cong:
- C#t phéi dau kich thude va lam sach phoi.
- Nung phéi bing ddng dién cao tin.
Dip thd vanb rang.
- Dép tinh vanh rang (higu chinh).
- Dat 16 va cdt bavia,
- Nhiét luyén.
- Lam sach gi sét.
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- Kiém tra khuyét
tdt cia binh ring.

Qua trinh tao hinh
vanh rang duoc thyc
hién trong 3 budc:
chin, dip tho, dip tinh.

Hinh 21.1 la d6 g
dap banh ring con
hanh tinh coa xe 010
Zin 150.

DO gh co 3 vi Lk
vi tri I chon phoi
(tuong dng voi s0 do
trén hinh 21.2a), vi tri
dap tha (tuong ing
viii so do trén hinh
21.2b, vi tri 3 dap tinh
(tuang ng voi so do
trén hinh 21.2c).

Dot 16 va tao hinh
vanh ring dong thoi
khong phai la phuong
phép t6i uu. Digu nay
duoc giai thich nhu
sau: khi bién dang,
kim loai chay vé
hudng c¢o sdc cin nho
nhit, ¢é nghia 1 v&
phia 18, do dé kim loai
s¢ khong duoc dién
diy vao prophin cia
ci dap.
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Hinh 21.1. Db gd dép banh ring con
trén may rén bia co khi
+ chdn; 2- dip thé 3- dip tinh,

O My khi dap bénh ring con caa chac vi sai my kéo ngudi ta lai
ding phuong &n cong nghé khéc. Phuong an cong ngh¢ dé la: sau khi edt
lop bavia, phéi duge nhiét luyén, ria axit va lam sach, ti€p theo do phai
duoc nung trong 1o lin thi hai dat nhiét do 650 + 850°C roi thuc hién
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hai budc hidu chinh rang 1rén may ép. Tuy nhién, phuong phap cong nghe
nay gidm tudi btn cia dyng cy (cita chiy va ¢S dap). TuGi bén cia dung
cu lrong trudng bop nay chi cho phép gia cong 50 + 100 chi Lict.

Dé tang 1udi bén cha dung cu v d€ giam lyc bi€n dang, 6 khuon higu
chinh so bé ngudi ta 1am nhing 18 sau (goi 14 khan bu) O phia mat diu
o déi dién vai méi cang cia phoi Nbu viy, khi hi¢u chinh, kim Ioai thira
khéong tac thinh bavia ma dugc dien diy vio cac 16 sAu nay. Nhd d6 ma
tuéi bén cha dyng cu ting 1én dang ké.
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Hinh z1.2. Cic buds dsp benh rdng oin
a- chin phdi; b- dip thd vanh ring; c- dép tiah vanh rédngk d- bdn vé phdi banh ring
Hink 21.3 12 so &5 dap banh ring con trong 3 bude trén may rén bua.

& buéc thii 1, phdi duge chtn bing céc khuon trén ! khudn dusdi 2 d¢
tao déng 50 bd. Sau d6 phoi duge dua sang bé khubén thd hai (budc thit
1) ¢ dap tha, con dap tinh duoc thuc hién ¢ bude thi L

Sau khi dap cin cdt bavia, r6i nhi¢t luyén, lam sach vd hiéu chinh
phaoi.
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Tach ¢ic nguyén cong 40 hinh ra nhy viy cho phép afdng c20 db
chinh xac vi do bong mit rang.
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Winh 213, 5o db déip banh rang chn trén méy bla
LI b - cdc budc dp phli 1 2 - diu bl cing khudn trén va dudd,

Hinh 21.4 1 so db céc bude ddp binh rang con trén mdy dip ma s4l.

Qué trinh tgo hinh banh ring duyc thuc hidn gua hai npuyén cOng:
nguyén cong tho v nguyén cong tinb,

Nguyén cong thd gom hai bude: bude thi nhdt (hinh 21.4b) o déing
phoi chua ¢o rang, bude thd hai (hinh 21.4c) 180 vinh rang va dinh dau .

Nguyén cong tinh cang pom hai budc: bude thd nhdt dap tinh vanh
rang (hinh 21.4d) va 120 dang 16, budc thd hai: dot 6 va cht 1Gp fia (hinh
21.4e).

g} e}

Hinh 21.4. CAc budc 90 Knh barh réng con wén may ép ma sat
a- pnod b o- phidi sau nai bude dip thi nndl vi thl hal;
o @- phi sau khl dép tich vé okt 10p ria

Hiph 21.5 1a db gd dap banh rang con trén may dip ma sat. Trong
(rudng hop nay chiy va cdi dude Jép trong cée chi tiét chuyén ding, vi vy
chiing o thé thay d6i Ll buéc dap tha sang budc dap tinh mot cach dé
dapg (hinh 21.5a).
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V& nguyén tic, d€ tao hinh 50 bo ¢6 thé dang c6i gia cong tinh nhung
dd bi mon, khong cOn dd chinh xdc ban dau.

Sau khi dap, cic phdi duoe chuyén qua may dap léch tim dé dot 16
va cit 1p ria (hinh 21.6). O day, budc tha nhit la dot 16, con budc thy
hai la cfit 16p ria.
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Hinh 21.8. B0 ga dft 8 va cdt 0p rla coa banh réng

D¢ lam ngudi déu phoi va d€ tao ra co tinh t6t cua vit li¢u, dong thoi
dé giam lop chdy bé mat, cic phoi sau khi dip duge dat trong thing cé
chida phoi gang (lam cho nhiCl dd giam U ).

Sau khi thuong hod, phoi duge kiém tra bling quan sét b& ngodi v
biing dudng hodc thude do rang.

Cong nghé dip banh ring con trén diy dugc dp dung 0 cdng hoa Séc
va di tiét kiém duoc khoi luong kim loai dang ké.

Dudi day la céc s6 licu tiéu hao kim loai khi ché tao banh rang hanh
tinh (s6 rang z = 10, m6dun m=8) bing phuong phép cit got va phuong
phéap dap.
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Cit got Dap
Trong lugng phoi ban diu (kg) 3,26 1,39

Trong lugng phdi dap (kg) 2906 1,30
Trong luong chi tiét (kg) (0,92 0,92

Lucng kim loai mit mat khi dap (kg) 03 (9,2%) 0,09 (6,4%)
Luong kim loai mdt mat khi
gia cong co (kg) 2.04 (68,95%) 0,38 (29.2%)

Téng s6 luong kim loai mat mat (kg) 234 (71,77%) 0,47 (33,8%)

So sanh edc s6 liéu trén diy cho thdy (ng dung phuong phap tao hinh
banh ring bing bién dang dc¢o ¢ho phép tiét kicm méi chi tiét 1,87 kg, c6
nghia 12 chi cd 43% luong kim loai s0 voi phuong phap cit got.

Can nho ring. chél luong cua banh rang dudc ché tao bang phuong
phap dap, efu tric va co linh cua kim loai phu thuge vao hudng chay cha
vit liéu trong qué trinh hi¢n dang.

Hinh 21.7 13 thd tu céc bude tao hinh phoi banh rang ma qua do co
thé¢ thdy hudng chay cia kim loai.

,L—
@50
g < —

a) b) €) d) e)
Hinh z1.7. Ddc tinh chdy kim loal 0 cic gal doan tao hinh phél Banh réng

Phoi ban diu 13 phoi thanh cé dudng kinh 50 mm va chigu dai 120
mm (hinh 21.7a). Dua theo huong thay d6i cia céc tha (trude lac bién
dang chiing song song vdi nhau) €0 thé k& luan vé dac tinh chay coa kim
loai trong qué trinh tao hinh phdi banh rang. Khi phoi bi ép 25% (hinh
21.7h) xudl hién do tang trdng via O mat ddu phia Lrén xuft hién diu hiéu
cua ranh rang trong tuong lai. Sau khi bi ép 35% (hinh 21.7c) rénh rang
dudc dn sdu xudng v xuét hi¢n su phan chia kim loai ra vanh rang va go
banh rang, phdn trén cia phoi ¢ dang hinh con. Khi bi ép 50% (hinh
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21.7d) ¢hiéu cao cta ranh ring dat il
tri ghn cuc dai va cic mat con cua phdi
duge v¢ tron. Tao hinh vanh rang va

cac yéu 0 kbic cua phoi duve thuc TIIITIIAN

. . ] ' : L B i 13

hicn sau khi no bi ép 60% {hinh 21.7€). t#j#“"&i‘
111113

Hinh 218 1 so db thay ddi hinh Ei}-*#-*ﬁj*

dang ban ddu cla lud o2 d6 khi ¢hdn [_T]Ij_-ﬁja

(dap hodc ép) phol, no cho phép guan e

sat dic tinh chay cua cde 16p kim loat
fnim song song va vudng goc ¥ai duiing et
1Am doc cta phoi. -

 Ta thiy, 141 cd che 16p kim 1021 0 g4, Thay afi 11 toa do tien
deu thay déi. Bi€n dgng cua g banh  phti Han try kit @4p bank rhng cBn.
rang it hon so vdi vanh ring. Cic 10p

kit loai cta vinh ring nim ghn dudng tam bj bién dang it hon so vOi cac
iop kim loai niim & mép ngoai cia vanh ring. Nhung noi chung sy thay
46 cua Wudi kim logi xdy ra déu din. Do 46, khi tao hinh bénh rang bing
phoi hinh try, hioh dang cua phdi thay déi deu, tao 13 s4 chay kim loai
dau dan va chinh xic vio prophin cua khudn dap.

21.4. DAP BANH RANG CON RANG CONG

Hién nay Lrong nganh ché tao may ngly cang su dung rong rai binh
rang con rang cong vi ching ¢o uu diém 1a chiv duoc tai trong tan, do an
piam va dam bio dd 6n dinh khi lam viéc voi pbe df cao.

Ché taoc banh ring ¢én rang cong hien nay cha yéu duoc thyc hién
hiing cac diu dao hodc bhing dao phay tryc vil con. D& thuce hién nguyén
cong niy chn phat ¢6 s6 luong 1on céc méy cit rang, O day luong kim loal
chuyén thanh phoi chidm khoang 40%. Vi vay, tim kism chc phuong phap
ché€ tao binh riing con rang cong bang bién dang déo 12 moL nhifm V4 ciip
thiét.

O cong hod Séc, ngoai phuong phap dap bagh rang can thang nauoi
ta ¢on dap banh rang cbn ring Comg. Vi du, & mot 56 nhd méy di dng
dung phuong phép dap dé& ch€ tao banh ring con TANg CONg chi ddang cua
& 1o tai (hinh 21.9).

Phoi ban diu Ya phoi cén tron, cd duong kinh 60 mm.
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4t 350 t4n, trong lugng cia no
duge thuc hién biing dap

Phoi duoc cit trén may ¢t ¢6 luc ¢
+ (0,4kg. Tao hinh 50 bd

437 kg voi dung sal
vudt phin dudi.

Hinh 218, Phil panh ang cfn rang cong (banh ano} (Z= 1 =735
chidu xofin trék goc néng cus réng atze)

i duoc nung nong lai va dudc chuyén toi
dé dat cic kich

ndng dat 900°C

Sau budc tao hinh so be, phé
méy dap ma sil, tai diy hai nguyCn cong duoc thuc hién
thude co bin ciia phoi. Tiép theo do, phoi lai duge nung
va duoc hi¢u chinh rang lan culi.

Sau khi cit l6p ria, phoi dudc dat trong thung

nhict do din dan.

¢é phoi gang d¢ ha

sanh kim loai (vat licu) khi ché tao bénh

Dudi day la cac s( licu sO
m = T,35).

rang cOn rang cong nai trén (z = 11
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Cit got Diap

Trong luong phoi ban ddu (kG) 5,96 437
Trong luong phoi dip (kG) 5,60 4,21
Trong luong chi tiét (kG) 3,11 3,11

Luong kim loai mat mét khi dap (kG) 036 (6.45%) 0,16 (3,66%)
Luong kim loai mét mat khi

gia cong ca (kG) 2,49 (44,50%) 1,10 (26,2%)
Tong 56 luong kim loai mdl méat (kG) 2,85 (47,78%) 1,26 (28,90%)

So sinh cdc 6 licu trén day cho thdy sa dung phuong phap bién dang

déo cho phép ti¢t kiém kim loai 1,59 kg d6i vdi mdi chi Li€l, ¢o v nghia
la 26,679%.

Hinh 21.10. Phdi barh rdng ofn dang dia réng cong (2 = 45 m = 35
chibu xodn phdi; gic ndng oda rdng 177300



Qui trinh ¢ong nghé ché tao banh rang con dang dia rAng cong cong
duoc ti€n hinh tuong tu. Tuy nhién, do bioh rang cdn loa nay ¢& kich
thudc 160, cho nén phai diing miy dap < 1n (1000 + 4000 Lin).

