Trudng dai hoc su pham k§ thuat TP. H6 Chi Minh

Chuong 3
CONG NGHE GIA CONG CHI TIET PIEN HINH

3.1 Quy trinh cong nghé ché tao cdc chi ti€t dang hop.

Trong tat ci cdc loai mdy mdc tif may cong cu, mdy phat dong luc, mdy 1am rirng,
mdy di bién v.v... d€n cdc mdy chuyén diing déu c6 céc chi ti€t dang hop. Hop 1a loai chi
ti€t co sd quan trong ctia mot sin phaAm. Hop bao gdm nhitng chi ti€t c6 hinh khdi rdng
(xung quanh c6 thanh vach) thudng lam nhiém vu cda chi ti€t cd sé dé 1dp cac don vi lip
(nhv nhém, cum, bd phin) clia nhitng chi ti€t khdc 1én né tao thinh mot bd phadn mdy
nhim thyc hién mot nhiém vu dong hoc ndo d6 clia toan may.

C6 rat nhiéu ki€u hop va cong dung ciing khdc nhau nhu hop t6c do, hop chay dao,
than dong cd dot trong, thAn mdy bom v.v... Pic diém clia cdc chi ti€t hop 1a c6 nhiéu
vach, 6 diy mdng clia cdc vich ciing khdc nhau, trong cdc vach c¢6 nhiéu gin, c6 nhiéu
phan 16i 16dm. Trén hop c6 nhiéu mit phai gia cong véi dd chinh xdc khdc nhau va ciing c6
nhiéu bé mit khong phai gia cong. Pic biét trén hop thudng cé nhiéu 16 cin dugc gia
cong chinh xdc d€ thuc hién cdc méi 1dp ghép. Tuy cong dung ma cic 16 trén hdp dugc
chia ra:

- LJ chinh x4c: ding d€ d8 cdc dau truc dugc goi 12 18 chinh.

- L& khong chinh x4c: diing d€ kep cdc bo phan khdc dude goi 12 16 phu.

Trén hinh 3-1 trinh bay thdn hop gidm t6c 12 mot trong nhitng chi ti€t thudc dang
hop.

Nhin chung chi ti€t hop 1a mot chi ti€t phitc tap, khé gia cdng, khi ch€ tao phdi ddm
bado nhiéu yéu cau k§ thuit khic nhau.

3.1.1 Nhitng yéu cau k¥ thuit chi y&u chi ti€t dang hop:

Hop c6 nhitng bé mit chinh nhu cdc mit ddy, mit 156. Po chinh xdc cda nhitng bé
mit ndy c6 yéu ciu kha cao. Ngoai nhitng bé mit chinh ra trén hop con c6 nhitng bé mit
phu nhu cdc bé mit day nip, 16 bit buldng v.v... nhitng bé mit ndy c6 d6 chinh xdc khong
cao.

Nhitng yéu cAu k¥ thuit co ban ctia hop bao gdm:

- Do khong phing va d6 khong song song clia cic bé mit chinh trong khodng
0,05+0,1 mm trén toan bd chiéu dai, 3 nhdm bé mit cla ching tr R, =5 +1,25 (V5+V7).

- Céc 16 c6 @6 chinh xdc cip 5+7 va dd nhdm bé mit R,=2,5 + 0,63, d6i khi can dat
R.= 0,32 + 0,16. Sai s6 hinh ddng ctia cdc 16 1a 0,5 + 0,7 dung sai dudng kinh 15.

- Dung sai khodng cdch tAm giita cdc 16 phu thudc vao chifc ning clia né.

Né&u 10 Idp truc banh ring thi dung sai biing 0,02 + 0,1 mm. Dung sai d khong song
song clia cdc tAm 16 bing dung sai clia khodng cdch tim. D6 khong vudng géc cla cic
tam 16 khi Idp bdnh ring con va truc vit 1a 0,02 + 0,06 mm.
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- Dung sai dd khong déng tAm cia cic 18 bing Y2 dung sai dudng kinh 15 nhd nhat.
- Do khong vudng géc gitta mit dau va tdm 16 trong khodng 0,01 + 0,05 mm trén
100 mm bédn kinh.
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Hinh 3-1. Céc chi ti€t dang hop.
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3.1.2 Tinh cong nghé trong ké&t cAu cia chi ti€t dang hop.

Tinh cong nghé trong k&t cdu cia hop khong nhitng dnh hudng d€n khdi lugng lao
dong d€ ché tao hop, ma con dnh hudng t6i viéc tiéu hao vat liéu.Vi vay ngay tir khi thiét
k& phai chd y d&€n k&t cAu cda chiing nhu :

- Hop phai c6 di do cing vitng dé€ khi gia cong khong bi bi€n dang va c6 thé ding
ché& d6 cit cao, dat ning suit cao.

- Céc bé mit lam chudn phdi c6 dd dién tich nhat dinh, phdi cho phép thuc hién
nhiéu nguyén cdng khi ding bé mit d6 1am chuén va phai cho phép thyc hién qua trinh ga
dat nhanh.

- Céc bé mit cin gia cong cla hop khdng dude c6 vau 16i, 16m, phai thuin 1gi cho
viéc dn dao, thodt dao. K&t cAu clia cdc bé mit phai tao diéu kién cho viéc gia cong dong
thdi bing nhiéu dao.

- C4c 15 trén hop nén c6 k€&t cdu don gidn, khong nén c6 ranh hodc c6 dang dinh
hinh, bé mit 15 khong dudc dift quing. Cac 16 dong tAm nén c6 dudng kinh gidm din tir
ngoai vao trong.Cdc 15 nén thdng sudt va ngin.

- Khong nén bd tri cdc 16 nghiéng so véi mit phing cla cic vach d€ khi gia cong
trdnh hi€n tugng dao khoan, khoét, doa bi dn dao 1€ch hudng.

- Cédc 18 kep chit ctia hop phai 12 cdc 16 tiéu chuin.
3.1.3 Vat lidu va phéi dé€ ché tao cic chi ti€t dang hop.

Vit liéu d€ ché€ tao cic chi ti€t dang hop thudng diung 13 gang xdm, thép diic, hgp
kim nhdm va nhitng thép tAm han. Tuy theo diéu kién 1am viéc, s& lugng hdp va vit lieu
ma phdi dudc ché tao bing cdch nay hoidc cdch khic.

- Phéi diic bao gdm ca phdi gang, thép hoic hdp kim nhom 1a nhitng loai phdi phd
bi€n nhat dé ché tao cdc chi ti€t dang hop. Ché tao phoi diic thudng ding cic phudng
phap dic sau:

+ Dic gang trong khudn cdt, miu gd, 1am khuon biing tay. Phuong phdp nay cho do
chinh xdc thap, lugng du d€ gia cong cit got 16n, ning suit thip, doi hdi trinh do cong
nhan phéi cao, thich hgp d6i véi dang sdn xudt don chi€c va loat nhd.

+ Dung miu kim loai, khuon cdt, lam khudn bing mdy, dat do chinh xdc va ning
sut cao, lugng du cit got nhd. Phuong phdp nay thich hgp trong sdn xuit hang loat va
hang khoi.
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+ Duing phuong phéap dic trong khuén vé mdong phdi dic dat d6 chinh xac 0,3 - 0,6
mm, tinh chi't co hoc t6t. Phuong phdp nay diing trong sdn xuit hang loat 16n va hang khdi
nhung chi thich hgp cho cdc chi ti€t hop ¢d nhd.

+ Biic dp luc c6 thé tao nén cic chi ti€t hdp ¢d nhé ¢ hinh thi phic tap.

O nhitng chd gidp khic ctia hop cdn phai c6 géc lugn, cdc hdc bén trong cin dude
lam sach, cdc mit canh va ddy cAn dudc 1am sach va phing. Vat dic ra khdng dudc c6 vét
nit, rd va cdc khuyét tat khéc.

Chi ti&t hop dic ra thudng ngudi khong déu, gay ra bi€n dang nhiét va tng suat du
nén can c6 bién phap khit itng sudt du truSc khi gia cong cit got.

- Phoi han dugc ché tao tir thép tAm rdi han lai thanh hop. Loai phdi nay dugc
diing trong san sudt don chi€c va loat nhé. Phdi han cé hai ki€u:

+ Kiéu tho: han cic tAim thép lai thanh hdp, sau d6 mdi gia cong.

+ Kiéu tinh: han cdc tAm thép di dudc gia cong s6 bd cdc bé mit can thi€t thanh
hop, sau d6 méi gia cong tinh lai.

St dung phoi han sé rit ngin dugc thdi gian chuin bi phdi, dat hiéu qua kinh t€ cao.
Tuy nhién dung phoi han thudng gip khé khin khi khit ¢ng suat du.

- Phéi dap dugc dung doi vé6i cdc chi ti€t hop nhd c¢6 hinh thu khdng phic tap
dang sdn xuit loat 16n va hang khdi. P&i vdi thép c6 thé dap néng con ddi v6i kim loai
mau c6 thé dip ngudi. Phuong phap nay tao dudc cd tinh t&t va dat ning suit cao.