Hinh 21.10 12 han vé vi hinh chup phoi coa bénh rang cén dang dia
rang cang.

Bang  phuong
phap dap <6 thé gia
cang duoc banh ring
dang ia ring cong
(hinh 21.11). Trong
trung hop nay coi
vinh rang 4 ndm o %
dudi {ldp trong dé 2) : ff/\/
co k&l civ danyg dia, s /

/
-~
//./‘,-)f .
. - . PPy
A phin cdi vanh ,/f//}/f}y'/ o

rang ¢6 lip midng 6
lat 5, mifng 10 NAY  yan 21010 56 db Khwon ddp banh ring deng dla rang cong
duge d4d1 trén Lryc 1- ;héw dip: 2- 98 Ui 3- banh rangé
' £ oga " 4- ol va i 5. migng lon trc déy.
diy 6 d& diy banh ol varh ring: S mifng 1ok & e diy

cang 3 ra ngoai sau khi dugc chay dap 7 1ic d0ng va 2o hinh vanh rang.

21.5. DAP BANH RANG TRU

Banh rang try ¢d thé duge ¢hé

) I
1a0 bing phuong phap dip mat dau ' . —‘j‘
i — !
(hinh 21.12). , R S /
il

Khutn dap binh rang try gom
¢(i vanh ring 4, ¢Oi vinh ring 4 k\;’;/
duge dat irang dé 2. Trong d€ 2 o *é\:g
ldp truc ddy 6, phia trén truc day o b y%\/
cd dit mifng 61 5 d€ 1o hinh phan o
&1 coa banh ring. Sav Khi banh réng 5..'-;._’ -
- kY N 2 - /52 ﬁ ':.'- i:;
2 duoc dap bang chay dap 1, truc day
6 cung miéng ot 5 diy banh réng ra
khéi ¢fi dip vanh ring 4. Bac dinhHink 2142, 80 db khuén dap binh raeg try
vi 7 ¢d tac dung o dinh céi vanh + chiy dip; 2 cf dudi 3 bamh rang

4. c@i vaph réng; 5 mising la); & truc
ring 4. ddy; 7- bac dinh v of vanh réng
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Ung dung phuang phip dap
o theé ché tao duoc ¢c bénh rang
lizn khéi (blac banh ring) voi che
vinh rdng try - ring ¢on hoac
vinh ring tru thang - rang
nghi¢ng vov. Hink 21.13 ta cic
bloc banh ring duoc ché 1ao bling
phuong phap dip. Cic bloc banh
rang nay o modun m va s§ rang z
khéc nhau.

L]

Qui trinh cHng nghé ché tao
cée bloc banh rang trén déy cing Hinh 2113 GAc Bidn binh réng duge
giong nhu ¢ui trinh cong nghé che ch8 1ao blng phucng phap dlp
tao banh rang cén hodc banh ring ELJm;i': ::g;’: 3}] m:i :::;
thing ¢é mol vinh rang. Tuy
nhién, két ciu coa khudn khdng hoan todn gidng nhau ma & mia khuon
trén (hay com goi 13 chay dap) cd prophin vinh ring dé€ dip mot vanh
rang, con nua khuén dudi ¢ prophin vanh rang va mit phin khuon 13
mat gidi han gida hai vinh rang.

Hinh 21.14 13 d% g dip bldc bénh rang try (c6 m vA z khic nhau).
Vi hal vinh rling ¢6 56 rang z vd modun m khéc nhau cho nén nguyén
cdng tao hinh binh rang chi dugc thuc hién trong mdt hanh trinh coa
chay dap. '

XEL 1 quan diém kinh 1€ - k§ thuat thi cdc banh rang dap phai thoa
man ducc cic yéu ciu sau diy:

- Banh ting phii duoc dép theo hinh dang va kich thude vadi lugng du
gia cdng cd nho nhat.

- Prophin rang phai v6 dG d§ chinh xac sao ¢ho khi gia cong tinh chi
can thuc hién nguyén cong ci ring.

- V& tron diu rang phdi duoe thyc hién trong qud trinh dap.

D¢ xéc dinh dd chinh xac cia banh ring dap ngudi ta lam (hi nghiém
nhu sau: ddp mét banh rang ry ¢ gd Sau do chon vanh rang lam chufn
dé mai 16 (bodc chudt 18), sau khi gia cong 13 banh rang duoc ci vi duoc
nhiét luyén, P9 chinh xéc cua banh ring dudc ddnh gid bang cic chi tiéu
cua do chinh x4c déng hoc (sai sd tich Iu§ budc vong) vd do én dinh khi
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lam viéc (sai sé
budc co 5O vi
sai 50 chu ky).
Dé tiang d¢
chinh xic kiém
1ra ¢iin su dung

B}

true gd khi ca ; | Nl A\\& v
rang. Kiém tra 1 g | 2% 3
sai s0 tich luj g f’g : =7
budc vong Ay, %

sal, 6 hubc , ¢ ! L
vong At va sai : /b\.\\1

s chu ky [ E
duoc biit dau ti ; '

;/\3
74
_

?)
cing mol rang oo
nao dd. Hinh  It—————
2 ki qui T | Y
21.15 13 k&t qua | A . %
do cadc budc o Bl PITh.  ems =
s - oA s /
vong va budc co \ ::’4 } -1-1' ? 7
sd, con  hinh i CzaRyr| TRl
: - LI G prery N
21.16 1 so do h| “\Ii iu, iﬁi‘
i s o : e I NN L
sai 5O chu ki L | ‘.\'\rﬁi!, :Q\\
i [ a3
Trén co so 5 SR | :
phan tich céc ef \\\\gﬁ{//,;ﬁ', £
50 litu ¢ Lrén teee _%,%
cd thé kdl judn ——

ring do chinh

@22
xi¢ theo budc _ T‘Tﬂ—~“

! WAl =1
¢ia binh ring - -—'T/

Lm [
duoc ché tao |l 1-12-/_ ;ihl
bing phuong e | 1

. , o
phip dap dat m,,_J

cdp 10-12 (theo o

ti¢v c¢huin cua Hink 21.14. DB gé oép bidc banh réng iry cd hai vanh rﬁ:;g
; a- ban vi 3p; b ban v mla knudn trdn v rda khudn dud;
Biac DIN 3962). c. phdi bénh ring.
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Hink 21.15. K&t qud do aai s# cula banh rang
a- sau kh dip; b- sau khi cd aky- sal =8 tich Wy bude wong
Aty - sal =8 bufe ving n s6 thd W oring

Binh rang dap dugc gia cong tinh bing phuong phip ca cé dd dao
hudng kinh va sai s& budc co s gidm ding k& (bang 21.1).

Bdng 21.1. %ai si cha banh rang tnide va san khi ca

Céc bénh ring | D0 ddo hudng kinh cua vénh ring Sai 58 bude ¢o s
duQe nghén cuu i -
Sau khi dip Sau khi cA Sau khi dip Sau khi c4
1 076 0044 0046 0,010
2 Dxl4 00e4 Q050 oo
3 OHE 0068 0064 0.035

D& dinh gi4 do chinh xsc
cia hinh ring sau khi nhiét
luyén ngudi La nhiét luyén cic
banh ring (vit litu thép 20
MnCr3) suu khi dip va ca dat
dd cing HRC60. K&t qua
thuc nghi¢m cho (hidy bién
dang sau nhiét luyén caa
binh rang dip khéng phai lac
Nao cOng xdy ra va lrong Lat
cd cac trudng hap bién dang
cua hiinh rang dap ludn ludn
nhd hon bidn dang cia bénh
rang duoc ché teo bhng

phuoeng phap
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Hinh 2110, SA db sal s8 chu ky
8- sau khi dip; b- =zau khi cd réng;
c- sau khi nhidl luydn.




Tuy chién, do0 dao hudng kinh vanh ring vi sai 56 bude co sG sau

nhi¢t luyén déu tang l1én so v3i sau khi ci ring (bing 21.2),

Bdng 21.2. By ddo huing kinh vanh ing va sal s buic ¢o 50
san khi ca rang va saw nhiél luyén

Gée bénh ring D9 dao hudng kinh vanh ring Sal s8 budc £d Bd
dutc nghitn cuu Say ki Sau khi Sau khi Sau khi
¢4 ring nhibt Wy én ¢l ring nhigl uydn
i oo 0.052 con op24
2 0.080 0,082 0019 0040
3 0,068 000 0,038 0042

21.6. GIA CONG CO PHOI CO RANG SAU KHI DAP

Binh rang 1& mét chi tiét quan irong trong nhigu loai may va co cfu khic
nhau, vi vy vi¢c che tao chiing, dic biét 1a qui trinh tao hinh rang, nhiét
luyén vi gia céng tinh phai duoc cha ¢ thit cdn than. Chal luong bénh
ring xiu 13 nguyén nhaa gay ca ti€éng on vad rung déng, din dén hién
{uong gy ring, gidm cOng sudl truyén dong v nhiéuw khuyél i khéc,
cudi cong 13 giam chat luong may,

Trong tdt ca
cic irudng hop,
cic banh rang
phai ¢6 18 duac
gia codHng dat db
chinh xic cao dé
o) dinh truc quay.

Trong nhitng
tcuong hop khi
mi bénh ring cin
nhiét luyén, phai
gia cong linh 18
trude, sau do |4y
16 1am chuidn dé
gia <dnpg  tinh
rang. Nhu vay, do
chinh xidc ciia

=

R

Minh X107 MAm cdp mang df gia cing I8 bénh rling tey
t con B 2- banh ring 3- chiu kep: 4 mang 5 4bn
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banh rang phu Lhudce ¢hi yéu vao do chinh xfc¢ coa K chudn.

Trong thyc t&, dé gia cong 15 nguoi 1a sk dung nhitu loai mam cBp
khac nhau. Chudn dé gia cong 16 12 vanh eing voi 3 con lin duge dit cich
nhau 120°C ¢hinh 21.17). ’

Binb rang gia ¢ong 2 dugc ga teén ba con Kan 7 va duoe kep chit
bang cic chdu kep 7 khi don rit 5 dich chuyén v& bén trdi, fim bicn dang
mang 4.

Con 1an 1 <0 dudng kinh d phai duge 1y 1én dudng kinh chia, 6 nghm
I trén cdc diém A va B (hinh 21,18) ndu:

CAD =a + ¢ . (21.7)
O day: a- goc ap luc;

@~ goc piita tdm déi xdng coa rinh va bdn kinh di qua diém trén

mat rang,
Goe p duoe xic dinh theo cong thic
360°C
p = (21.8)
4z

Duéng kinh d = 2AC, cin AB = —

Nhu viiy, duding kinh cia con 1n d duoe xéc dinh theo ¢dng Lhic saw
mr

d=———- 21.8
2cos{a + p) (21.9)

Khi gia cong 1§ dung chuin la
vanh rang g4 trén ba con lin Lhi
tam 14 va 14m duing kinh chia sC
hoaa wan tring nhaw. DE gia cong

& cGa banh rang cOn thing ngudi
1a ding dO pd adng sudl cuo cd co
ciiu kep chit k&t hop co - dién
(hinb 21.19).

Banh thng gia cong 6 duge gi
trén ba chdt (¥ cia dng 101 5. Ong
61 5 duge lp trén than do g 7.
Kep chal binh rang gia cong duoc thue hi¢n béng truyén dong dién nha
dom riit 3 duoe néi vdi khop néi I ¢d hinh dang gidng nhu hinh déng cua

Hinh 21.48. St 99 thh duling kinh con In
d& dlph v banh ring iy khi gia céng 15
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mil 3w cua
hinh ring pia
cong. Cac tay pat
2 et 1y xo 4 d¢&
ddy binh riing
pia cOng ta ngoii
sau khi ¢ tién
xong 14,

L8 gia cong
duoe ding  d¢
lién g0, tico mal
dau vh cac yéu
16 khdc ¢ia binh
ring pia cdng.

NEéu  theo
dicu  kién  lam

vidc cua  hinh
rang trong miy,
cie rang khong
cian ¢ d& chinh
xic cao  thi

chdng khong cin
phit gia cdng co S T

bd sung. N&u ci

yéu cldu tang d¢ ,Q’ == @

chinh xac cda .

I J
vanh rang thi Mol
dong 1§ 13 LD &

ldm

chugn dé gia
cdng vanh rang

lrén ehc may cdl Hinh 2116, 08 gé gia obng 1B banh rang cbn thing

) . + khip ndi 2. tay gat 3 don it 4 10 xo; 5 Sng 16t
ring thong ol 3 ch¥t 1 6 binh ring gia céng 7- thin dd g

thuomg.