3.1.4 Quy trinh cong nghé gia cong chi ti€t hop.
1. Chudn dinh vi dé gia cong chi tiét hop:

Khdi lugng gia cong chi ti€t dang hop chli yé&u la tip trung vao viéc gia cdng cic 10.
Mudn gia cong nhiéu 16 trén nhiéu bé mit khdc nhau qua cdc giai doan tho, tinh v.v... cAn
tao nén mot chudn tinh thong nhat cho chi ti€t hop. Chuidn d6 thudng 12 mot mit phing
ngoai nao d6 va hai 16 chuin tinh phu vudng géc
v6i mit phing d6. Hai 16 chudn tinh phu phai

. . 6
dugc gia cong dat dén d6 chinh xdc cdp 7 va cé o T B— _ /]
khodng cdch cang xa nhau cang tot (hinh 3-2). ! (e==e ceas 7

Khi dinh vi chi ti€t hop trén do g4 thi mat ngoai s& j . 1/
ti€p xiic vdi dd dinh vi mit phing, hai 16 va s& dugc tiép L— ' —L

xtic v6i hai chot (mdt chdt tru va mot chdt trdm). Nhu vay
chi tiét dugc dinh vi di 6 bac tr do. Hai 16 chun tinh phu  Hinh 3-2. Phuong phép chon chuén dinh
thuting dugc dung trong so cc 10 buldng trén d€ clia hop. vi

[
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Tuy nhién khong nhit thi€t lic nao cling phdi dung hai trong s6 cdc 16 xé bulong
dem gia cong chinh xdc d€ 1am chudn phu, ma c6 thé cin ctt vao k&t cau cu thé ciia hop
nhu rinh, sdng trugt, mang c4, thim chi c 18 chinh xdc ctia hdp d€ khdng ché cic bac tu
do con lai. Vi du, khi gia cdng hop dang mit bich (hinh 3-3). Chon chuén 13 mit diu A, 16
chinh B vd mdt trong cédc 16 x4 buldng (hoic 16 C hodc 16 D) .

SO dd g4 dit c6 tinh chat dién hinh nhu oE
trén (1 mit phing va 2 16 vuong géc vdi mit i
phing d6) cho phép gi dit chi ti€t qua nhiéu - \
nguyén cong trén nhiéu d6 g4, tranh dugc sai ¢8
s6 tich liiy do viéc thay d6i chuin giy nén. -B t
Tao dugc chudn tinh nhu thé, dd g4 ciling don A =)
gidn di nhiéu va tuong ty nhau & nhiéu nguyén oA

o e

cong.
’ ’ Hinh 3-3. Chon chuén dinh vi trén chi ti€t
Vi vay 461 véi chi ti€t hop, nguyén cong hop dang mit bich.
diu tién phdi 13 gia cong tao mit chudn (khong
ké nguyén cong 1am sach va cit ddu ngét, dau rét ciia phoi).

Viéc chon chuin thd cho nguyén cdng nay hét stic quan trong vi né dnh huéng dén
lugng du gia cong ciing nhu do chinh x4c & cdc nguyén cong tiép theo. O trudng hop nay,
c¢6 thé diing nhitng phuong 4n chon chudn tho nhu sau (hinh 3-4):

* Mt tho clia 15 chinh khong ché 4 & Z Z
bac tu do (hinh 3-4a) : @ [~ 1L
* Mt tho khong gia cong & bén & > J

trong khong ché& 3 bac ty do ( hinh 3 — 4b). 2)

*  Mit trén & gd vai khong ché& 3 bac y v
tu do ( hinh 3 — 4c¢).

Trong cdc bé mit c6 thé lam chuin
thd néi trén, quan trong nhit 1a 16 chinh vi
néu chon né lam chudn thd thi bdo ddm b) c)
lugng du vé sau cho ban than 18 déu din,
tao diéu kién cho viéc gia cong 16 d& dang.
Khi chon chuin tho, néu khong chd y dén
mit trong khong gia cdng sé& c6 thé lam cho & nguyén cong dau tién.
khe hd 1dp ghép gilta né véi cdc bd phan
bén trong (nhu banh ring, tay gat...) khong dam bao.

Hinh 3-4. So dd dinh vi khi chon chuén thd

Trong sdn xudt hang loat nhd va don chi€c, do viéc ch€ tao phdi kém chinh xdc va
khi gia cong khong diing d6 ga chuyén diing, nén cé thé thuc hién nguyén tic chon chuin
nhu trén bing phuong phdp 14y ddu. Khi 1dy diu, c6 thé k&t hgp chon chuin thd nay, dong
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thdi ki€m tra chudn tho kia, chia lugng du cho théa min cdc yéu cdu khidc nhau, thim chi
tan dung dugc mot s& phdi, ma theo phudng phap tw dong g4 dit thi khong hgp quy cich
nita. Tuy nhién, viéc 14y dau c6 ning sudt thap va do do gid thanh ting.

2. Trinh tu gia cong cdc bé mdt chii yéu ciia hop:

Qua4 trinh cong nghé gia cong c4c chi ti€t dang hop bao gdm hai giai doan chinh sau
day :

- Gia cong mit phing chudn va cdc 16 chuan dé lam chuén tinh thong nha't.

- Dung mit phing va hai 18 dinh vi lam chudn thong nha't d€ 1an ludt gia cong
cdc mit con lai nhu':

+ Gia cong cdc mit phing con lai .
+ Gia cong thd va bdn tinh cdc 16 1ip ghép.
+ Gia cong cic 16 khong chinh xic diing d€ kep chit.
+ Gia cong chinh xdc cdc 16 1dp ghép.
+ Téng kiém tra.
3.1.5 Bién phap thuc hién cac nguyén cong chinh
1. Gia cong mdt chudn:

Mit d€ lam chudn cho gia cong chi ti€t dang hop gdm modt mit phing va hai 15
chuin.

- Gia cong mdt phdng chudn. Vi hop c6 kich thudc & moi ¢ khac nhau néu sin
lugng it, c6 thé diing mdy phay hoic mdy bio van ning dé gia cong. Trudng hgp cic hop
¢ 16n c6 bé mit chuidn vudng hoic gin tron, c6 thé gia cong trén may tién ding, con hop
cd nhd thi ngoai phuong phap bio va phay con cé thé gia cong trén mdy tién van ning
bing cdch ding mam cip bon chiau d€ dinh vi hoic ding dd g4 chuyén dung.

Trong dang sdn xuat hang loat 16n vahang khéi v6i hop ¢& 16n hoic trung binh gia
cong mit chuin dudc thyc hién trén may nhiéu truc hoic mdy c¢é ban quay.Véi cdc hop cd
nhé ding phudng phap chudt mit phing hoic ding mdy t6 hdp hay may chuyén ding.

- Gia cong hai 16 chudn thudng dugc thuc hién trén may khoan cin .
Néu sdn xuat hang loat 16n hodc hang khdi nén ding mdy nhiéu truc chuyén dung.

Can chi y ring khi gia cong hai 15 chudn (hai 16 dinh vi) phai 1an lugt ti€n hanh khoan,
khoét, doa trong mot 1An g4 va phai ding bac din huéng d€ ddm bio dat dugc d6 nhdm
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bé mit va do chinh xdc clia ban than 16 cling nhu bdo ddm khodng cdch tim hai 16 nim
trong pham vi dung sai cho phép.

Né&u san lugng nhé, c6 thé gia cong bing cach 14y ddu truSc va thuc hién trén may
khoan ditng. Vi hop 16n, viéc gia cong 15 chudn c6 thé ti€n hanh trén mdy doa ngang.

2. Gia cong cdc mdt ngoai cia hop:

Gia cong cdc mit phing ngoai cia hop dudc ti€n hianh biing cidc phudng phip bao,
phay, tién, mai va chudt.

Trong sin xuat don chi€c va hang loat nhd, thudng sit dung phuong phip bao vi don
gidn va ré tién. Ning suit clia bio tuy thip, nhung ciing c6 thé ning cao dudc ning suit
bing cdch g nhiéu chi ti€t gia cong cling mdt lic.

Trong san xuit hang loat vira va 16n, gia cong mit ngoai c6 thé diing phudng phap
phay. Véi hop cd nhd c6 thé x&p nhiéu chi ti€t d€ gia cong ciing mot lic. Vi hop cd 16n,
c6 thé ti€n hanh gia cong trén mdy phay giudng hoic bio giudng bdo ddm ning suit va
dat d6 chinh xdc cao nhu : d khong song song cua cdc mit 0,02 mm/1000 mm; d6 khong
phing 0,02 + 0,03 mm/1000 mm; dd khong vudng géc 0,03 + 0,06 mm/500 mm.

Trong sdn xudt hang khoi da va dang sit dung rong rii phuong phdp phay lién tuc
trén may phay cé bian quay vd mdy phay c6 tang tréng d€ gia cong hai mit phing song
song cing mdt lic bing hai dao.

Trén hinh 3-5 trinh bay so dd gia cong mit phing ngoai ctia hop trén mdy phay cé
ban quay 3, trén d6 c6 gé chi ti€t gia cong 2, va dugc cit bing dao 1. € gia cdng dudc hai
mit phing song song c6 thé thyc hién bing hai dao in cling mot lic nhu hinh 3-5a, hoic c6
th€ bd tri nhu hinh 3-5b, khi & mot vi tri gia cong g4 hai chi ti€t v6i mit phing gia cong
ngugc nhau. Ngoai ra, hién nay con s dung rong rdi cd phuong phdp chudt dé gia cong
mit phing ciia hop.

Nhitng hdp c6 midt ngoai va mit trong tron xoay dudc gia cong trén may tién ding.

Gia cong tinh cdc mit ngoai clia hdp trong sdn xudt hang loat 16n va khdi dugc thuc
hién trén m4y mai, con trong sdn xuit don chi€c va loat nhd thudng dung phuong phdp
cao.

3. Gia cong cdc 14 ldp ghép:

Khi ché€ tao cdc chi ti€t dang hop, thdi gian gia cong cdc 16 1dp ghép chi€m mot ti 16
khd 16n. Vi vdy, can chon phuong phdp gia cong hop 1y d€ ddm bio dd chinh xdc va tao
diéu kién ning cao ning suit.

Bién phdp gia cong cic 16 1dp ghép clia hop phu thudc vao sdn lugng clia chi tiét.Co
thé gia cong trén mdy doa ngang van ning, mdy t& hdp nhiéu truc chinh.Trong mot s6&

Cong nghé ché tao mdy - 121 - Ho Viét Binh



Trudng dai hoc su pham k§ thuat TP. H6 Chi Minh

trudng hop, c6 thé gia cong trén ddy chuyén ty dong va ciing c6 thé gia cong 16 hdp trén
may khoan ditng, khoan can, d6i khi con c6 thé gia cong trén mdy tién ditng hay may tién
thong thudng. Du gia cong 16 trén loai mdy nao chiing nita ta déu thdy :

ch o

~ R \V]

Hinh 3-5. SO d6 gia cong mit phing ngoai cia hop trén may phay
c6 ban quay.
a) Hai mit phing song song bing hai dao;
b) Gia cong hai mit phing song song biing mot dao.

I. Vi tri gia cdng thé.  II. Vi tri gia cOng tinh.

- Pudng kinh céc 18 phu thudc co ban vao kich thuéc clia dao (dao dinh kich thudc),
hodc phu thudc vao viéc diéu chinh kich thudc cia mii dao 1dp trén truc dao.

- D06 chinh x4c vé khodng cdch tim, d6 song song va dd vudng géc giita cdc dudng
tAm 16 v6i nhau, ciing nhu cdc yéu cau khdc vé vi tri clia 16 dudec ddm bio bing hai phuong
phép sau :

+ Gia cong cdc 16 theo cdc bac din huéng trén do g4.

+ Gia cdng cdc 10 theo phuong phdp x4c dinh vi tri bing toa dd nhd cdc vach kich
thuGc trén may.

Céc phuong phép trén dugc thé hién bing nhitng bién phap cu thé thich hgp véi tirng
dang sdn xuit.

- Trong sdn xuit hang loat 16n va hang khoi, cac 16 1dp ghép cia hop dudc gia cong
trén mdy doa, mdy t6 hop nhiéu truc theo cdch gia cdng song song hoic song song lién tuc
trén hai hoic ba bé mit clia hop. Khi d6, vi tri clia cdc 16 dugc ddm bio theo cdch bo tri
cdc truc chinh trén mdy. Khi gia cong trén may t6 hop, nén chia thanh hai nguyén cong tho
va tinh hoan thanh trén hai may cia mot dudng diy, hodc chia 1am hai budc hoan thanh tai
hai vi tri cia mdy. Trén hinh 3-6 trinh bay sd d6 4p dung mdy t6 hgp dé€ gia cong 16 chinh
xdc cua hop. 0 vi tri I chi ti€t gia cong dugc gd dit, sau d6 dua truc dao doa tif tang thay

Cong nghé ché tao mdy -122 - Ho Viét Binh



Trudng dai hoc su pham k§ thuat TP. H6 Chi Minh

ddi truc dao 4 vao cdc 15 dinh gia cong. Sau khi g4 dao xong, quay ban dé€ dua chi ti€t dén
vi trf IL. O vi trf I ti€n hanh ndi cdc truc chinh ciia hop truc chinh s6 2 véi céc truc doa va
ti€n hanh gia cong. Sau khi gia cong xong, quay ban 3 d€ dwa chi ti€t vé vi tri I. Néu khong
can gia cong tinh nifa, thi thdo chi ti€t ra va 1dp phoi khdc vio. Con néu gia cdng tinh nifa,
thi 1dp cdc truc doa tinh tif tang 4 vao cdc 16 cAn doa va qu4 trinh dugc 13p lai.

II
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Hinh 3-6. So db gia cong 13 cda chi ti€t hop trén mdy tS hgp.
1) Pau lyc 2) Hop truc chinh 3) Ban quay 4) Tang thay d6i truc dao.
I. Vitri gd chi tiét. I1. Vi tri chi ti€t dugc gia cong.

D&i véi nhitng 16 ctia hdp c6 kich thuSc khong 16n 1dm c6 thé gia cong trén may
khoan diing véi dau khoan nhiéu truc va bac din huéng d€ gia cong cic 16 trén mot bé
mit cia hop cling mot lic, hodc trén may khoan cin ¢ diing bac din.

Trong san xudt hang loat, cdc 10 chinh x4dc cda hop dugc gia cong trén may doa
ngang, doa ditng. Khi d6, kich thudc 16 do kich thuéc dao quyét dinh, khodng cdch tim céc
16 va d6 song song gifta cdc 156 dugc ddm bio nhd sy dich chuyén ban mdy va bing vi tri
cdc bac din huéng truc doa. Pd vudng gbc giita cdc 16 dugc ddm bdo nhd quay ban mdy
mang chi ti€t so v6i truc doa. Bién phdp ki thuit thuc hién phu thudc vao 16 can doa dai
hay ngin, s6 16 trén mot hang 16, s6 hang 16 trén mot bé mit hop va s bé mit hop c6 16
can gia cong.

+ N&u 15 can doa ngin (khong sau), khi gia cong cin diing bac dinh huéng cho truc

doa & phia trudc (hinh 3-7a) hodic & phia sau 16 gia cong (hinh 3-7b). Khi 16 hdp c6 chiéu

dai 16n phdi dinh huéng truc doa cé phia trudc va phia sau (hinh 3-7c¢).

+ Né&u c6 nhiéu 16 ddng truc trén mot hang, c6 thé thuc hién gia cong trén may doa
v6i bién phdp thich hgp. P& ddm bdo dd chinh xédc clia hang 18, nén chia hai nguyén cong

tho va tinh.
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Soeian

c)

Hinh 3-7. So db dinh huéng dung cu khi doa 18 chi ti€t hop.
a- Dinh huéng phia tru6c. b- Pinh hudng phia sau
c- Dbinh hudng cd phia trudc va sau.
1. Chi ti€t gia cong. 2. D6 gi.

Khi gia cong tho:

Trudc tién gia cdng 10 ngoai cing & mot phia clia hdp bing truc dao cdng xdn . Sau
dé gia cong 16 ti€p theo. Ti€n hanh gia cong nhu vay dén khi xong mdt nira s§ 18 trén
hang 18 d6. Sau d6 quay ban mdy di 180° @€ gia cong cdc 156 & phia d6i dién clia hop vdi
bién phdp nhu cdc 16 & phia bén kia. LAm nhu vay, todn bo cdc 16 trén mot hang 10 da
dudc gia cong thd. Vi du, gia cong mot hang 4 16 trén 4 vach khdc nhau cia hop nhu hinh
3-8. Bon 16 nay trén mot hang dugc bd tri nhé din vé mot phia clia hop véi ¢; < dr < ¢3 <dy

Hinh 3-8. S0 dd cdc 16 trén mot hang 18 ctia hop.
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Viéc gia cong thd dugc thuc hién theo so dd
hinh 3-9 gém cdc buéc:

Budc 1 : gia cong 16 ¢4 dat ¢’4 (hinh 3-9a)

Bu6c 2 : gia cong 10 ¢3 dat ¢’3 (hinh 3-9b)

Sau d6 quay ban d€ quay chi tiét di 180° va
ti€p tuc gia cong.

Budc 3 : gia cong 18 ¢; dat ¢’; (hinh 3-9¢)

Budc 4 : gia cdong 16 ¢, dat ¢’» (hinh 3-9d)
Khi gia cong tinh:

Viéc gia cdng tinh cdc 16 trén mdt hang 16 ¢
thé ti&€n hanh theo hai phuong 4n:

- Phuong dn thit nhdt: gia cong lién tuc cdc
16 biing cach st dung cédc 15 vira gia cong dugc dé
din huéng dung cu cit cho viéc gia cong cic 16
ti€p theo.

- Phuong dn thit hai: 1an lugt gia cong hai 15
ngodi cling cda hai mit ngoai cuing d6i dién cla
hop, sau d6 ding hai 16 nay d€ din huéng dung cu
cit cho viéc gia cong cdc 16 con lai & giita.

Hinh 3-9. Gia cong tho cdc 16
ddng truc.

Vi du: gia cong tinh cdc 16 hop trén hinh 3-8 di qua gia cong thd & phin trén. Theo
phuong 4n thif nhat, so d gia cong dudc trinh bay trén hinh 3-10 va gém cic budc:

Budc 1: gia cong 10 ¢4 dat ¢4 (hinh 3-10a)

Bué6c 2: dung ¢4 din truc dao gia cong 16 ¢3 dat ¢3 (hinh 3-10b)

Budc 3: dung ¢3 dan truc dao gia cong 16 ¢, dat ¢, (hinh 3-10c¢)

Budc 4: dung ¢, din truc dao gia cong 16 ¢, dat ¢; (hinh 3-10d)

Theo phuong 4dn thif hai, so d6 gia cong dudc trinh bay trén hinh 3-11, gdm cdc budc:
Budc 1: gia cong 10 ¢4 dat kich thudc ¢4 (hinh 3-11a)

Sau d6 quay ban mdy dé quay chi ti€t di 180° rdi ti€p tuc gia cong .
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Budc 2: gia cong 16 ¢; dat kich thuSc ¢; (hinh 3-11b)

Bu6c 3: dung ¢4 va ¢; din truc dao gia cong cic 16 ¢s, ¢, dat kich thuSc ¢s, ¢, (hinh
3-11c¢).