Tuy nhién, phuong phip gia cong tinh vinh ring hop 1y nhét 1a ca
rang hofic mai ring (nfu hanh ring ciin nhiét luyén).
Ca ring hodc méi rang déu dugc thuc hién bing cdc bién phap thong

283



thuong sau khi 16 d duoc gia

O D D P L A AP AR 7 AIL 2. P
chng. \‘Q\\\\\\‘Q\ | N S “‘\5
Giia eong tinh vanh rang sau S N
khi dap cé thé duge thyuc hién . . “\\
bing phuong phap chuét (hinh N sy
21.20). Phuong phap naéy dat nang ) \\\
suiit cao hon so vdi phuong phip - . %_&
ch ring hodc mai cing. N /2
Banh rang gia cong [ dugc gé 1 L 3;,/;\\:

trén & 4 va dugc kep chat bing —
don tat thong qua vong dém 6 O
mit diu. Dao chudt 2 gom 5 dogn
c6 dudng kinh tang din duoc 1dp
trong Ong 3, dng 3 duoc kep chat
trén gid 14p dao 3. Nhu viy, khi
gia 14p 5 ciing &ng 161 3 dich

chuyén xudng phia dudi, qué trinh T q/V/////W
chudt dugc thyc hign.

Hinh 21.20. S50 d8 chufit phéi hanh ring
Khi chudt binh riang cd F bénh rang gia cong 2- tao chubt;

modun m = 3 mm, bé cong vanh ¥ 'S“i 'i: I‘:F‘J“ d':':ﬂg_":b:: E;ﬂ'_’m
rang b = 40 mm, thai gian gia

cong la 15 gidy. DO pa trén diy cho phép gia cong nhiéu binh ring cing
hic.

Uu diém coa phudng phip & dung cu don gian, khong ¢hn chuyén
dong bao hinh vi chuysn dong phén dd phic tap, qué trinh gia cong don
gian, khong cln can bod cd trinh dg tay nghé cao.

. Chudt rang cdn ¢o uu diém 1a khong c3n gia cong 16 chudn. Sau khi
chudt, vinh rang dat d6 chinh xéc eao, nd duge ding 1am chuin d€ gia
- cOng tioh 16, Nhu viy, dd chinh xic tuong quan givia 16 vh vinh rang dat
gi4 tri cao nhdt.

Trong nhiing trudng hop banh rang chn dat do chinh xdc, do ciing va
da chdng mon cba 14p bE mit, nén ding qui trinh cong nghe nhu sau: dap
nong va hiéu chinh ngudi. Do d6, chn phai hoin thign céc phuong phap
tao hinh bing bién dang déo d& co vanh rang sau khi dap khong cén phai
gia ¢ong co bd sung.
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CHUONG 22

CONG NGHE CHE TAOQ BANH RANG

BANG DAP HUONG KiNH

22.1, SO 80 TAO HINH, DAC DIEM KET CAU CUA DUNG CU

VA THIET B|

Dép hudng kinh la4 phuong phdp gia cong mdi, duoe ding dé ché tao
bidnh rang, banh xich va céc loai chi 1i€t khic ¢6 b2 mét ting, D¢ thuc hién
phuong phéap nay phai ché tao dung cy dic biét cho phép tac dong co khi
101 chi tiét gia cong tao ra nhidu hudng chdy kim loal va tzo hinh vinh
rdng trong mét hanh trinh lam viée coa miy. Piéu ndy cho phép st dung
cac phuong phip gia cong bing bién dang déo theo thit ty: hiéu chinh,

chon va ép hudng kinh.

Cdc chi ti€t chinh cda dung cy khi dip hudng kinh 13 cic chay chinh,

cdc chay phu va trac dot (hinh 22.1).

Qua trinh dap
huéng kinh dugc
thuc hién thco ba
bude:

Budc tur nhét:
g4 phoi 3 trén
chdy chinh 2
{(chay chinh 2 cd
cdc g0 7 d€ a0
hinh mal d3u cia
béanh ring).

Bude thé hoi:

phdi 3 duge chodn (dap) bing cac chay chinh I, 2 v2 18 duoc dot bing chay

Hinh 22.1. Sd db [4m vidc cia dung cu khi dSp budng kinh
a- vj b ban dbu; b- phdi dugc chin bing o chay chich va
dudc ddt 15 bling trac a8t c- cdc chdy phy ép phli then
phudng huidng kinh 4 2. céc chay chink; 8- phéi 4 cde
ehdy phy 5 tryc dit 6 7- cde phiin gd tién cdg chay
chith a8 tac hinh m&t diu cua bach ring.

ddt 3, cac mat ddu duoc tao hinb bing cac phin gb 6 va 7.

Budc thii ba: Cac chiy phu 4 ép phdi theo phuong hudng kinh d€ tao

hinh vanh ring.

Chuyén déng hudng kinh cua cac chiy phu v chuyén dong ddi hudng
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{hai chizu d&i nguoe nhay) clia cac chay chinh duoc gidi han bang cac cu
chan cing. Vi vay, dé dang thuc hién duge cic diéu kigén tao hinh vanh
ring.

Dé tao ra chuyén déng hudng kinh ¢ia céc chay phu cd thé dung co
cdu chém dudi dang mat nghiéng ¢ dau chay phu 4 (hinh 22.2) va céc cu
ty ¢ be mat con 8 duge Mp trén d€ 7 coa dd ga. Chay chinh phia trén /
duoe 1dp trén d€ teén 6, con chay chinh phia dudi 2 duge g trén d€ dudi
7. Khi chay chinh I di xudng, phéi 3 bi chOn lai, truc ddt 5 dét kS bénh
ring, ¢ac phian gd 9 va 7€ tao hinh mii ddu cia banoh rang, con cdc chay
phu 4 dich chuyén hudng kinh nhé mét con cua chiy vi cd ty ¢dn 8 dé
tao hinh vanh rang.

Chay phu (hinh 22.3) ¢6 k&t cdu gom than I va diu 2. Du 2 duoc
kep chal voi than 1 bling vit. Khi chay ti€n sdu vao phdi theo mang dén
hudng 4, dia 2 duge gid chdt & vi tri c3n thi€l nhd mat coa 3 cia chay.

Vit kep (khong thé hién trén hinh) chi cd tic dung gid cho than Iva
din 2 ciu chay lidn khGi khi chiy 10 vé vi tel ban dau,

Khi modun m cia banh ring gia cong thay déi chi can thay doi diu 2 cila
chay. Vit ligu ché€ tao diu cd 1hé 1a thép gié P18 hoac hop kim clng. Phan
cua dhu 2 an séu vao phoi cd prophin gidng nbu prophin cua ranh rang.

P’ﬁ’/ﬁfﬂ///xﬁ’;ﬁ?’?ﬂ?//ﬁﬁ'ﬁﬂd

Minh z3.2. OO ga Wp oo cfu chém Hinh 22,9, Chay phu dd ddp hudng kinh
dé rao chuyfn déng hudng kinh T than, 2- diy; 3 mdl cdn
12- che chay chink, 2- phi; 4 cde chidy 4 may din midng chuysn ding
phu; 5 trye o9t 67- g€ trén va of oud cta chiy.

8 o ty cbr: 9, 10- cdc phdn g3 tén chiy
ehinh o€ tao hinh mdt dhu coe bénh rdng.
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22.2. CONG NGHE TAO HINH VANH RANG VA LO

Trong qui trinh céng nghé ché€ tao banh ring bing phudng phip bién
dang déo ¢ thé Gng dung cic npuyén céng chudn bi phdi tuong ty nhuy
khi phay lan ring ho#c XQC rang.

Kinh nghi¢m thye 1& cho 1hdy, phuong phap dap hudng kinh duoc ung
dung chi ¢6 hig¢u qua d&i véi céc biah ring oo sé rang z = 253 + 30

Qui trinh cong nghé ché tzo bénh rang bang dap hudng kinh gbdm
nhitu nguyén cong, nhung dé tign quan sit ¢6 thé chia céc nguyén cdng
nay ra hai giai doan chinh (hinh 22.4}:

- Giai dogn 1: gom cic nguyén cOng gia cong «o dé€ tao hinh ding vi
kich thuéc caa phoi (hinh Z2.4a, b, c, d).

.. Gigi doan 2: gom cic nguyén cong nhu nung nong, ryc tiép (2o

/‘\‘&\\\ \ﬁ
I

Hinn 22.4. Oui Ifich cdng nghe ché tao barh ring bing phudng phip dap hudng Kinh
a, b ¢ o gai doan 1 8 ¢ b gl dean 2

287



hinh vanh rang, dot 18 (hinh 22.4e, g, h) va cac nguyén cong gia cdng co
ba sung (chudt ranh then, khoan céc 1§ nho v.vLL)

Céc nguyén cong & giai doan 1 hoan toin giong cic nguyén cong khi
chuin bi phoi dé ché€ tao banh rang bling phuong phép cit got.

O day, hinh déng cita chi tiét 13 y&u td chinh d€ x&c dinh s6 luong va
thr lu cic nguyén cong. Trude khi dap, 16 coa phoi co the dwge gia cong
hojc khong,

Khi phay lin ring hodc xoc r4ng, do chinh xdc gia cong phy thudc vao
4§ chinh xdc cia phuong phap v dé chinh xéic cia mat chuin dinh vi.
Nhung khi dap, d¢ chinh xdc gia cong khang phu thuéc nhigu tim vao do
chinh xic coa phoi (bao gom ca coe mat chudn dink vi) trude khi dap.

Dute ddy ta nghién cGu qui trinh cong ngh¢ ché tao banh rang bing
phuong phap dap hudng kinh.

Banh rang chu dong cua bo truyén dong trong miy khdi dong dién cé
s6 rang z = 11; modun m = 3, géc &n khdp & = 20°, dudng kinh vong
chia d = 3343, chigu cac diu rang h' = 3,5 mm, chitu cao rang h =
5,35 mm, chi¢u day rang theo cung chia § = 5,5 mm, chidu rong rang
b = 25 mm, d6 chinh xic cip 9, vat lidu: thép 15XP.

Qui trinh cong nghe ch€ (ao banh rang néi trén gdm hai giai doan.

1- Giai dogn thit nhd:. Chuin bi phoi:

- Tién duang kinh ngodi, xém mit diu, (ién go, khoan va khoét 16.

- Raa sach phoi

- Ki€m tra phoi.

2. Giai dogn thit hai. Tao hinh bién dang vanh rang.

- Dép hudng kinh d€ tao hinh vanh rang va hiéu chinh 16,

- Phay mat nghiéng trén ring.

- Nhiét luyén.

- Mai 16 vi dudng kinh ngodi cua go.

- Rira sach, xdy kho va kiém tra.

Qué trinh tao hinh vanh ring duge thyc hién trong trang théi phdi
duoc nung néag. Tuy thudc vio hinh ding cia banh rang, cé thé dung
mot trong hai phudng phap dap hudng kinh.
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O phuong phép thi nhét, tac hinh vanh ring dugc thue hicn dong
thdi vk tao hinh (hi¢u chinh) 18, cdn ¢ phucng phép thit hai 156 bénh ring
duac gilt nguyén (hinh déng va Kich thude khong thay GOi).

Phuong phap thi nhidt duge diang dé ché tao cac banh rang co 56 rang
nho, dudng kinh cia vanh rang va dudng kinh cia 14 khéc nhau khong
nhitu.

Khi dap banh ring dang dia c6 ty 1¢ cha duong kinh vanh ring vi cua
16 trong khoang 5 + 10 thi chi clin lam bién dang vanh rang ma Khong
cin lam bicn dang toan bd phin vit ligu O phia trong vanh rang. Vi vy,
irong trudng hop nay phéi chi cin duoc nung ndéng va hién dang o phin
ngodi, con 18 va phan vit ligu xung quanh no khong cin nung nang va
khong cin lam bién dang.

Duting kinh phdi d, trude khi dap duoc xéc dinh theo cong thic:

4, =D,- (D, - DY (22.1)
& day: D, - dudng kinh déy rang (mm};
D, - dudng kinh dinh rang (m}.
Khi do, trong luong phai G duoc linh nhu sau:

G = Hd} - ) by (22.2)
O day: 4
d- dudng kinh phdi (mm);
d- duting kinh vong chia cua banh rang (mnoy;
b- chitu day phoi, blng chitu day vanh rang {mm},
v - trong luong tiéng cua vit ligu banh rang.

22.3. DAC TINH CHAY CUA KiM LOAI VA LUC TAC DUNG KHI DAP
HUCONG KINH

V& bdn chit, dip hudng kinh [2 qua trinh tac dong coa dung cu th
kim loai d¢ tao ra trang tha Gng suft mi trong &6 cac dieu kign chay caa
kim loai vao khong gian ty do ducc hinh thanh nho céc chay dap.

Khi truc dot ti€n vac & phdi th & vimg trung tam cia phoi Xay ra
hien tuong chay kim logi theo phuong hutng kinh. Khi phoi bi chOn gitra
hai chay dap chinh ¢ phia lrén va phia dudi, hién wong chay kim logi bi
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£idi han & hai phia wrén va dudi, cod nghia [a theo phuong doc true, Khi
cac chay dép phy dich chuyén theo phuong hudng kinh, kim loai chay
theo hudng tr t4m ra ngoai dé hinh thinh prophin ring.

Qui trinh bién
dang nay cd dic
diém: tdl ¢4 céic
thanh phin iing
suit chinh a;, o, va
o, déu 13 Ung sudt
nén vi so dd trang
thdi bi€n dang cé
hai bién danpg nén
£, £4 v mot bién |
dang kéo &, (hinh
22.5).

bé thigi k&
dung ¢y vi chon G, %
miy dap phai xic

) . - 1) £
dinh luc cidn thi€t ’ =
dt lam bién dang Winh 22,5, S o bi€n deng va d3c tinh chay
kim loai khi dap cla kim loai khi ddp hudng ko,

hudng kinh. Gid i luc Q do céc chay dap chinh vi chiy dap phu tao ra
duge tinh theo cong thic:
Q = pF (22.3)
O day: p- 4p luc riéng cia kim loai 1én chay dap (kg/mm?);
F- dién tich, ti€p xic cda chiy dap vai kim loai bi&n dang (mm?).
Ap lyc rigng p duoc xac dinh theo cong thile sau (khang tinb dén m
341 ngoai):
p = 3a (22.4)
0 day: o5 - Ung sust (og = oy - o3 khi o, = o,
Luc Q, cAn thict d€ ép phoi theo phuong hudng kinh duoc xéc dinh
Lheo cdng thic:
O] = Q_.Kigx (22.5)
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O day: K- s8 luong chay dap phy;
«- géc nghiéng cia bé m! chém cia chay dip phuy (do)
Q,- luc Lac dong cba mbi chay dip phu (kG).
Luc Q_ duoe tinh nhu saw:
Q, = phbt (22.6)
& day: b- chi¢u day cia vanh rang {mm};
1- chitu réng cia ranh cing hay chitu rong cla diu chay dap (mm}.
Khi d6 luc Q, duge xic dinh theo cong thic:

Q, = pbLK.ge (22.7)
Luc Q, cin thift d¢ chon phéi theo phuong hudng trye:
Q, = pF, (22.8)

O day: F- b¢ mat kim logi tham gia vio bi¢n dang déo khi tao hinh vanh
rang. B& mal nay duoc xdc dinh nhu dién tich cia hinh vanh khuyto ¢6
dudng kinh ngodi bing dudng kinh vong chia d cua banh ring, con dudng
kinh trong bing dudng kinh d, (12 giéi han cla kim loai bi bi€n dang kin
120 hinh vanh rang), co nphia la:

T
F, = b (d* - 4% (229

Budng kinh @, duoc tinh theo cong thdc:
d, =D, -2k (22.10)
O day: D, - dudng kinh ddy coa vinh ring (mm);
h- chitu cao caa rang (mm).
Khi dé, lue Q, dude tinh theo cong thic:

Q; = E P{dz - di}

Nhu véy, téng hop lue Q chn thi€l d€ thuc hi€n nguyén «Ong dap
hudng kinh la:

Q=Q, +Q (22.11})
Hay:

Q= p[h.l.k.tga + ’;— (d? - dﬁ)} (22.12)
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CHUONG 23
DUNG CU CHE TAO BANH RANG BANG BIEN DANG DEO

23.1. 80 GA DAP a) F]
BANH RANG
Bbo ga  dap

banh rang cé hai d¢
chinh (d& trén va
dé¢ duéi) duoe lip
tryc tifp voi cédc co
cdu truydn dong
cua mdy.

Hinh 23.1 la do
ga dap banh rang
cdn ring cong trén
may dap ma sat. g

Nguyén 1y cua
do g4 nay ciing b) - L
gidng nhu do ga f ﬁy’f’// :

dip bénh rang cdn /j;{ 7 /; _
rang cong trén may ",{/// ’///; i
dap bia. 2 /54 | Vot
. I e LI S
Trong trudng {”éﬁ;ﬁ /f:;.’{.'- ’/?'
hop nay cSi vanh TR, wrve N
rang nim O nuoa ;”,?;"_'f_‘;/ T viae_ L i 7
khuon dudi. B ga 4 - Bi00 < .
ndy ¢4 iinh van ; \Q:t ':f_%%. S
- . . - - 43
nang ¢ao, bai vi khi pal N \
thay d6i ¢ vanh [ R \\\‘/// !'%ﬁ\\‘q\
ting {a co thé dép 1 X NS //%I_ A7 SN
dudc cac banh ring e
¢d modun va kich Minh 23.1. DB p4 dip banh ring cdn réng cong
thudtic khic nhau. tdn mdy dip rma sat

a- ban vé Mg b- bdn v cla chdy dép vd ofi dip.
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Vi miy dap ma sa1 Khong ¢6 hanh trinh ¢ing theo chidu cao, cho nén trén
miy nay co thé ding khuon kin. Vi do, khuon kin dap banh ring hinh try.
'S mot 88 nhd may cua Nhit Ban, binh rang con duoc ddp trén may
bia khi nén. Khi dap trén méy baa khi nén, 1c dd thay d6i hinh dang
kim loai xay ra nhanh hon khi si dung cac miy dip khéc. Kim loai ticp
xie vdi nira khudm (rén cf (6e 99 chay nhanh hon so vai kim loai tép xoc
viii nioa khuéin dudi. Nhiét d6 duoe truyén to phéi toi nda khuon tén
thdp hon so vii nhicl
dd duge truyéa i !I
phéi 14i nau khuoe '
dudsi. Do di, mida
khuon trén cf 1udi

béa cao hon.

Qus phéin Lich ¢
wrén (u thily dé ning
caa  tudi bén cna
dung cu nén thict k&
vanh rang o chay dap
(phia teén), ¢con coi
dip ¢d hinh ding don
gidn bon nim & phia
dudi (hinh 23.2).

¢} bé mil coa cdi dap L

tao thanh go banh Hinh 23.2. 05 g4 ddp bénh rang cdn
rang chn Lhict k& vo frdn may dap khi nén

dé nghiéng 8. DO nghiéng nay thudng chon 7 + 10%

Chiizu cao bavia hy (mm) duoc xic dinh theo cdng thic thuc nghiem
sau day:

hy = 0,16vF - 0,18 (23.1)
() day: F - dién tich hinh chio cia phdi trén b mat phan khuén (mm?).
Chigu réng b cia bavia dugc tinh theo cong thic gin ding:
b=hy+ S (23.2)
Cang nhu cdc khudn dap théng thudng khie, vigc dicu chink lugng

kim loai chay duoc dam bao bing rdnh cd bé réng b, (rinh chia kim loa
thira).
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23.5. CHE TAO COI VANH RANG BANG DAP NONG

Chét lupng caa vinh ring gia cong trude hét phu Lthude vio do chinh
xic caa c6i vinh ring. Do bén va do chong mon cia c6i vanh thng v anh
hudng 16n dén do On dinh va nang suit gia cong banh réng. C&i vanh ring
la chi ti€t guan trong vi diL tien nhat cia do gi dap banth Fing va viéc
ché& 1a0 né 13 modL qud trinh phde tap nhit.

D¢ ché tao c6i vaph rang cd thé diing céc phuong phap 130 hinh sau
day:

_ Cit rang biing phuong phap xoc, bao hodc bing dung cy hal maj.

- Dap.

. C4l rang bing phuong phip lia Ha dién va dién hod.

Trong ba 2r45° YL
phuong phap e | 1

trén  day thi
phuong phap
tao hinh coi
vinh rang
bing dip noéng
(d€n nhict do
ren)  la don
gian vid r1¢
tigdn nhit. Tuy
nhién, dd chinh

ot

xac chép hinh <)

khéng cao, do Winn 23.3. Thi ty céc bude gia céng o vanh ring
. s g bimg phudng phip cdp nong

d6 sau Eh' Eh-ip a phi; b- phéi sau khi ddp vanh rang

nang, cdi vanh c- o wanh ring sau khi gia cong tinh

ring can duoe
gia cong co bd sung. Hinh 23.3 1 thit ty cie bude cia qui trinh ché tao
¢8i vanh rang bing phuong phap dap ning,

Sau khi dap vanh rang (hinh 23.3b) ¢in gia edng co bd sung. Luang
du 8 gia cong dudng kinh D Ta Ad = 3 + 4 mm (lugng du mdt phis),
¢on luong du gia cong mat dau b =4 % 6 mm.

Chieu séu b, (sau khi d8p vanh ting) phéi lon hon chiéu sau h (sau
khi gia cong linh) khoang 6 + 8 mm.
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) phiin 1rén cua phdi sau khi dap ¢6 bavia, kich 1hudc cua no cé gié
tsj nhu sau: chidu rong b = 10+ 15 mm: chigu day ¢ = 4 + 6 mm.

Phoi trudec khi dap (hinh 23.34) dudc nung néng 184 gibi han trén coa
nhitt ¢d ren (1150 + 1200°C). Tuy nhié¢n, thudng nung néng phin th
nhiégt do thip hon (900 + 950°C). Sau khi phoi dal duge nhigt dd cin
thi€t, n6 duge dua nhanh ra khoi 1o 3¢ chuydn sang do ga dap nong,

Trude khi dap, chay dap - dung cu phai duge nung ndéng dat nhidt do
400 =+ 350°C. Khi dap phai chon s0 Iin va dap it nhit, hai vi s¢ va dap
cing it thi 49 chioh xéc cla o6i vanh ring cang cao. Sau khi neudi, cdi
vinh ring duoc ram hode 161 cai thign, li€p theo dé nd duoc 1am sach
bing phun bi hodc phun cé.

Budc gia cong co bd
sunp cd thé duge thuc hicn 4

trén may tién (hinh 23.4). }——/—]_LLI
C6i vanh tang I (chi GEt 1

gia comg) duge gd trén true \
ga c6 ring 2 va duoc ching ~——

tam bhng mai @m sau 3.
Truc ga 2 dugc kep chit

rén mam chp 4 cla méy S

ti¢n. Sau khi gia cong xang,

cin sita ngudi vinh rang dé Hinm 23.4. 56 db gia cfng cfi vinh ring
s L . 11én rray 1B

dat do chinh xéc prophin va 1 odi vanh ring 2- trye oA od ring:

d& bing hé mat ¢hn thiét. 1 mil tAm sau; 4 mém cip.

Nguyén cong cudi cung cha cong nght ché tao vanh rang la nhiét
[uyén. ChE do nhiét luyén phu thude vao mac thép va modun banh tENE.
Né&u chon ché do nhigt tuyén hop 1§ thi gidi han ben caa val Ligu (theép
3X2BR) c6 the dat 160 + 180 kG/mm?. Sau khi nhiét luyén, coi vanh rang
duoc dénh béng cdn thin dé dat do bing yéu clu.

Doi khi ngudi ta ché tgo cdi vanh rang irén dd g4 ma chinh do ph do
lai duge dung d¢ gia cong banh rang. Vi dy, do ga dé ché tac cbi vianh
rang teén méy dip 1500 Lin cua Nga lai duge dung dé dap banh rdng cla
o o tai TAZ-51 (hinh 23.5a). Hinh 2350 1 chay dép - dung <u d& ché
tao c6i vinh ring. DO ga nay c6 tinh van ning cao. Khi cin gia cong chc
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¢éi vanh rang <d kich thudc khic thi thay déi chidu cao cia o gd duge
thuc hién bing cich thay ddi chicu day cie miéng dém nam gidla than an
ga va vong céch

phia 1rén. T\
) 77 NN | ODRNRR 7
Chay dap - \“q\’“‘\%\% : N;*‘»“*b“q/ T
dl:ll.'lg cu cua do H \“,::’\\
g4 duge kep chit WINLN
vidi viong céch i \‘\\H ><
phia Lren TR \\\:\ .:_b-&\;;' h
Céi  vanh S ;;1
rang dugde ché s
tao t thép hop L A
i A .
Dé’ 153’ Sé" ra /\"Q
o . =3 R
phim (cd1 vanh Q !
rang) ra khoi |
chay dap - dung

cu phia trén va
cdi  dép phia
dudi, trén ¢ ga r—

¢ hai chét ddy | o
lfp O 1rén vad & ‘ - f/
dudi cua chay ;j/; '
dép - dung €y va "~
cO1 dap. H ;
Ngoai may ’r/:}f,-/f
dap co khi, dé | ;,;,;
ché (g0 coi vimh 12482002 3

ring ngudi  la
con dung méy
fryc vit ma sal,
DO g4 dugc sa
dung trén Cac
may dip (co kbi

= p Hinh 23.5. OB g4 d& ddp cfl varh ring con thing
hode tryc vit ma frén rndy dép 1500 tan

saty déu gidng a. ban vé ifp; b- chay dip - dyng ou.
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nhav. Hinh 23.6 12 d® g4 dap cdi vanh ring (1rén may dap truc vit ma sét
450 tdn) dé ché tao banh ring try. Chiy dap - dung cu dugc ché tao L
thép poldi - 212 hoac thép HPSC va nhiét luyén dat do cing HRCI160 + 180.