+ D& gia cong nhiéu 18 (hay hang 18) trén mdt mit hay nhiéu mit cia hop thi bién
phdp cong nghé ciing tuong tu nhu bién phdp gia cong mot 16 hodc mot hang 16. Trong
trudng hop & mdi mit cé thé c6 mdt s6 nhém 16 gidng nhau cé thé thuc hién theo cic
phuong phép sau:

- Gia cong hoan chinh X

)

tirng 16 riéng biét hoic tirng iy
hang 18 riéng biét nhv di dugc s =i JIEL, MY
trinh bay & trén . — 1 NN

- V6i cung mot dao gia
cong dé€ dat mot kich thudc nio a) b)
dé cda tat cd cdc 15 gidng nhau
trén mot bé mit ctia hdp. Sau d6
ti€n hanh thay dao dé€ gia cong
dat kich thudc ti€p theo. Cit nhu
vdy cho dén khi cd nhém 16
giong nhau dudc gia cong hoan
toan. Ti€p d6 ti€n hanh gia cong
nhém 16 khic trén mit hop. Ci c)
nhu vay cho dé&n khi tit c4 cdc 16
trén mot bé mit hop dudc gia

cong hoan toan. Sau d6, quay |
ban mang chi ti€t di modt géc __[E . IV_______@

nhA't dinh d€ gia cong cdc 18 trén

mat khdc cia hop. C& lam nhu

vay cho dé&n khi todn bd trén tat

cd cdac bé mit clia hop dugc gia

cong. Hinh 3-10. So db doa céc 18 trén mot hang 16
theo phuong 4n thif nhat.

Z

82
U

?1

d)

- V61 cung mot dao gia
cong dat d€n mot kich thudc ndo
d6 cho tit c& cdc 15 nhu nhau trén tit cd cdc mit cia hop. Sau d6 ti€n hanh thay dao dé
gia cong budc ti€p theo. Ct 1am nhu vay cho dén khi toan bd cdc 16 gidng nhau trén cic
mit dugc gia cong. Qud trinh lip lai cho nhém 16 khdc. Ct nhu vay cho dén khi tat cd céc
16 trén ta't cd cdc mit dudc gia cong.
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-
3 = s
/s
\ a)
b)
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c)

Hinh 3-11. So db doa tinh 18 trén mot hiang 16 theo phuong 4n thif hai.

- Duing nhiéu dao trén dau doa nhiéu truc dé dong thdi gia cong nhiéu 16 c6 dudng

tam song song.
Céc phuong 4n trén day ngoai su khdc nhau vé sd 1dn thay dao, s& 1dn phan d6 con

khdc nhau vé lugng dao thay th€, ch& dd cit, s vong quay clia ban mdy.

+ Trong sin xuat loat nhd va don chiéc, viéc gia cong 16 hop c6 thé thyc hién trén
m4y khoan cin hoic mdy doa diing, doa ngang khong cin bac dinh huéng cho dung cu cit
ma ti€n hanh bing phuong phdp ra gd theo dudng vach diu trén phdi. Thi tu viéc gia

cong 10 hdp theo phuong phdp nay nhu sau :
- G4 dit va kiém tra chi ti€t hop trén ban mdy sao cho dudng tim cla 16 14y diu

song song v&i dudng tdm truc chinh.
- Pua dudng tAm truc chinh clia may triing vdi tAm cda 16 dau tién sé gia cong.

- Gia cong 16 dé.
- Dich chuyén ban mdy cuing vdi chi ti€t gia cong theo nhitng khodng cich tim da

cho t6i khi triing vdi dudng tAm clia 16 cAn doa ti€p theo.

- Gia cong 16 ti€p theo.

Viéc gia cong 18 clia hop bing ra gi theo diu thé hién nhu trén hinh 3-12. Chi tiét
gia cdng 3 dugc dinh vi bing mit phing ddy trén mit ban mdy 2. Truéc khi dem 1én mdy
dé gia cong chi ti€t dd dugc vach dudng dau aa vudng géc v6i dudng tim 16 cin gia cong.
Mudn cho tim truc chinh cda mdy song song v6i tim 16 cin gia cong, cAn gidn mii ra trén
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truc chinh va cho chi ti€t chuyén dong !
theo phuong Z, xé& dich chi ti€t sao cho (h il

dudng vach diu aa tring miii rd. Mudn
dua tAm 16 gia cdng tring tim truc
chinh cin quay ban mdy mang chi ti&t [ |
dich chuyén theo phudng Z va dich
chuyén truc chinh (hoic chi ti€t) theo

a
phuong Y. e | X / X

+ Ngoai ra v6i chi ti€t hop cd

z
nhd, c6 thé dung d6 gi dé€ gia cong

trén cdc mdy tién van ning thong Hinh 3-12. S0 d6 ra g hop theo dau d&
thudng. gia cong 16.

4. Gia céng cdc 16 kep chdt:

Trong céc chi ti€t dang hdp, ngoai nhitng 18 co ban, chinh xdc con c6 cic 15 dung dé
kep chit va cédc 16 c6 ren. P6i v6i cdc 16 c6 dd chinh xdc cadp 12-10 va d6 nhin béng bé
mit véi Rz = 80-40 thi chi can qua khoan. P&i v6i 16 c6 do chinh x4c cAp10-9 va dd nhin
béng Rz = 20, thi sau khi khoan con phdi qua khoét, con véi 16 phdi qua khoan, khoét va
doa chi 4p dung khi d6 chinh x4c 15 cAn dat cAp 7-8. Viéc gia cong cdc 16 ndy ciing cin cit
vao san lugng d€ chon bién phap gia cong.

- Khi sdn lugng it v6i moi ¢d kich thu6c clia hdp, cic 16 dudc gia cong trén mdy
khoan ditng hodc khoan cin, khodng cdch tAm gifta cdc 16 dugc ddm bdo bing cich 13y
d4u hoic nhd céc phi€n din, bac din khoan. P&i véi hop qud 16n, c6 thé ding may khoan
di dong kep thang vao chi ti€t gia cong hoic cho may khoan di dong trén nén xudng.

- Trong sdn xuat hang loat vira cdc 16 kep chit dudc gia cong trén may khoan cin
c6 ldp dau rovonve, trén d6 cé 1ip nhiéu dung cu gia cdng khic theo thit ty gia cong.
Lam nhu vay s& gidm dugc thdi gian thdo 1dp dung cu.

- Trong sdn xuat hang loat 16n va hang khdi véi cdc chi ti€t hop ¢ vira, cdc 16 dugc
gia cong trén may t& hdp hay may khoan nhiéu truc dé gia cong nhiéu 18 cting mot lic, ¢6
thé diing diu khoan nhiéu truc dinh sin vi trf c4c truc ( hinh 3-13a )hoidc ding dau khoan
nhiéu truc thay ddi dudc vi tri cic
truc nhd khép cdac ding theo vi tri A¢ A¢
16 can gia cong (hinh 3-13b). NS Ae K

AN
AN\

Poi véi cdc chi ti€t ¢d nhd,

nguyén cong nay dudc thuc hién - 2| 288 |\
trén mdy t6 hop ciing véi mot so a)

nguyén cong khac. b)

Hinh 3-13. S0 d6 nguyén 1y ddu khoan nhiéu tryc.
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Trong san xuit hang khdi, cdc 16 nay con c6 thé dugc gia cong trén cic diy chuyén
tw dong. Vi cdc 16 c6 ren, khi gia cong chiing con phdi c6 thém budc cit ren. Tuy theo
san lugng, k&t cAu va yéu cau ki thudt cling nhu kich thudc clda ren ma chon cdc phuong
phép citren cho hdp Iy nhu tard tay hodic ta 16 mdy v.v...

5. Kiémtra hop:

Trong qué trinh ché tao chi ti€t dang hdp, cAn phai ki€m tra. Viéc ki€m tra giita cic
nguyén cong dugc ti€n hanh sau khi gia cong cdc bé mit quan trong, c6 yéu cau chinh xdc

cao. Cudi giai doan gia cong phai cé
tong ki€m tra cdc yé&u t6 dé ra trong
yéu cdu ki thuat nhu do thiang, do
phing clia cdc mit phing, do song
song, dd vudng géc, do dong tim va
khodng cdch tim giita cdc 10 v.v...

- P06 thdng cia mit phing nio
d6 dugc kiém tra bing cdch ding
thudc hoic dong hd so. Po phing clia
cic mit phing hop dugc ki€m tra
bing nivd hoic bing ddng hod so,
hoic bing nhitng ban ra trén dé cé
boi 16p son d6 d€ 4p viao mit cin
kiém tra. Do phing dugc ddnh gi
bing s6 vét son trén mot don vi dién
tich. V6i mot phing ctia hop qud 16n,
c6 thé ki€m tra d6 phing bing
nguyén li binh thong nhau.

- Kich thuéc cta 16 va hinh
ddng hinh hoc ctia 15 chinh xdc dudc
ki€m tra bing thudc cip, ca lip, dong
hd so hoic dung cu do 18 c6 trang bi
ddng hod so. Trén hinh 3-14 trinh bay
so d6 ki€m tra kich thudc cia 16 bing
ddng hd do 19.

Hinh ddng theo ti€t dién ngang
cda 16 nhu do 6 van, & lip, da canh
dugc xdc dinh biang cdch do kich

thu6c & cac vi tri khdc nhau rdi so
sdnh k&t qua va rit ra k&t luan.