__ dun
’/PJEH//
b - [
! 5/-! I ~
iy .
S
R WEEN I
i e 3 ﬁlL lf%c 1 | ?/N 2
N -' /;f i
3 DAY } ;'r'sﬂ'p/fg o
1V i B
$0== A ,//: | L '
252
L_ 5300 —El . L_ 3&:&.&
a} 3

Hinh 23.8. D% gd dip cdi vanh rdng try tén by olp bue A ma gat
a- bdn vé W b chay ddp - dung cu

Céc riing cia chay dap - dyng cu phai duge thi€t k& sao cho ching cé
2% lugng du cho ce rit kim loai cba phoi va dé€ lai lugng du cho gia cong
co bd sung.

D& dap ¢6i vanh rang con cong Lrén méy dap truc vit ma st npudi ta
diinp d% g4 gdm hai phin rigng bid1 (hinh 23.7),

Chay dip - dung cu duge ché 1ao bing phuong phap théng thuimg.
Ring cuia nd phai ¢6 2% lugng du theo chitu day d¢é kim loai co rat khi
gia cong, Phin dudi cia 4o g gdm vong cich (trong d6 cé dat phoi), dé
quay ¢6 mat trén ¢ pa phai va d€ tinh. D€ quay duoe dat trén cic vikn
bi, cic vién bi ndy duge ifp trén d€ tinh. D€ tinh duge kep chat trénban
mdy bing céc buldng théng qua phin go duoc han vio phin dudi cia no
(cia d€ tinh), |

Qud trinh dap ¢di vanh ring duoc thyc hién trong 2 + 3 hanh trinh
voa chay dip - dung cu trén may d4p truc vit ma sit 100 tdn.

Phoi trude khi dap duge nung nong dat nhigt dé 950°C va duoc g4
vao vong cich rbi kep chdt bing cc bulong. Sau khi phoi duce kep chat
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thl bit diu md méay dé
thuc hién hanh trinh
dap. Phody duoc gé trén
dé guay, do d6 nd co
thé xoz2y xung quanh
truc thang ding va tao
ra dudng xodn vit Lrén
rang coa chay dap -
dung cu.

Sau khi hoan
thanh quéd trinh tao
hinh, cdi vidnh rang
duoe ddy ra nha chét
ddy tu phia dudi. Tiép
theo @, edi vanh rang
duge tam ngudi, lam
sach roi lai dugc nung
néng 13 nhiét do
9O0"C d& hiéu chinh iai
bang chay dip - dung
cu. Qui (rinh hiéu
chinh dugc thyc hién
irén may dap truc vil
ma sél 250 tdn trong
mdt hanb trinh lam
viéc caa miy.

Qué trinh gia cong
to bs sung dugc tién
hanh nhu sau:

Cdi dip vanh ring
cung chiy dip - dung
cu duce ga trén mam
cdp 3 chiw c¢tia may

255

35

E}f’j

gy
H _-”:f;"':-:.f'.‘..'rf'.-i,

| Lm—!n LI,

@370

b

Minh 23.7. DA gé dép oM vinh ring cdn cong
trén may o4 brge Wit ma sAlL

tién va duge dinh tam bdng dudi tru cia chay dap - dung cu. Dang dao
tién mat ngodi, mat ddu coa cdi dip, san dé thio chay dip - dung cy ra
vi quay diu ¢¢ 1i¢n mdt diu kia coa coi dap vanh rang,
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Sau khi gia cong co xong, c¢édi dap vanh rang duoc 1am sach vi duoc
danh bong mat rang. Nhu vy, e6i dap vanh ring c6 thé ding dé dap banh
réng con cong.

23.3. CHE TAO COI VANH RANG BANG DAP NGUOI

Gén day, trong thuc t& san xudl, dé ché tao ¢8i ddp e hink dang phuc
lap nguoi ta 4 ding phuong phép dap ngudi. Phuong phap nay cho phép
giam chu ky sian xust dung cy, giam khdi luvong gia edng vi gia thinh san
pham.

Nhu ta da
hiét, tinh meém
déo cia kim loai
ngudi nhd hon
hang chuc lim so
vil  kim  loai
nang. Vi vay, khi
chay dap - dung
cu dn s8u vao
phai ngudi, nd
s€¢ dugc bjt kin
bing kim loai
manh hon, do do
prophin cda chiy
dip - dung cy sé
duge chép lai toL

|
;
!
|
I
|
1

Hinh 23.0. D2 ga dip ngudi ¢ vanh ring cbn
hon. Qua 1rinh t chiy dip - dung cu 2 thén 3 bac cén 4 dE
tuo  hinh i 5- 10 xo; 6 tdm 15t 7- bac dén hudng; B phéi

vanh rang duge thyc hién & nhiét d9 ty nhién, cho nén hinh ding v kich
thude cia néd duge it nguyén (vi khong v bifn dang do nhiét db iy ra).
Do chinh xidc coa san phdm cao cdn nhd viao nguyén nhan khic, ds
Ia kbong cin co kich thude bd sung cho chay dip - dung ¢u vi hién tuong
¢o rit kim loai do nhiét d) gay ra.
Va cudi cing, tyo hinh edi vanh ring bing dap ngudi cho phép dat
chél lugng va d hong b& mat cao bon so voi phuong phap dap ndng.
Hinh 23.8 12 do g4 dip nguoi cdi vinh rang con.
D& gd gém chay dap - dung cu I, than 2, trong than 2 c6 lip bac con
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3, 18m 1681 6, 16 xo 5 va hudng d3n 7. Toan bo
than cing céc chi tiét hén trong duac tAp trén
d¢ 4, & 4 duoc kep chat irén ban may. Khi
chay dap - dung cu 7 di xudng, phoi & b bidn
dang dé tao thinh vanh ring c¢& prophin
gidng rhu prophin cua chay dip - dung cy.

Giai doan quan Lrong trong ¢ong nghé
dap ngudi la thi€l k& va ché tao chay dap -
dung cu. No 13 mot chi tidt phai chiv tai trong
lon khi Jam viée (khoang 300 kGimm?).

Thép d¢ ¢hé tao chay dap - dung cu phai
€0 do ciing vi d0 bén cao vi hién dang nho
nhit khi nhi¢t luyén. D6 (& cac 1hép hop kim
X12M va X12. Ty & kich thudc coa chay dap -
dung cy (hinh 23.9) duoc chon theo bang
23.1.

Hinh 22.8, Chiy dip - dung cu
<8 ché teo cffi vanh rang thding
- ehify 53y &n vAo phéi

hy

Bdng 231 Kich thubc cha chiy dip - dung cu

Buing Kinh Buidng kinh Chigu dai Chidy g ¢ ,
phiin @m vige |  phdn dén | phn lam vise | phdn adn oan ::’:igph? g "é"’ g
d hudng D hy huéng | ¥ 1
80 - 50 15d it - 125, {015 - 025 MO J
50 - a0 12d h2 + 040 + 5 01d M
> B d M6
Két  ciau
cia cdh vanh . P1206 - i |
pln 28 b
ring rdt da —[ | 3
5 ra ! I |
dang, né phy = ™ 41
thude vic kich % -l

.

3184
mm———EEE

!
thudc caa cdi |7 : | " I%} -T-—}!r»/[
va dic diém cia :/ % g /,/J/ 1 . ..
qua trinh dip. : i’.’/' : ! Mol |
Hink 23.10 Y e,
la €8l wvanh P20

rAng duoc ché
lao bang dip

{z
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ngudl ding cho ché tap banh rang con. K&t cfiy cua n6é duoc tinh toan
cho may dap thuy luc c8 ban dudi di dong.

23.4. VAT LIEU CHE TAO KHUON DAP BANH RANG

Chi phi chi yéu cua ¢hé 120 banh rang bing céc phuong phap ddp tao
hinh l& chi phi ch& tao dung cu ma trong d6 vt liéu chi€m mot 1y 1& ldn.
Vi vy, chon vt liéu hop 1Y cho phép giam chi phi dung cu, ning cao
ning sudt v chit lugng gia céng,

Trudc day, vat licu chi yéu dé ché tao khuén dip (chay dip va céi
dap) 1a thép 3X2B8 hoac 4X8B2, Tuy nhién, su phAt trién manh mé coa
phuong phip dip néng kim loai doi hoi phai ché tao ra nhi2u loai vt lidu
moi (bang 23.2) dé dédp ing nhu cu san xuaL

Bing 23.2. Thaoh phin hoé boc cia thép ché tas khuin d4p ning ciz Nga,

Thanh phiin hod hoo %
Méac thip
c Si Cr W L Mo

SXZBRY 030040 01504 2227 7590 Q205 -

Ax2E2 4 LS HEL 0,15-0,36 7090 20-30 - -
4X5B44CM 035045 0810 40-50 3542 Q306 0406
4 X 28500 DAQ-CL 40 4.15-035 20-30 4555 0810 Ge-10
4XIB2E2A 2| DASCA5 01035 30037 20-27 15-20 20-25
4 X5B2DC 0DJE-045 0812 4,335 16-24 0.6-z2.4
Ghi vhii: LUgng Mangan trong t4t cd odc loai 1hép & 075 - 04% cdn frong thép 4X3B202M2

1B 03 - 05% phit pho v biu hugnh trong 18t cd cde logi thép & C0S%.

O My, ngudi 1a ciing ding nhiing vt licu {thép) ¢d thinh phin hnd
hoc tuong tu (bing 23.3).

Ddi voi mdi lozi thép cé ché dd nhiét luyén ridng. Chon ché ¢ nhigt
luyén hop 1§ cho phép ndng cao tudi bén nhiét eda thép dodng théi nang
cac do beén va dg dai cia nd. Vi du, ting nhiét do t16i thép 3X2BR lén
40°C (tir 1125°C dén 1165°C) lam cho d6 bln cia nd gidm 15% con do
dai va dap giam 25 + 30%.

Che dd nhidt luyén cia thép ¢ thé dugc chon theo bang 23.4. Khi
nhigt d) nung ndéng thép tiag Ién thi co tinh giam nhung tudi bén nhiét
lai lang.
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Bdng 233 Thinh phan hoa hoc cia thép ché tae khoon dip nong ciia Mjf

Thanh phlin ho& hgo %
Ky tidu
C Ci W Mo W
Ht 0,35 5 ) 15 04
Hi2 0,35 5 15 18 04
Hi3 035 5 18 10
H4 040 - 5 -
His 040 5 5
H6 055 7 7 ) .
H2D 035 2 g
Hz1 035 2 8
Hez 035 3 1
Hz3 030 4 12
Ha4 045 4 5
Hes 025 4 15
Hes 050 4 ® 1
H41 065 4 15 8 1
Haz 060 4 B 5 2
Ha3 060 4 2
Bang 23.4. Ché d6 ohiél luyén thép ché 1a0 khuon dap
Nhid1 ot nhidt . Nhigt o 18 cai | D8 adng sau ki
Mz thép uyen °C B eung HRC thién °C Wi cd thign HAGC
axeB8e 640 - 650 45-46
TO-140 5156 pees P
AXSB20C B00-610 45-46
1060-1060 54 560-570 43-50
Loai 4X5MDE ) 600-61 4546
1040-1060 S4 550-560 48.50
4X3B5Mad . _ 675630 45-16
(311 477 n20-1140 54-56 625630 48-50
Loal AX2B8® ' B60-670 45-46
0150 9658 625-840 48-50
4X2B5 M 650 45.46
1050- 1080 5156 650 prae
3XABZM2D _ 660-650 4548
{311 470) 1083-1ma 54 500-600 2650
AXIB2HEM? ! B50-660 4546
080-1i00 54 0. P
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Thye 1€ cha thdy, Lusi ben cao nhil khi thép duge nhiét tuyén dat do
cing HRC 45 + U Khi do cang 1ang lén dén HRC 52 + 54 i tinh dan
hdi vd do dai coa thép giam, Jo 46 6 thG lam cho khudn bi ong vi géy.
Khi d6 cing HRC < 45 thi (inh dan hi cia thép ting phung piam gioi
han bin, do 46 giam tuéi bén cia dung cu.