.
e
SIS
SN N/L\\\xxx}
U

a) b)

Hinh 3-15. Ki€m tra d§ ddng tim cta cic 15.
a) Dung truc ki€ém g trong bac;

b)  Dung truc ki€ém véi dong hd so.

1 7 7/ 7
Sy o

777

Hinh3-16. Sd @ ki€m tra do ddng tim

clia ba 16 trén ba vach hop.

7\
T w
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Sai s6 hinh ddng theo chiéu doc ctia 16 nhu @6 con, do tang trong v.v... dudc x4c dinh
bing cich ki€m tra dudng kinh 16 & cdc vi tri khdc nhau theo doc truc.

Kich thuéc chiéu dai 16 dugc xdc dinh bing thuSc cip hoic biing ca lip.

- Do ddng tAm clia cac 18 cd ban dudc xdc dinh bing truc ki€m tra (truc tron hoic
truc bac). V§i nhitng 16 qué 16n, khi ki€m tra c6 thé g4 truc trong bac (hinh 3-15a). D€ xdc

o

i
dinh cu thé dd ddng tAm cia hai 15 ¢6 thé dung truc kiém véi ddng hd so (hinh 3-15b).

Ngoai ra, d€ ki€m tra dd ddng tdm con c6 thé diung db ga chuyén dung. Trén hinh 3-
16 trinh bay cdch kiém tra do dong tAm ciia ba 18 trén ba vach khic nhau ctia hdp.

DPoéng hod so 1 lién hé véi miii do 2 nhd hé thong tay don. Khi quay tay quay 4 1am
cho truc ki€m 3, da g4 trong hai 16 cda hop, quay. Nhd miii do 2 4p sat vao mit 156 va c6
lién hé véi ddng hd so 1, c6 thé doc duge do 1éch tAm cilia 16 giita so v6i hai 16 hai bén.

D€ kiém tra do ddng tAm con c6 thé dung phuong phip quang hoc va cdc phuong
phap khac nira.

- Khoédng cdch tdim va dd song
song gitta cic 10 dudc xdc dinh bing
thuGc cdp hodc d6ng ho so (hinh 3-17).

S @6 nhu trén chi ki€m tra dudc
dd khong song song clia dudng tAm 16
theo mot phuong ma thoi. PE cé thé
kiém tra do khong song song theo ci
hai phuong phii c6 dd g4 chuyén dung.
So @6 nhu vay thé hién trén hinh 3-18.

Hinh 3-17. Kiém tra khodng cdch tim giita

Lip hai truc ki€m vao hai 15 cin
ki€m, ding bac diéu chinh cho khong
con khe hd. Sau dé 14p tay treo s6 3 c¢6 mang dong hd 1, 2 vao truc 5, quay tay treo 3 cho
miii ti clia dong hd so 1 va 2 ti vio truc 4, tai d6 chinh cdc ddng hd so vé vi tri 0.

Théo tay treo ra va mang né 1dp vao phia doi dién cda truc 4 va 5. Ti€n hanh do nhu
trén sé c6 k&t qua 1a:

+ Hiéu s6 chi trén ddng hod 1 1a sai s& vé d6 khong song song theo phuong thing
dirng clia hai 16 trén chiéu dai bing khodng cach giita hai dau lip tay treo.

+ Hiéu s6 chi trén ddng hd so s 2 cho biét sai s& vé do khong song song theo
phuong nim ngang cla hai 15. Trén ti€t dién BB bi€u dién cdch do sai sd theo phudng
nim ngang. Trén bé day cilia tay treo c6 mot chdt ti ¢d dinh ti sat vao truc 4, con dau kia
12 ctia don biy, qua d6 bdo d&€n ddng hd so 2 va cho bi&t dd khong song song.
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Hinh 10-18. So dd ki€m tra dd song song va khodng cdch tAim
céc 16 theo hai phuong.
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- Khodng cich tir tAim cdc 16 d&€n cdc bé mit hop dd khong song song giita chiing,
dugc xdc dinh bing dong hd so nhu trén hinh 3-19.
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Hinh 10-19. Kiém tra vi tri dudng tim 16. Hinh 10-20. Ki€m tra do vudng géc clia hai 13.
s0 v6i bé mit cd ban. a — Duing déng hd so. b — Dung calip.

- Do vudng géc gilta tAm cdc 16 dudc xdc dinh biing dong hd so hoic calip (hinh 3-
20).

Trong trudng hop dung calip, cAn x4c dinh khe hd A; va A,. Pd khong vudng géc
chinh la hi€u gitta hai dai lugng nay.
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Do vudng gbc giita tdm 10 va
mit dau dugc xdc dinh biing ddong hd so
(hinh 3-21a) hodc bing calip chuyén
dung (hinh 3-21b).

Sau day la quy trinh cong nghé
ch€ tao than hop gidm téc do da gisi a) b)
thiéu & hinh 3-1. Gia cong hop nay

gdm mot s6 nguyén cdng chinh theo

Hinh 3-21. Kiém tra d6 vudng goc giita
tam 16 va mit ddu.

lilln:g a — Biing ddng hd so.
BANG 3-1
Thit e Noi dung nguyén cong
1 Gia cong mit phing chudn ctia thin dudi.
2 Khoan va doa hai 16 chuin vudng géc v6i mit phing chuin.
3 Gia cong tho mit 1dp ghép va mit diu cdc 16 1dp ghép clia than dudi.
4 Gia cong tinh mit 13p ghép va mit dau cdc 16 14p ghép clia thin dudi.
5 Gia cong cic 16 trén mit phing lip ghép.
6 Gia cong thd mit 1dp ghép clia ndp trén.
7 Gia cong 16 trén mit chuin clia thin dudi.
8 Lip hai nita hop va gia cong hai 16 con dinh vi.
9 Doa tho va tinh céc 16 13p ghép.
10 Gia cong lai mit diu cdc 16 1ip ghép.
11 Téng kiém tra.
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3.2 Quy trinh cong nghé ché tao chi ti€t dang cang

Cang 12 mot loai chi tiét c6 mot hodc mdt sd 16 ¢o bdn ma tAm cda ching song song
vdi nhau hodc tao v6i nhau mdt géc nao do.

Chi ti€t dang ciang thudng cé chic ning bién chuyén dong thing cla chi ti€t nay
(piston clia dong cd d6t trong ching han) thanh chuyén dong quay clia chi ti€t khac (truc
khuyu). Ngoai ra, chi tiét dang cang con diung dé diy banh ring (khi cAn thay ddi ti s6
truyén trong cdc hop toc do).

TP )

Hinh 3-22. Céc chi ti€t dang
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Trén chi ti€t dang cang ngoai nhitng 16 co bin can dudc gia cong chinh xdc, con c6
nhitng 16 ding d€ kep chit, cdc rianh then, cdc mit diu cda 16 va nhitng y&u t& khic can
dudc gia cong.

Nhitng dang khdac nhau cia cang
dugc trinh bay trén hinh 3-22. Trén
hinh 3-23 1a tay bién & vi tri 1dp ghép
trong dong cd dot trong. Pay 1a loai chi
ti€t didc trung cla cdc chi ti€t dang
cang.

®69,5 +0.012

82 +0,1

3.2.1 Piéu kién ky thuat:

Khi ché& tao cdc chi tiét dang
cang can ddm bdo cic yéu ciu k¥
thuat sau:

185 +0,05

0,06
29 0.13

- Kich thuéc cdc 16 co ban dugc
gia cong véi dd chinh xdc cip 7 + 9; do Hinh 3-23. Tay bién trong ddng cd 6t6
nhdm bé mit R,= 0,63 + 0,32.

- Do khong song song clia cdc tim 16 co ban trong khoang 0,03 + 0,05 mm trén 100
mm chiéu dai.
- D06 khong vudng géc cia tim 16 so v6i mit diu trong khodng 0,05 + 0,1 mm trén

100 mm ban kinh.

- Do khong song song clia cdc mit ddu cdc 16 co ban khéic trong khodng 0,05 + 0,25
mm trén 100 mm ban kinh mit dau.

- Céc rinh then dudc gia cong dat cAp chinh xdc 8 +10 va do nhdm R,= 40 + 10 hay
R.=10+2,5.

- Cac mitlam viéc ctia cang dugc nhiét luyén dat d6 ciing 50 + 55 HRC.
3.2.2 Vit liéu va phoi:

Vat liéu dung dé ché tao chi ti€t dang cang thong thudng 1a thép cacbon 20, 40, 45.
Thép hop kim 18CrNiMnA; 18Cr2Ni4A va 40CrMnA c6 dd bén cao. Cic loai gang xdm
GX12-28, GX 24-44 va gang rén 37-12, 4-35-10. Ddi khi cang dudc ché tao tir kim loai
mau.

Véi nhitng cang 1am viéc vdi tai trong khong 16n, c6 thé chon vt liéu 12 gang xdm.
Nhitng cang c6é dd cing vitng thap, 1am viéc c¢é va dap thi nén chon vat liéu gang rén. Con
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nhitng cang lam viéc véi tai trong 16n, d€ ting dd bén nén dung vat liéu 13 cic loai thép
c6 nhiét luyén.

Céc dang phdi thudng diung ch€ tao cdc chi ti€t dang cang 1a phoi dic nhu : gang,
thép, kim loai mau ; phdi rén ; phoi dap.

- Cang cd vira va nhd né€u sdn lugng it, phoi dugc ché tao bing phuong phdp rén tu
do, n€u san lugng 16n ding phuong phdp dip, sau d6 ép tinh trén mdy ép d€ vira ting co
tinh vira chdng cong vénh cho cang. Tuy theo két ciu clia cing ma c6 thé dap phoi tirng
dodi chi ti€t mot d€ ting ning suit. Phdi dip dung thuin tién cho cdc chi ti€t cang c6 mit
dau 16 10i 1én. K&t cAu phodi nhu vay thi dién tich gia cong sau ndy s& gidm.

- Phoi dic dung cho cang bing gang, kim loai mau va c4 bing thép. Ty theo diéu
kién sdn xuit va sdn lugng ma c6 thé dic trong khudn cit, khudn kim loai, khudén mau
chay.

- Cang loai 16n né€u san lugng it, chi y&u 1a dung phdi han, sdn lugng nhiéu hon thi
k&t hdp dung han va dap tAm.

3.2.3 Tinh cong nghé trong ké&t cAu cia cang:

Ciing nhu cdc dang chi tiét khdc, d6i v6i chi tiét dang cang tinh cong nghé cé y
nghia quan trong vi né dnh hudng tryc ti€p dén ning sudt va do chinh xdc gia cong.Vi
vy, khi thi€t k€ cang nén chi y tdi k&t cAu clia né nhu :

- PO clng vitng clia cang.

- Chiéu dai clia cdc 16 co bidn nén biing nhau va cdc mit diu cla chiing cling nim
trén hai mit phing song song vdi nhau 1a t8t nhat.

~ ~ 9 N A A 2, A - 2 N 2 e 22 ~, N
- K&t cau cua cang nén doi xitng qua mdt mat phang nao d6. Boi véi nhitng cang
c6 cdc 10 vudng gbc vdi nhau thi k&t cAu phai thuan 1gi cho viéc gia cong cdc 16 d6.

- K&t cau clia cang phdi thuin 1¢i cho viéc gia cong nhiéu chi ti€t cing mot lic.

- Hinh ddng clia cang phdi thuan 1di cho viéc chon chudn thd va chuin tinh thong
nhat.

3.2.4 Quy trinh cong nghé ché tao cdc chi ti€t dang cang.
1. Chudn dinh vi khi gia cong:

. . . e e N N 2 . N . . L Ao , A
Khi dinh vi chi ti€t cang d€ gia cong, phai bao ddm dugc vi tri tuong doi cla cdc bé
mit v6i nhau, clia cdc 16 v6i nhau va dd vudng géc clia cic 18 véi mit dau clia né.
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Vi vay chudn tho ban dau dugc chon Ia vanh tron ngoai cda 16 va mdt mit dau cia
phdi, chon chuin nhu vy dé gia cong mit diu bén kia va gia cdng 18 cd ban. Sd dd dinh
vi chi ti€t cang dé thyc hién viéc gia cong

nay th€ hién trén hinh 3-24. g /—'—\ ——
o L !

Theo phuong phdp nay, chi ti€t gia -OC*J)Z Z)%4%)*4 /

cong dugc dinh vi bing mit diu phia duéi, L

vanh ngoai clia 16 cd bdn bén trdi dugc dinh

vi trén khoi V ¢d dinh, vanh ngodi cda 16 co w

ban bén phai dudc dinh vi bing khéi V di —7) T R

dong, lvc kep W dugc tdc dong qua khdi V

di dong nay. Vi ciach dinh vi nay c6 thé ¢ 9%

ding d€ gia cong mit ddu bén kia va ciing
ding dé gia cong 18 co ban clia cang. PE
bdo ddm do chinh xdc thi viéc gia cong mit
diu can dugc thuc hién trude khi gia cong 16 c¢d ban.

Hinh 3-24. So @ g4 dit khi gia cong mit dau
va 16 co ban clia thanh truyén.

Tuy nhién, n€u chi véi muc dich gia cong mit dau cla cang & nguyén cong dau tién,
c6 thé chon phudng 4n dinh vi vao phin than cang khong gia cong. So @6 dinh vi nhu vy
thé hién trén hinh 3-25. Theo phudng phap nay chi ti€t cang thudng dinh vi trén cic dd g4
tu dinh tAm, nhv vy mit diu clia cing s& ddm bdo ddi xitng qua mit phing, ddi xing cla
cang va c6 thé gia cong biing nhiéu dao nén ning sut ting.

Pé gia cong 18 co ban clia ciang c6 thé —
dung phuong dn dinh vi nhu trén I/ﬁnh 3—?4 da 4 '// ' \\'
trinh bay. Tuy nhién, nén thay khoéi V cd dinh
bing mot cdi chup dinh vi vio mép trén cia
vanh ngoai nhu trén hinh 3-26.

2,

Sau khi ¢6 16 va mit diu da gia cong, chon
chouﬁan tinh thong nha't 12 mit diu va hai 18 co bdn &Qv ﬁ
dé gia cong cdc mit con lai cia cang. Trén hinh : : :
3-27 thé hién sd @6 dinh vi khi ding chudn tinh %L A&
thong nhit 12 mit dau cang ti vao phién ti khdng

ch€& ba bic tu do, mot 16 ciang 1ong vao chdt tru Hinh 3-25. So dd dinh vi vao thin
ngin khong ché hai bac tv do va mdot 16 cang cang d€ gia cong mat dau.

16ng vao chdt tram khdng ché mdt bac tu do.

Vi tri clia c4dc chdt dinh vi tiy thudc vao vi
tri clia bé mit cAn gia cong trén cang. >

Khi diing phuong 4n dinh vi nhu trén &€ gia =~ <
cong can luu y mot so van dé nhu: Hinh 3-26. So d6 g4 dit dé gia cong 18
cO bdn cha cang.
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- Né&u nhu cdc mit dau cla cang khong cling mdt d6 cao thi 14y mit dau 16n lam
dinh vi chinh va phdi diing chdt ti phu ti vio mit diu thip d€ ting ciing vitng khi gia cong.

- Khi dinh vi biing vanh ngoai ctia 16 cang trén khoi V thi s& c6 sai s6 dinh vi bing
st dich chuyén tAm ctia 16 so vdi tAim vanh ngoai khi dudng kinh phdi vanh ngoai thay ddi.

DE loai trif sai s6 ny c6 thé diing cdc co ciu V tu dinh tAm.

- Cang la loai chi

ti€t kém cing ving, dé A
tranh bi€n dang chi tiét w %_
khi kep chit thi diém dit ]
ctia lyc kep phéi dit vao w L —
cidc diém ti hay gin cic —= _
di€m ti.
Ngoai phuong én
dinh vi nhu trén d€ gia w -
cong cang, trong mot sO __—_E_
trudng hop c6 thé ding W_.w
chuin tinh thdng nhat 1a ] Hinh 3-28. S dé g4 dit dé gia
mdt dau va cdc VAU I Hinh 3-27. Sodd dinhvidé gia  cong 18 co ban ciia cang khi
phu (dong vai trO nhu  c¢ong cang khi st dung chuéin diing chudn tinh thong nhat 1a
chuin tinh phu). So do tinh thong nhat. mit diu va ba vau.

dinh vi nhu vay thé hién
trén hinh 3-28.

Khi thyc hién theo phuong 4n nay, sau khi gia cdng xong mit diu cang phdi thuc
hién gia cong ba vau trén vanh ngoai & hai ddu cang 1am chuin tinh phu. Sau khi d c6
mit ddu va chudn tinh phu, dya vao dé d€ 1am chuin thdng nhat gia cong tit cd cdc mit
con lai cia cang.

2. Thit tu cdc nguyén cong gia cong cang:

Tu su phan tich chudn trén ddy, cidc nguyén cong chii yéu d€ gia cong cang bao

- Gia cong mit dau.

- Gia cdng cdc vau chudn phu (néu cé).
- Gia cong thd va tinh cdc 16 c¢d ban.

- Gia cong cac 16 khdc, cdc 16 c6 ren.

- Can bing trong lugng néu can.
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N
- Ki€m tra.

3.2.5 Bién phap thuc hién cdc nguyén cong
1. Gia cong mdt dau

Nhu trén d3 bi€t, mit dau clia cang thudng 16i 1én c6 dién tich nhé rdi rdc. Cdc mit
diu nay thudng diing 1am chuin cho cdc nguyén cong khic.

Ty theo d6 chinh x4c ctia phoi ma c6 thé gia cong mit diu cang bing mai, chudt,
phay hoic tién. Phuong phdp bao ciing gia cong dude nhung it ding vi mit dau nhd, rdi
rdc nén ning suat thap.

- Trong sdn xuit hang loat I6n va hang khdi, n€u phoi c6 do chinh x4c cao thudng gia
cong mit ddu cang bing mai hoic chudt. Bing phuong phdp nay vira dat dudc ning suit
cao, vira dat dugc do chinh x4ac cao.

- Trong sdn suit hing loat vira va nhd, gia cong mit dau cang bing phay hoic tién.

Tuy nhién, néu d6 chinh xdc ctia phdi qud thap, thi ngay ca trong sdn xuit hang loat
16n va hang khoi van d4p dung phuong phdp phay d€ gia cong. Ngoii ra, viéc chon phuong
phdp dé gia cong con phu thudc vao lugng du gia cong 16n ) N
hay nhd, hay néi cich khac 1a phu thudc vao phudng phép g Y

ch€ tao phoi. N&u nhu phdi rén ty do trong khudn don gidn
sau d6 lai dugc ép trén mdy ép, lugng du gia cong nhd thi
c6 thé khong diung phay dugc ma phdi mai. Ngugc lai khi
lugng du gia cong 16n thi dung mai s€ khong hgp 1y ma phai
phay.