D& phigt luyén khuodn, chn phai nung néng nd véi tc ¢6 tang nhicl
thip nhit d& giam sy chénh lach cia nhict 4o 0 16p b mat va O bEn TONE
ohim Joai tris khé nang xuft hicu Ung sufit du.

23.5. CAC PHUONG PHAP NANG CAO TUOI BEN CUA KHUON DAP

Tudi bén coa khuon dap (chay dip vi ¢Si dap) vanh rang co nghia la
56 phai duge gia cong bing khudn dap dé, phy thude vao phuong phip
ché tao no.

Thye t& cho thiy, khudn d4p vanh rang duge ché tao bang phuong
phap bign dang dco (dap) co Ludi ben cao han 30 + 40% so vii udi beo
i khudn dap vanh ring duge ¢hé tao hling phay hode xoc.

D& nang cao tudi bién cia dung cy (khudn dap) c6 thé dung cic
phuong phap sau diy:

i. Thdm Nite

Thim nile li qud trinh lam tang iuong nito trén b mat dung cu.

Khi nung néng dung cy lrong moi trudng o6 chia nhicu: nito, vi du
trong méi trudng amopiac, do lien k€t hod hee cia nito va cac yéu to
hop kim trén 16p be mat coa dung
cu, d¢ cdng coa bé mat tang lén
14 it

Néu qua tinh thdm nito xdy f‘fmlpﬂ_
ra & nhiet do 500 + 550"*C ihi et
46 cdng coa bé mat dung cu asf T

: g ¢ it dung Cu
Hy = 1020 + 1050, Chilu day cua
13p thim nito phy thudc vao thoi
gian nung (hinh 23.11). Tu thiy,
chidy day lap thdm nilo gin nhu
1y & thuln v thai gian nung. Do @
g6, néu gilt thoi gian au thi kich
(hude cua dung cu thay doi nhitu.

Hinh 23.41. Quan hd gila chidy adu
cda Kp thém it wi théi gian aung.
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T két ludn nay ta thiy chi nén gid thai gian nung nhit dinh 4 dat
chigu siu 16p thim 6i < 0,1 mm,
2. Thidm Xianua

Thim xianua 13 qué trinh 1am tang luong nito v cachon trén lap be
mil cia dyng cu. Thim xianua cho phép nidng cao d¢ cing cda lop be
mat, nhd dé ma (wdi bén cia dung cu chng tang lén. Phuong phip duac
déng d€ nang cao tudi ben cia dung cy bing thép gid va thép hop kim
crovum.

Thdm xianua ¢6 gia thinh cao hon thém nitd, nhung gua trinh thim
xianua xay ra nhanh hon.

Chitu siu 1dp thdm xianua phy thudc vio digu ki¢n su dung coa dung
ey va duoc chon trong khoang 0,02 + 0,075 mm. D& cing cua bé mat khi
tham Xianua dat Hv = 100 + 1100.

3. Ma Crém

B& miL duge ma Crém khdng nhiing ting tinh chdng mon cia dung
€y ma con cdi thi¢n digu kign bién dang deo,

Khi ma erém, trén 16p be mat cua dung cy {20 ra moL 16p kim loai
md: hodn 10dn.

Ma crom 6 thé duoe ding cho bt ki loai thép nao, wy nhién vai
lugng nguyen 16 hop kim ting thi do bam dinh cia crém véi be mit dung
cu giam,

Be mat dyng cu trude khi ma crom phai duoc riz sach va dank hdng,

Khi chi¢u séu lép crém khoang 0,02 + 0,05 mm thi khong ciin phii
gla cong co b sung, can khi chitu diy 1ap crom 0,2 + 0.5 mm thi say
khi ma crdm phéi duoc mai tinh.
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CHUDNG 24

CHAT LUONG SAN PHAM VA HIEU QUA KINH TE
CUA PHUCNG PHAP CHE TAO BANH RANG
BANG BIEN DANG DEO

Cic phuong phip tao hinh hanh rang bing bicn dang déo khong chi
nang cao hi¢u qui kinh 1€ (vi (&1 kigm vat ligu) va nang sut lao dong,
ma con nang cao chil luong sin pham va dat dugc nhing tinh chat co Iy
i3 hon so vai cde phuang phip cil got khéc,

24.1. PO CHINH XAC CUA BANH RANG DAP

D8 chinh xic ciu banh ring duoe ché 1ao bling phuong phip dap phu
thuge vao nhitu y&u 16 ne thiél bi, do chinh xdc va tudi ben caa dung
cy, do chinh xic kich thude cba phoi va ditu kign nung néng.

Do chinh xdc coa dung cu phai cao hon dq chinh x4 cia hanh rang
it nhit 1a molL cap.

Dung cu phai duge dite & . i )
chinh sao cho dé léch tim IMJJ'__J_ ]

11 A i
cia chdy dap va ofi ddp ohe [ e

Co T

. ) ! AN
nhit, ¢on 1am caa 4p luc ert— - o -l— //,f 3
- [ - S ' 1 : I 2\?}"‘\ r \ |
diap phal (ranp vidi thm ddi 2 S o -

xung cugd san pham. C
E ) p_ L 208 T R - ]
D3 chinh xéc coa banh \ 4

rang, phy thudce vao nhiét do 49—

A T . ‘{
neng nang cua phoi trede *MJ}—L- i e l_nJ

: . 4 & i2
khi dap. hidt dd thip, .
l, dc”? On ' \d" ‘ . P Hinh 24.1. D8 dio hudng kirh cia banh rdng edn
qud trinh tao higph binh thing duge ché tao bing phudng phép dip vA bio
ring rat kho khiin. Trong - bing phuseg phip dip, 2- bling pusng phap bao:
: N x - E, - 08 ddo hudng kinh, n- s8 ranh réng
trutng hop niy chn ©é e
dap 160, nhung lue dip ¥dn s& 1am cho dung cu bi€h dang, do d6 giam do

chinh xic¢ cta sdn phim.

Nguge lai, néu nhiét do nung nong cia phoi wrutde khi dap cao, qué
irinh chiay déo kim loai xdy ra d& hon, do ¢é phin 16n kim loai 6 thé
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thuyén thinh bavia va nhu vay khéng ¢on dit kim loaj

rang.

Db chinh xic coa banh rang ¢on

dé tao hinh vinh

phu thu¢e vao thé iich kim loai caa

phdi. Néu thé tich kim loai cua phoi [on hon yéu chu, luong kim loai thi
s¢ dinh vao chiy dap va 6 dap (dinh vaa khudn). cdn néu 1he tich ki

loai cia phoi be, s& khong 6 di heong kim loal d¢ tao hinh
Hinh 24.1 14 d6 dao hudng kinh cua binh rang <on thing duoe
ta0 bing phuang phip dap va bio {z =

v =
hing phuong phip dap nhé hon
s0 vdi ¢, cha phuang phip bao.

Hinh 242 |3 sai s8 budc
vong At vit sai 8 tich luj bude
vong (Aly) cia banh rang con
thing duge ¢hé 1ao bing phuong
rhép dap va phuong phap bao.

So d0 hinh 24.2 cho ta thiy
sai 56 hudc vang A, cda banh
ring cOn thing duoc ché tao
bing phuang phap dap 1 40 em,
con sai 86 tich luy bude vong At,,
la 90 pm. Trong khi d6 & binh
rang duoc ché 1au bing phuong
phip hao, cée sal s tuong dng
(&1, vi Aty) [a 13 va 24 am. Nhu
vay, hat loai sai s6 ndy (A1 va AL,
€U banh ring duge ché tpo bling
phuong phép baoc thip hon so voi
A, v Aty cia banh ring dune che
tao bing phuong phip dap.

vanh rang,
ché
16, m = 35 mm, a = 220",

98"). Ta thédy, o dao hudng kinh €, cua banh rang duvc ché (ao

%-IMEJJHI‘N r N 1
a0 FO i
1 ' ~
L |y
i { ' | _rf 1\
Il L A
& r- “h- . ~ :
, 1 l
T If LN ™= hEY
T IF i
ol i LS AN
[ ,"-u:\ K 1
[ 734t . 1
N Afy b
ol i ! i £ 4 |
23 "—-"v“ |f ’;2 -{"“ ; d \'.ﬁ, \'jli
st }’ k\ N \\_- I
NP 4t
o 4 g - 12 b

Hinh 2a.2. Sai 56 budc ving At, va sai s
1kh g bude wing Aly cua biah ring oén
thing duoc ché tan bing phudng phép dap
vi phugng phap bic.
Aty - sB budc ving, Aly - sai 5§ tieh ty
budc véng: + biing phudng phap dip;
2- bing phueng phap bac n- s8 rdnh rang

24.2. TINH CHAT CO LY CUA BANH RANG PUQC CHE TAO BANG

PHUONG PHAP DAP

Nhi¢l d¢ nung ndng phoi thidp (700 + 750°C) cho phép ting db bén
cla banh rang, <3 nghia 13 1am thay d6i co tinh cita sdn phim so voi ahict
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dd nung ndng cao hon (900 + 950°C). Bang 24.1 14 co tinh cha phoi banh

rang ducc dap & nhitt do thap (700 + 750°C),

Bdny 24.1. Co tinh ciia phoi banh ring duge dap & nhigt dp thiip (700 + TED°C)

Co tinh

Thay a6t ed tinh so v phsi dap & nhidt do 900 - S505C

Vi Wgng cackon G = 04%

Gidi han d3 ban kéo g
Giti han chiy kh keg g
D8 alng HB

D0 gidn dai 1udng odi 8,

V@ Iugng cacbon C = D4%

130
+30
+40
-40

+10
+3
+10
-8

Ghi chi: Gid i oo tnh dude xéc dinh sau khi phdi duge nhidy Iy n

S0 do phan bd do cing & vi cia €t dign cdl ngang cia rang con
thing duoc ché tao bing phucng phap dap (hinh 24.3} cho théy o phin
ngodi mit rang d6 cing 1€ vi oo Zid in cao hon & phin 16i eia rang. Diay

chinh la két qua cia qua trinh bign

dg hén mat rang.

dang déo cua kim loai va no Jam tang

Hinh 24.3. 0% cing 1% vi {theo Vikesy) cua B8t dian
cdt ngang cim r¥ng eGn thing
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24.3, HIEU QUA KINH TE COA PHUONG PHAP CHE TAO BANM RANG
BANG BIEN DANG DED

Vu didm chinh cia tgo hinh banh ring bing bién dang déo 1A ning
sufil cao. Theo 86 liéu ciia cic nhd may & cong hoa Sée thi khi dap bénh
rang hanh tinh trén méy didp ma st 450 180 nidng sudt gia cong ¢6 thé dat
130 <+ 193 chi tict trong mol gio.

Phueng phép lao hinh banh rang bing bién dang déo duoce su dung
khi cdn nang cao dé bia v tinh chdng mon cua chi §dL.

Trong nhiing truong hop khi ma chat lwgng cia ring khdng guan
lrong ngudi ta cdng dang phuong phap gia vong bing bién dang déo vi 1y
do gii thanh.

Gid thanb cia phdi banh rang phu thude vao san lwong coa nd. Theo
kinh nghiém cida cic nhd may & Dic thi sd dung phudng phap tao hinh
béinh ting bing bi¢n dang déo chi ¢d hitu qua kink t& khi gia cang tir SiH)
chi 1iét tro lén,

Khi ché tan hinh ring vi sai biing phuong phip dip ma khong phai
gia cOng co bd sung, gid thanh giam duge 9 + 12% so vili cic phuong
phip ¢it gol khac.

Khi ché tao banh rang try bing phuong phip dip, ¢ vanh yang nha,
z =15 m = 5 mm), gia thanh pidm dugc 32% so vii cic phuong phap
¢t got khic.

Chi phi vét licu khi ch€ 1ao cic banh ring hanh tinh bdng phuong
phap dap giam duoc 33%, con khi ¢hé tgo true rang gidm duge 25%. Tuy
nhi¢n, khang phii e nda banh ring dude ché tyo bing cic phuang phip
ddp ving ré hon bénh ring duge ché tao bang cic phuong phap cat got
Vi du, banh rang tru ¢o chi¢u rong b = 50 mm sau khi dap, ranh ring cé
sai 58 16n. Sai s6 nay 1a do chidu cao quéd 1én cia cdi dap piy ra (hoi vi
chd tao ¢oi dip <o chidu cao 10n voi d0 chinh xac cao rdt kho}p. Phoi duoge
¢hé tao binp cdi dap nhu viy ¢d luong du mat rang Idn, Am cho gid thanh
1ing.