W

nval BaVs
£

Cédc mit dau clia cang dugc gia cong tirng phia lan
lugt trén mdy phay nim ngang hay thing ding bing mot
dao nhu so d hinh 3-24 hoic ciing phay hai mit cia mdi — |
diu trén mdy phay ngang biing mdt bo hai dao phay dia ba
mit cit. Lic d6 g4 dit phdi trén cdc db dinh vi thich hgp va
diéu chinh cdc mit tuong d6i v6i dao nhd cidc dung cu
chuyén ding. Trén hinh 3-29 trinh bay so d6 dinh vi dé gia
cong hai mit dau cla bién tru kim mdy khau bing mot by  Hinh 3-29. Sd dd dinh vi dé
hai dao phay dia ba mit cit trén mdy phay nim ngang.  gia cong mitdau ciia bién
Theo so @6 nay, d€ ddm bdo hai mit ddu ddi xing so véi mdy khau.
mit phing giita clia bién, chi ti€t dugc dinh vi vio phan
than bién khong gia cong.

Cong nghé ché tao may - 138 - Hoé Viét Binh



Trudng dai hoc su pham k§ thuat TP. H6 Chi Minh

Véi so @b dinh vi @6, khi gia cong cdc cang 16n nhu th€, d€ ning cao ning suit c6
thé ding may phay nhiéu truc, gia cong dudc cid bon mit du cliing mdt lic nhu trén hinh
3-25.

Pé€ ting ning suat khi phay, c6 thé ding d6 g4 gia cong nhiéu chi ti€t ciing mdt lic
(trén ban mdy dit hai dd g4 giong nhau) va ti€n hanh gia cong theo kiéu chay dao di lai
(hinh 3-30) hoic cdc dd g4 d6 dudc dit 1én mot ban quay (hinh 3-31).

Liic ndy viéc g4 dit phoi 1én d6 g4 dugc ti€n hanh theo chu k¥, nghia 12 trong khi
dang cit got chi ti€t trén d6 g4 thi nhat thi ti€n hanh g4 13p phoi mdi 1én d6 ga thi hai.

el () =
(108N / &5 s
| —

———————

Hinh 3-30. So db kiéu chay dao di lai. Hinh 3-31. So @6 g4 dit trén ban
1. Dao phay ; 2. Chi tiét gia cong ; quay.
3.Dd g4 : 4. Ban méy. 1. Dao ; 2. Chitiét gia cong ;

Mit dau clia cang ciing c¢6 thé gia cong bing phuong phap chudt. Khi chudt mit dau
dugc gia cong riéng tirng dau. Gia cdng xong dau 16n rdi mdi gia cong dau nhd. Mdy dugc
diing 13 m4y chudt mdt vi tri hodc nhiéu vi tri. Sau khi gia cong xong dd song song mit
ddu c6 thé dat t6i 0,1 mm.

Trong mdt s6 trudng hdp yéu cau do chinh xdc cao, thi sau khi phay hoidc chudt, mit
diu cang con phdi qua mai trén mdy mai phing hay mdy mai phing c6 ban quay. Mai cic
mit diu cing mot lic n€u bé day bing nhau, mai xong mdt phia 14t lai mai phia kia.
Trudng hgp bé day khic nhau thi mai ddu 16n riéng, ddu nhé riéng. Ciing c6 thé thuc hién
mai trén mdy mai chuyén ding dé gia cong c hai phia cling mot lic.

2. Gia céng thé va tinh cdc 16 co bdn trén cang

C4c 156 co bdn clia cang c6 yéu cau chinh x4c bdn than cao vi né ldp ghép véi chi tiét
khdc. N6 cling ¢6 yéu ciu chinh xdc vé vi tri tuong quan nhu dd vudng géc v6i mit dau,
dd song song clia dudng tAm cédc 16. Tuy theo sdn lugng va diéu kién sdn xudt ma c6 bién
phdp gia cong thich hgp.

- Trong sin xuit nhd, sdn lugng it véi moi ¢ clia cang 16 cd bdn dugc gia cong trén
mdy khoan ding, khoan cAn hoic trén mdy tién, may doa ngang biing phuong phip 13y
dau va ra g4.
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- Trong sdn xuat hang loat, sdn luong nhiéu hon, cic 16 co ban cla cang dudc gia cong
trén mdy khoan ding, khoan can hoic may khoan c6 diu rovonve biing phuong phdp tu

dong 14y kich thuéc nhd bac 1dp trén phién dan.

Bién phép thuc hién c6 nhitng phuong 4n sau :
Phuong 4n thif nhit

Gia cong mot 16, sau d@6 dung 16 nay lam chuidn dinh vi ciing v6i mit dau dé€ gia
cong cdc 16 ti€p theo. Theo phudng 4n nay chi ti€t dugc dinh vi bing mit ddu va vanh
ngoai cia mit dau (hinh 3-24) hoic bing mit ddu va mép trén clia vanh ngoai (hinh 3-
26).

Vi chi gia cong mot 18 nén chi cAn khdng ché 5 bac tu do, bic tw do xoay quanh tim
16 cAn gia cong khong dnh hudng d&€n @6 chinh xdc cAn dat. LS dugc gia cong qua 3 budc:
khoan, khoét, doa. Ciing c6 thé thay khoét va doa bing phuong phap chudt hoic thay doa
bing nong 19.

Sau khi da gia cong dugc 1 16, ti€n hanh gia cdng cdc 10 ti€p theo. Liic nay chi tiét
dudc dinh vi biing mit dau, mit 16 vira gia cong xong va mot mit ndo d6 trén thin cang
han ché& nét bac ty do xoay. D€ han ché& bac tu do xoay niy c6 thé ding khi V tiy dong ti
vao vanh ngodi clia mot dau cang.

So @6 g4 dit nay thé hién
trén hinh 3-32.

<

Theo phu’dng~én nay khodng l 7 <
cdch tAim cta cdc 10 dugc ddm bdo - 3
2 z i =1 ':
nhd do chinh xdc khoang céch cua - - ] N =
A A . . N P =x / /& —
tdm chot dinh vi va tdm bac dan 1 =1 Z

cho 13 ti€p theo. Gia cong cédc 16 — 2

ti€p theo ciling phdi tuin thi theo
ba budc nhu ddi véi 16 dau tién.

Phuong an thd hai

S50

Gia cong lan lugt tat cd céc
16 sau mdt 1an dinh vi. Theo
phuong 4n nay, chi ti€t gia cong
phdi dugc dinh vi di 6 bic ty do:
mit dau khdng ché& 3 bic ty do;
kh6i V i vao vanh ngoai khong ) )
ch& 2 bac tu do; khéi V tiy dong ti b) Dung vdu con chong xoay.
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vanh ngoai khong ché 1 bac tu do (hinh 3-24). Vi tri va khodng cédch giita cdc 10 do vi tri
cdc bac din ldp trén phi€n din quyét dinh. Gia cong l1an ludt cdc 16 theo cdc budc khoan,
khoét, doa trén mdy khoan cAn biing cich di chuyén diu khoan,d6 gicd dinh hoic trén
may khoan ding bing cich di chuyén d6 ga.

- Trong sdn xudt hang khoi, gia cong cdc 16 cd bdn dugc ti€n hanh trén mdy khoan
nhiéu truc hoic mdy t8 hgp nhiéu truc chinh. Diing mdy t6 hop c6 thé dat hiéu qua kinh t&
cao vi né c6 khd niing gia cong song song hoiic song song lién tuc tit ca cdc 10 trong mot
1an ga. Trén do, n€u ding dung cu t6 hop cé thé xén dugc cd mit diu cia 15.Theo phuong
4n nay, d6 chinh x4c vé vi tri cdc 15 bdo ddm tdt, dd song song gifta cdc 16 va khodng cdch
gitta cdc 16 ciing dat dugc tot hon cdc phuong phédp trén. Hinh 3-33 trinh bay sd d6 gia
cong hai 16 bién cling mot lic.

. b

Néu 16 ¢6 dudng kinh 16n hon 30 mm,
khi tao phoi dd c6 16 sdn, thi trinh ty sé 1a
ti€n rong (hay khoét), gia cong tinh v6i mdt I_
s6 15 can lip bac dong thi sau khi gia cong Q
tinh 16 r6i mGi déng bac vao, sau dé lai phai {

AN

gia cong tinh lai bac dong. %

L

A |24

47

3. Gia céng cdc 16 c6 ren, 16 dé kep  Hinh 3-33. So dd gia cong hai 16 bién ciing
chdt mot lic.

Thong thudng cdc 16 nay c6 yéu cau do

chinh xdc khong cao, thudng 13 cAp 10. Trudng hop dung d€ dinh vi ding vi tri giita cang
véi mdt bo phian khéc, cdc 16 nay phdi gia cong dat cap chinh xdc 7. Vi du nhu 16 dinh vi
gifta thin bién va ndp bién. Viéc gia cong cdc 160 nay thudng dugc ti€n hanh sau khi gia
cong cdc mit ddu va mot hodc cic 18 co ban (so dd dinh vi c¢6 thé nhu hinh 3-27). B6i véi
cdc 16 c6 yéu cau do chinh xdc khdng cao thi ding phuong phap khoan. Con nhitng 16 c6
yéu cau chinh x4c phdi khoan, khoét, doa. Tuy theo sdn lugng ma trén co s& clia s6 do
dinh vi thi€t k& cdc dd g4, cdc thi€t bi c6 ning sui't phi hop.