Do dd, dai vai bash rang cf chidv rong vaoh ring 10n khong nén tao
hinh ring biing phuong phip hién dang déo.
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PHU LUC

PL.1. M&dun banh riing theo cdc hé& kich thwréc khdc nhau

Cw | OR" | GR" [|m | DR | CR™ P lomi) OR =
03 . - 225 . . a0 . pie
035 - . 2,309 1 . ] - .
04 - - 25 - - 10,105 \ . 14
045 . - 2527 . 5/6 08 z5 .
05 - - 254 n - 0nse . i
0,505 - /80 275 . . 1l . .
0529 45 - 2827 9 . 117 _ a0
0,55 - . 3 - - 269 225 .
as - : ana2 - 38 1522 - yie
0433 A0 . 3475 E: - 2 - -
0.7 - (3,25} - - 12,128 \ 12
0708 36 a5 - . 127 2 -
0,794 3 {ars) - - 138 - #48
08 - 4 . - 14 - -
0847 k1o 4043 - 2 148 . B
08 - 4233 8 - w54 | 175 -
o907 | 28 - {425) - - 158 - i
Qarr 26 - 45 . . 15 _ .

1 . - 4548 . 918 617 . 2
1om - 1f8 ) - . %933 15 -
1086 25 . 5,053 - 5/8 B - -
1058 24 508 5 . 20 - .
n2s - 55 . - - 2032 125 )
1185 22 5550 - 16 25 - -
125 - - 6 - . 24,255 . a
1270 20 - 6:064 . 34 26 . .
1337 L] - 8,35 4 - 254 1

1375 . L) - - 2% .

Laal B 6589 - 198 32 . .
Lag4 | 7 - 7 . - ag.867 | 015 -
15 - . 7074 - 78 36 . .
156 - 3% 7.257 35 - a0 -

1588 L] - Ef- : 5% 45 . -
1593 15 . 8 - . 50 X )
175 - . BOBS - 1 02 05 -
1814 1 - 8467 3 . 55 - -
1954 1 - a59 - g 60 .

2 - - =] . - m

2021 . 114 9106 - e B0 -

3 W 12 . 0,235 275 - o0 -

0
Gii chit + K§ tigu; me madun iheo hi mét, OF - hé pit; CP - b Arh
. in g8 254 mo AW 254
2 Gibng ihwc ehuy d|,m=F~B.UBCP: CP__.EE-BE'DF'_'
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PL.2. Chidu dai Xhoang phap tuy€n chung cia bénh ring try
ring thidng v&i modun m = 1mm; & = 20°C; X = 0

T -
T z:‘ [Wi. {mm)| zh |, fenrn} ::’1 W, mmj|) 2 7, W, (mm) z; W, {mm) . Wy tmm)
g 1+ 11881 | 2 |454024 | - - 29 |2 |a4rs0ad | 3 | o244 | 4 | ¥0B5457
n (1 |weoEn | 2 | 455424 | - - zalz |a76a32 |3 | 77a045 | 4 | wEAesE
wl1 |Ewz | 2 [456825 | - - o5 |2 477832 |5 | 773045 | 4 | 10SAPES
n|1 | 183012 | 2 |458285 | - - SEl2 479233 |3 | 7448 | 4 | 0G5
w11 Y1paats | 2 |asus2s | 3| 75483g (|27 |2 |480€32 | & | 775846 ) 4 QP05
131 | 16813 | 2 |46wes | 3] 756238 |2 |3 | PFVR4? | 4 | WF2460) 5 | BEMETI
1|1 b1groe | 2 |4g2a27 | 3| vore40 (| 2013 | 778647 | 4 | 10T3BE0) & 1365074
5|1 | 188614 | 2 |463827 | 3759040 || 30 |3 |7BOD4B | 4 | W750T| 3 13, 70474
€11 |1roos | 2 |apseza ) 3| 7E0441 |31 |3 | 7EMAE | 4 | W0.TES61) 5 13,71874
w1 | 1T7H5 o |apeses | 3| 7awar ||02|3 |7828d0 | 4 | WO7BOGZ| 5 | 1373275
w1 | 17286 | 2 |epB029 | 3| 7s32az || 33|32 [TA42d9 | 4 | WPEdEZ| S 314675
1o |2 | aga4za | 3 |7p4saa2| &) w5oess|| 34 |3 | TESE50 | 4 | 10.83883 5 | wrouve
012 470830 | 3 |766043 | 4| mEwRSE || 25|32 |7EFOS1 | 4 | W82284| 5 0ITATT
2|2 | arezap | 3 {76744z | 4| 1062656 [| 36 |3 |76B4: 4 | WEIRG4T S 1375877
a3| 2 | a736m | 3 | 768844 | 4| wEsost || 27 14 | 1085065 | 5 | 1380278| 6 %,75481
39| 4 | 085485 5 133678 | 5| wTERG2 || 63 € waeos | 7| 2D0RNT | B | 2302534
a0 4 | 087866| 5 |1as30re| 6] w678pz || 64 |7 | 200887 (& | 2303730 © 2% 58943
4n| 4 | ppozse| & |13eadva | 6 | tereeaz||6s |7 | 200998 | B | 2206131 9 2600344
sl g bonose?| 5 |13e5860 | 6 | B&109B 1|66 (7 | 2015 | @ | 230603 9 | 2801744
42| ¢ | nozosy| 5 11367280 | 6 | WS8E43 || 67 |7 200278 | 8 23p7g32 9 | 2804
A31 4 | 1093468 | 5 | 1388681 | 6 | 683894 €8 (7 (204170 | B 2300333 9 | 2604548
43| 4 | moseea| 5 | 1890081 | 6§ 6RE204 (|69 |7 12015520, B | 23W733 6 | 2605946
¢c| a | 1osoes| 5 [powez | s | wee6es| 70 |7 | 2006021 | B | 234 o | 2607347
46| 5 | 1ozeez| & | mesooes | 7§ w@a3sos|| 7 | T | 20Me321 | 2 2313524 | 9 | 2608747
47| 5 | mo4283| & | Gega9s | 7 | BE47nG|( 72 |7 |2uM9T22 ) B ) 2004935) 8 25, X)M5H
48|56 | 1305683 6 | 1690805 | T | V8G9 |73 |8 | 2316335 5 sgisae | ] 290676
49| 5 | 1307004 | & |BO2297 | 7 | 1BETSL || 74 |8 |2317F36 | 9 2E12048 | 10| 26506162
50| 5 | 1396484 & |1BO0E97 | 7| 158900 || 75 |8 | 2319136 | 9 261348 0 | 2900663
5|5 | 1300085 | 6 | 69509 | 7| ©903aN | 76 |6 | 2320637} 3 2615750| 10| 28108963
52| s | mowes | 6 |16oss0a | 7 | warit || 77 |8 | 2321867 | © IBIHE0 ) 10| 2912363
5315 | Wo268a| & [1egvRge | 7| WABNZ (|78 | F123338 | 9 | 2608551 | W[ 2913764
sal s | wodonel 6 [1599209 | 7| 0952 || 79 |8 | 2324738 5 2519951 | 10| 203164
e5l 6 |1wooroo| 7 (19953 | B | 2291126 || 8018 | 2326134 | 3 2621352 | W | 295565
a8l 5 | wozoo | 7 |1@evad | 8| 2202527|| 81 |8 ) 2327539 © 2520752 0| 20,7865
5706 [ 170850 | 7 | 1986713 | B | 2283027| H218 2624153 | 10 | 2915366 T | 3214572
56| 6 | 70001 | 7 |2000me | B | 2295327|| &3 | 9 | 2625553 o | 2e20766) 1| 3215979
en| 6 §7os3ozl 7 |200es | 8| 2296728)) 84 |9 | 2626954 10 £9.22%7| 11| 3217380
g0l 6 | moTroR | 7 |2ooe9rs | B | 22988 || BS |9 DE2AI54| 0 | 2923567 32%780
s ]e | woana | 7 | 200436 | 8 | P299529|) 62| 6 | V0503 | anAsFIG| B | 2200929
Ghi cha © « - s6 rdng d6 do chibu d3i khodng phép tuyén chung 2,
.z - &8 réng cla bénh rAng
- W, - chibu dal khodng phip uyén chung
. X - hit 54 dich chinh
. Chibu o khodng phap tuyén chung W ols binh rang chbm= 1 W =W, m
. Df vdi bénh réna dich chink, chidu d&i khodng phip tuyEn chung W, = W + 0684 Xm.
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PL.3. Chléu day ring theo diiy cung S, v khoang cach tir day cung tol
vong tron chia h, khi m = 1 (i v&l banh réng dich chinh) v « = 20°

Sf‘
]

x §; H: ® E; F; by i; ﬁ;
0,50 10657 D840 £16 12842 az233T ful ;| 12028 02735
43 10724 01061 015 L2906 0.2349 oY 15062 D747
48 10785 Q53 Rl LY 12571 023581 020 LESE 02758
047 10850 OBYS 013 13035 023ar2 Dat S22l nvr ]
046 10874 0,288 Lol - 1LX099 03,2384 022 15285 D2rRe
-045 10878 0258 ot 1364 0,239 23 15348 02733
044 11042 0201 050 13224 5408 024 15412 2805
343 1107 ey 005 13992 Q2419 025 15477 Q2817
04z 11171 02033 008 13356 gz243 Q.26 15642 02824
04 11235 0.2045 LH7 1342 02443 Q27 15606 02840
040 11289 02087 006 13485 02454 oA 15870 D2a%2
023 11364 Q2068 Eali]ld 13549 0,246 029 19735 0.2864
.38 11425 Q2080 004 13614 06,2478 030 157549 02875
-0.3r 11492 02062 Q03 13578 02409 3 15663 D22EBY
£33 Al Q2103 002 13742 a.2s01 032 15527 D288e
£as 116 0215 Om 13808 0233 033 15992 02312
034 11685 1y g D00 13870 02524 234 180588 D2g22

033 11749 02138 oM 13535 0.2536 035 G20 02934
032 TIEK 02150 002 13299 02548 034 1615 02945

0. 11878 0262 Da3 14062 2559 037 1R240 L2957
030 11842 02174 004 14128 02571 O 15313 02080
0,29 12007 02185 .05 14192 02582 039 16377 0,2981
-0.28 120 02157 05 14255 02594 040 18442 02392
DEF 12136 0220G oo? 14320 02606 HCY 16506 02004
4,26 1259 D220 0,08 14325 02618 02 16570 0305
0,25 12264 02232 0.0 14445 02630 049 18835 0027
024 12328 02244 0.1 14513 02841 T 155595 03038
023 123582 02255 o 14578 02663 045 16763 0.3
H22 12457 02267 015 18642 0.2665 046 18axy 03082

021 1232 Q2275 01 14706 02676 Q47 15892 03074
0.2 12585 0,229 01 14770 02608 048 15956 03086

019 12849 D23n2 015 14835 02700 0,49 17020 0.3058
8 12714 02314 0% 14399 o2 050 17084 009
4 12778 Q2326 ar 14363 02723

Ghf chii: Chilu disy ring theo diy cung dE vdi m = $ 8, = 8¢, obn khodng cach 11 dly
cung 4 whng trdm ngodic h. = — m

C e

L2, . ,
(0 ddy: d; vd d - dudng kinh vang dinh vd dudng kibh véng chia).
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PL.4. Kich thuirc theo con 13n dé kiém tra bénh réng &n khép frong véi
médun m = I mm, ¢« = 20°, x = O;

R, - khoing céch tir tim banh ring t&i tim con l&n (mm);

M, - Khodng cdch tir tAm banh ring 161 dudng sinh gan nhét cda con lEn
(mm); '

M, - Khodng cAch gilta hal duing sinh ghn nhit cua hai con I&n khi
banh rang c6 s6 réng chén (mm);

M, - Khoéing céich gitra hai dudng sinh gén nhit coa hal con 1in khi réng
cd 58 ring & (mm);

dp - dudng kinh cua con l&n (dp = 1,5mj)

& rin & 14

seons g, Mo L M | om0 R, Mmool oM oM
20 {99645 | 92M5 | VA0 - 53 | 2BA64T ] 25TMUT| - 514061
21 | 04835 | 97H5 - 103704 || 54 | 289647 | 262M7 | 524204 -
22 | 09645 | 2ms | 204250 - 55 | 2rase7 | 26Ty | - 524069
23 | TaBA6 | 17146 - 213758 || 56 | 279647 | 272147 | 544294 -
24 | H9845 | 2145 | 224280 - 57 | 284648 | 277MB [ - 554080
25 | 24645 | T7E5 . 233790 || 58 | 289648 | 27.2MB | 554296 -
26 | 29645 | 122145 | 244200 - 59 | 204650 | 287180 | - 57004
27 | 04646 | 127146 - 253337 || 60 | 289647 | 29.2W7 | 554294 .
28 | 00646 | 132145 | 26,4200 - 61 | 304648 | 297M8| - 594094
2§ | WAG4E | 137146 | - 273866 || &2 | 309848 | 3028 | ADA296 -
a0 | 149646 | 142146 | 284292 - 63 | PABAB | 307148} - 614100
B 1BABT | 1477 - 293897 || B4 | 319648 | 312148 | 624206 -
32 | 153647 | 152147 | 304294 - 8§ | 324848 | 3(7i4e - #3408
33 | %4846 | 157148 - 313020;| 56 | 320648 | 322148 | 54,4295 -
34 | 189645 | 162145 324290 - 67 | 334647 | 327147 | - 65413
95 | 77A646 | 167146 - 333939|| 68 | 330648 | 332148 | 64208 -
36 | 779646 | 1T2146 | 344292 - 89 | B44648| 3378 | - g7.4117
I | BAB4E | 177WE| - 353060|| 70 | 349648 | 342188 | 654205 -
38 | 188646 | 18246 | 364202 - 31 | 354648 347148 | - 69,4127
3B | 194647 | ETHT - Irae79|| v2 | 359648 | 352148 | 704296 -
40 | 99848 | 19215 | 334206 - 73 | 364650 | 35750 - 714131
41 204648 | wTWB | - 39,3995(| 74 | 360650 | 36210 724300 -
42 | 208347 | 202147 | 404204 - 75 | 874649 | 367MO| - 734133
a3 | 24847 | 207WF| - 419006 || 76 | 379640 | 372148 | 744298 -
44 | Y648 | 212G | 424202 - 77 | 3sdeA5 | a7TM4B) - 754134
45 | 224646 | 217M6 | - azavie || 78 | saged7 | 1a2wr | 764204 -
46 | 229645 | 222148 | 444200 - 79 | 394647 | 367MT | - FL.ATF
a7 | 234645 | 227M8| - 454027(| BU | 399846 | 39.2W6 | 784202 -
4B | 239647 | 232147 | 464294 - g1 | 404847 | 30TMT| - 764138
49 | 294645 | 237W6| - a74paz|| B2 | 409647 | 40217 | 804294 -
S0 | 248647 | 24247 | 484254 - B3 | 414645 | 407HS) - #1410
51 | 254849 | 2a7u48| - 424057)] B4 | 419645 | 41245 | 824280 -
52 | 250647 | 25247 504284 - BS | 424B45 | 417145 - BEA145
Chi cha- O vé cac barh réng o6 médun m = 1 ca My a6 liéu trong bdng nhin vdi médun

m ¥t Khi z = 30 v& m = 5 mm th M, = 28, 4282 5§ = 142, 1460 mm.
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PL.5. G6c &n khép « ¢ mit dhu khi géc nghléng # com ring theo
hinh tru chia va goc &n khép phép tuyén « = 20°

|

PL.6. S0 d& chuyén dl sal léch kich thudc sang gai léch goc

}riD ”t’ a ﬁﬂ ‘ftu o Jgtl 01. g ﬂo "1:' 1] “
0 20,000 2 20,4103 24 nyed 3 242226

1 20,0028 13 20,4820 25 28802 ar . | 245007

8 20012 # 20,5517 28 220457 38 24708

3 200252 5 20,5400 27 25,0107 T 250057

4 200450 % 20,7386 28 224025 an 254128

5 20,0703 7 20,8065 29 225545 A 257484

8 20401 B 20,5419 an 22 7656 2 26,0542

7 201242 15 20,0538 Y 23,0070 43 26,4500

3 201802 20 20,1728 32 23,2283 44 264384

g 202202 21 212991 23 23 A6 45 7 2363
0 20,2836 22 714327 34 237028

n 20,3430 23 215740 a5 239568 J

vi du 1: Sai 58 40 am eda dudeg kinh d =

Fuiing kinh )
tanry) e
Howg 4 ¢ 5o
Gog < :':Nm
HeAd 1 Ahu? 5 Famn
l i1

) m
.?lﬁ'-!:l'l?‘_E __ﬂ ]_ém
1504 0 ¥
] 100 Rk
oz jn.._.\( - F o
e Tee :"#.ff:'E 1 -
or L | 50
(el .—”{ ;ﬂ :‘-.. ;)
30 o . :]g
2 .
200 3 a ~. L
150 5] Erg
3 4+ 3
hag 2] F o
] 11 -
LY - 5
Ll ] '_'J,
30 =
251 2
L -5
! - LJ

(thes dudng 1)

vl dy 2 Sei ad 140" cia duod

fisdly

X0 men chuyén sang sai 58 gbc A 1B5°

g kinh d = 300 mm chuyén sang sf kioh trdde 12902 g
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PL.7. Cac 33 nhian don gién dé chgn bénh ring thay thé

St=3x 1P
S2=242x13
54=233
55=S5xT
56=27x7
ET=2%
58=2x29
EO=2x 236
g2=2x31
B3=3xIxT
§a=0F
65513
BE=2x3xM
GA=2x2x17
69=3x23
FO=DBx7
72=23x3?
7A=2x 37
Fo=3x5x5
T8m2x 2x B
FF=F&iN
TE=2x3x1
B0=2*x5
a=3*
82=2xd1

B =20 2N 3T
85=5x 17
BE=2%43
B7=3x29
ae=2" 1
G0=2% A% 3%
ST a1
62=2%2x23
93=3x31
Ga4=2n47
g5=5x 19
o=ty
Q=2 TXT
A59=Sx3x11
100=2x2x545
102=2x3NTF
Q4= 2%x13
WE=axEx7
E=2x53
1382 uzx2?
10=2p 5k
M=2a37
2=2"27
TMd=253419
HE=E% 23

16=2x2x23
7=323213
118=2x59
ey 17
120=2%x g
=1
122=2x61
P3=0nd1
W=2u 2%
559
126=2x 3327
wa= 27
R29=3x43
B=2x5x%13
1J2eZuzZx3xn
F3I=rute

1 =2567
136=a% 45
136=2>x17
T38=2u A3
140=2xA 5T
W=0xd?
jdz=2x
143=1=13
144=2*xIx3
145=5x29
136=2%73
14T=3x7x7
HA=Exe 38
1B50=2x3x5x 5
B2=2t1m
H3=3xIx 7
15 dm2uTx T
15 5m 531
WE=2xz I3
BE=2x70
Be=3x53
Ho=2"x5
WI=7x2]
Ho=2x!
Ga=2uud
BE=AuSx11
BE=2x83
BE=2 x3x7
1EE=13x13
TO=2x5x17
7=32x10
=242 43
174=2x3x 20
7a5=5x5¢7

176=2* 1t
W7=3x54
178=2x3%
BI=2x2x%3xAx5
BPL=2xTxT
1B3=3x61
Bampdoa
185=5n37
e I3l
BF=tx1F
A= 2% d7
198=3%x7
K02y 5% 1G
we=0%x3
104=2 07
195=3x5x13
1OE=2x2x7TuT
19B=2x3x1
200=22 4815
201=3x67
202=2%1N
203=¥x29
0= 2y Dy du IF
205=5x41
206=2x103
207=3x3x23
208=4 13
209=1Ix18
210=2xIxE0T
Z2=2x2x5a
213=3xT1
214=2» 107
215=5k43
AA5=2"x32
AT=Fa 3l
218=2x1%
219=3573
220=ax2xaxn
23 =12%1T7
220=wInIT
224=2x7
22a=3InJIxaxa
226m2x113
S2BR=2%2xIx18
230=3%5x23
23=3xFx1
232=2%420
234=2x I 13
2A5=5x47
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PL.8. Dung sai cua sal s8 tich luy buére vong Fy (um)

Cép Dusng kinh wéng chia ]
chink | Modun
i | M [ .oz | SO- ©5- | 280 | 500 | &30 | 000 | w00- | 2500 | 4000-
] 280 | soo | e300 | WOO | woD | 2san | 2000 | B300
E 19 25 30 a4 40 50 63 00 871 150
g % s 40 45 63 &3 ag 0o %0 a1 | 20
7 125 45 55 &7 an a0 10 wo | 200 | 260 | aa0
B 56 | &7 a0 95 10 w5 1600 200 | 220 | 380 | a&0
PL.9. Dung sai d¢ déo huéng kinh cda vanh riing F, (um)
Cfip chinh Mbdun Buang kinh wing chia jmy)
rdc (mirn) < 50 lan- 125 125 280 SO0 | 1000 | BaD- | 2500 | 400-
= 200 | S00 | 1000 | 600 | 2880 | 400 | e300
3 12 5 7 a 1t 2 13 - . .
2.355 & 7 9 1 17 14 15 . -
ZR5H & a 10 12 1 1§ % 16 -
BX - ] i )< 15 17 18 20 a2
4 102 B 1 13 7 B 24 . - .
2-353 g 1 13 B 20 22 24 - -
35 n @ 15 15 22 24 25 28 -
EX . | 18 20 4 26 ] 30 a4
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CONG NGHE CHE TAO BANH RANG

Tae gia: GS.TS. TRAN VAN bICH

Chiu trich nhiém xuat ban:

Bien tip vi sira ché ban:
Trinh bay va sita ché ban:
V& hinh:

VE bia:

PGS, TS TO DANG HAI
NGUYEN DIEU THUY
TRAN VAN CAM
PHAM VAN TUOC

pd THINH

NHA XUAT BAN KHOA HOC VA KY THUAT

Ha Nai, 2008

In 700 cudn, kha 16 x 24em. Tai X nghiép in Thuemg mai

Gidy phép xul ban s8; 72-2005/CXB42-35KHKT do Cuc Xudt ban ¢ip ngay 5/12/2006

In xong va ndp W chiéu thang 172008,



TiM DOC SACH CUNG CHUYEN MUC

TAP THE TAC GlA
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GS. TS. Trén V&n Dich, PGS. TS. Nguyén Trong Binb. PGS. TS Nguyén
Tha Bat, PGS, TS. Nguyén Vit Tigp, PGS. TS. Trn Xuan Viet.

Céng nghé ché tao méy. Mha xuat ban KH & KT 2003,

GS. TS. Trén Van Dich, PGS. TS L& Van Tien, PGS. T5. Tran Xuan Viét.

D ga od khi hod va ty adng hod. Nha xuéit ban KH & KT 2003,

GS. TS. Trdn Van DBich, GVC Binh Bac Hién.

Ky thuat an toan va méi tning. Nhd xuét ban KH & KT 2004,

PGS. 15, Ngé Tri Phile, GS. TS. Tedn Vian Dich,

38 tay sif dung thép thé gidi. Nha xu#l ban KH & KT 2003.

GS, TS. Trén Vin Djzh, PGS, TS. Tran Xuan Viét, TS. Mguyén Trong Doanh,
Th.S, Luu Van Nhang.

Ty G8ng hoa qua trinh sin xudt. Nha xuét ban KH & KT 2001.

Ph. A. Barbasop.

Céng nghé phay. Ngudi dich: Trin Vin Dich. Nha xudt ban KH & KT 2001,
GS. TS. Trin Vin Bich, Th.S. Luu Vin Nhang, Th.8. Nguyén Thanh Mai.
S8 tay gia cong od. Nha xudt ban KH & KT 2002,

GS. TS. Nguyén Bic Lac; GS. TS, Trén V2n Dich, PGS. T5. L& Van Tién va
cac lac gia khac.

o =8 cing nghé ché tao may. _

GS. TSKH. Banh Tién Long, PGS. TS. Trin Thé Luc, PGE. TS, Tedn Sy Tuy.
Nguyén Iy gia cang wat héu.

CUNG MOT TAG GIA GS. TS. TRAN VAN DICH
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Ky thut tién. Nha xuét ban KH & KT 2002.
B4 ga. Nha xudt ban KH & KT 2004,
Thiét k& 46 an cfng nghé ch# tao may. Nha xuat ban KH & KT 2004.
C6ng nghé chéd tac banh rang. Mha xudt ban KH & KT 2003.
Nghién cing 43 chinh xac gia cong bing thye nghiém. Nha xuét bin KH & KT 2003,
Hé théng san xudt linh hoat FM3 & san xudt tich hop CIM. Nha xust ban KH & KT
2001,
54 tay dung cu cét va dung cu phy. Nha xuat ban KH & KT 2004,
Gia cong tinh bé& mit chi it may. Nha xuat ban KH & KT 2004.
Cang nghé CNG. Nha xudt bin KH & KT 2000.
ATLAS d8 ga. Nha xuat ban KH & KT 2004,
205386
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