4. Kiém tra cdc chi tiét dang cang

D&i véi cdc chi ti€t dang cang, ngoai viéc kiém tra dudng kinh 15 va bé diy cida céic
diu cang con phai ki€m tra khodng cdch clia tAim cdc 16 cd ban, do vudng géc giita mit
ddu va dudng tim 16, do khong song song gifta cdc tAm 19.

- Pudng kinh cdc 18 co ban dugc ki€m tra bing thudc cip, calip hoic ddng hod do 16.

- Do khong song song giita cic dudng tim 18 dugc ki€m tra bing dong hd so véi dd
ga nhu hinh 3-34.

Lip cang kiém tra 6 1én chdt dinh vi 2 qua 16 thit nhat. Chdt 2 duge c¢d dinh trén thin
1 (ciing c6 thé dit 1én hai khdi V). Long truc ki€m 3 vao 18 thit hai cla cang. Quay cing
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quanh chdt dinh vi 2 cho dén khi truc ki€m 3 cham vao cit ti 7. Hiéu s6 ctia hai déng ho 4
va 5 & hai vi tri I, II bi€u hién do khong song song cdia hai 16 cang theo hai phuong ditng
va ngang. Po khodng cdch giita chdt dinh vi va truc ki€m tra biét khodng cdch hai 15.

Vi tri dudng tAm cdc 18 dudi mot géc duge ki€m tra bing dd g chuyén dung.

D6 vudng goéc gitta 16 va mit diu cla cang dugc ki€m tra bing dd gd chuyén ding
va dong ho so.

Ve

\

~§ =
N

/_\_/\

Hinh 3-34. So dd ki€m tra dd khong song song hai 16 cang.

S dd ki€m tra dugc trinh bay trén hinh 10-35.

Lip truc tAm vao 16 clia cang, quay truc tim mot vong. S& chi dd chénh ciia dong hod
so cho bi&t d6 khong vudng géc vdi ban kinh tir miii ti clia ddng hd so v6i tAim quay.

Tuy theo sdn lugng va dd chinh xdc yéu cAu ma thi€t k€ dd g4 chuyén dung hay st
dung mot s§ thié€t bi ki€m tra van ning c6 do
chinh xdc phu hgp.

3.2.6 Quy trinh cong nghé gia cong
bién

Bién ctia dong cd dot trong (hinh 3-23) 1a
mot trong nhitng chi ti€t di€n hinh cda cang, n6 . . I . )
c6 yéu cau ky thuit cao, lai c6 hinh ddng kém

ciing vitng, dong thdi trong qud trinh ché tao :€2§
phéi lip v6i ndp bién. -

Sau ddy, gi6i thi€u quy trinh cong ngh€ 1301 3-35. S dd kiém tra d6 vudng
gia cong bién ddng cd 6 t6 van tai hinh 3-23.

gbc clia 16 va mit diu cang.
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Quy trinh dudc trinh bay & bang 3-2.

BANG 3-2. QUY TRINH CONG NGHE CHE TAO BIEN PONG CG OTO

Thit tw
nguyén | Tén nguyén cong May
cong
1 N Ma ai phi 6 ba t
Mai so b hai mat dau 4y mai phang co ban quay
dong, kep bang dién tir
2 Khoan, khoét 16 diu nhé M4y khoan ding nhiéu truc
3 Chudt 16 dau nhd M4y chu6t ding
4 Chu6t mit bdn nguyét va mit ldp ghép | Mdy chudt ding
vGindp bién
5 Chud6t mit ndp diu bulong Mady chudt ding
6 Gia cong thd 16 1ip bulong M4y phay, khoan, t6 hop hai phia
7 Khoan nhitng 18 nhé & dau to va vt mép M4y t3 hop 3 truc
8 Mai mit ndp M4y mai phing c6 ban quay 2 truc
9 Lip ndp bién va than bién Ban ngudi
10 Khoan, doa 1 buldng M4y khoan ding nhiéu truc
11 Mai mit dau ca hai bén M4y mai phing ban nam chim
quay
12 Khoét va doa 16 diu to M4y khoan ding nhiéu truc
13 Ep bac vao 15 nhé Miy ép
14 Stra bac sau khi ép M4y khoan ditng hodc mdy ép
X ar Mi ai 16 hod iy doa ki
15 Mai hoiic tién kim cuong 16 ddu to ay fhal 16 hoac may doa am
cuong
16 Mai khon 18 dau to M4y khon ding
17 Kiém tra Céc dung cu va trang bi thich hgp
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3.3 Quy trinh cong nghé gia cong cac chi ti€t dang truc

Céc chi ti€t dang truc 12 loai chi ti€t dudc dung rat phd bi€n trong nganh ché tao
mdy. Chiing c6 bé mit cd bdn cin gia cong 12 mit tron Xoay ngoai. Mit ndy thudng diing
lam mit 1ip ghép (hinh 3-36). Ty theo k&t cAu ma c6 thé chia cic chi ti€t dang truc ra

cac loai sau :

- Truc tron : trén suot
chiéu dai cta truc chi cé
mot kich thudc dudng kinh
d. Khi L/d< 4: truc tron
ngin; L/d = 4+10: tryc tron
thudng; L/d >10: truc tron
dai.

- Truc bic: trén sudt
chiéu dai L cla truc c6 mdt
s6 kich thudc dudng kinh
khac nhau. Trén truc bac cé
thé con c6é rinh then hoic
then hoa, hodc c6 ren.

- Truc réng: loai truc
réng gifta c6 tic dung gidm
trong luong va ciing c6 thé
lam mit 1ip ghép.

- Truc rdang: loai truc
ma trén dé c6 banh ring
lién truc.

- Truc léch tam la
loai truc c6 nhitng ¢d truc
khong cling nim trén mot
dudng tdm nhu truc khuyu.

3.3.1 DPiéu kién k¥
thuat chi ti€t dang truc

Khi ché tao céc chi tiét
dang truc can bdo ddm céc
diéu kién k¥ thuat sau:

- Kich thudc dudng
kinh cdc c6 lip ghép yéu

(
==
T
g

Hinh 3-36. C4c chi ti€t dang truc
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cau c4p chinh x4dc 7+10, trong mdt sd trudng hop can dat cAp 5.

- D06 chinh x4c vé hinh d4ng hinh hoc nhu d6 c¢dn, dd 6 van clia cdc truc nim trong
gi6i han 0,25+0,5 dung sai dudng kinh c§ truc.

- B3o d@dm dung sai chiéu dai mdi bic truc trong khodng 0,05+0,2 mm.
- Do d3o clia cdc cd truc lip ghép khong vugt qua 0,01+0,03 mm.

- D0 khong song song cta cac rinh then hay then hoa ddi v6i tAm truc khong vugt
qud 0,01 mm trén 100mm chiéu dai.

- P06 nhdm ctlia cdc cd truc 1dp ghép dat R, = 1,25+1,16, clia cdc mit ddu R, =
40+20 va bé mit khong lip ghép R, = 80+40.

V& tinh chit co 1y cia bé mit truc nhu d6 ciing bé mit, dd thim toi tuy tirng trudng
hdp cu thé ma dit diéu kién ky thuat.

Ngoai ra d6i véi mot s6 truc 1am viéc vdi tdc dd cao con c6 yéu cAu cin bing tinh
va cin bang dong.

3.3.2 Vat liéu va phoi ché tao truc

Vit liéu dé€ ch€ tao cdc chi ti€t dang truc bao gdm thép cacbon nhu thép 35, 40, 45;
thép hdp kim nhu thép crom, crom-niken; 40X; 40T ; 50T v.v... Cédc chi ti€t truc mdy cdn,
truc khuyu c6 thé ch€ tao bing gang c6 dd bén cao.

Viéc chon phoi dé ché tao truc phu thudc vao hinh ding, k&t cAu va san lugng clia
loai truc d6. Vi du véi truc tron thi t6t nhat 1a ding phdi thanh. Véi truc bac c6 dudng kinh
chénh nhau khong 16n 1im thudng dung phdi cdn néng.

Trong sidn xudt nhd va don chi€c, phdi clia truc dudc ché tao biing cdch rén ty do
hoidc rén tu do trong khudn don gidn, ddi khi cé thé dung phdi cin néng. Phoi ciia truc 16n
dugc ché tao biing cdch rén tu do hoic han ghép tirng phan lai.

Trong sdn xuit hang loat 16n va hang khdi, phdi cla truc dugc ché tao bing dap
néng trén mdy dip hoic ép trén may ép, vdi truc bac cé thé rén trén mdy rén ngang va
ciing c6 thé dudc ché tao bing phuong phép dic.

Phoi truc bing gang c6 d6 bén cao dugc ché tao biing phudng phdp dic. Phoi dic
cho phép gidm luong du va khdi lugng gia cong trong qud trinh ché tao.

Thong thudng trudc khi gia cdng, viéc gia cong chuin bi phoi dugc ti€n hanh & phan
xudng chuin bi phdi. Néu 1a phoi thanh thi qud trinh chuin bi phdi bao gdm cédc budc nin
thdng, cit didt phoi thanh tirng doan, gia cong 16 tim. Con néu 1a phoi rén, phdi dap, phoi
duc thi cdc ba via, dau ngot, dau rot dugc lam sach trude khi dem gia cong cd. D61 khi
viéc gia cong cdc chuin tinh phu ciing dudc thyc hién tai phan xudng chuin bi phoi.
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3.3.3 Tinh cong nghé trong két cAu cia truc
Khi thi€t k& chi ti€t dang truc can phdi chi y d&€n cdc van dé sau:
- Cdc bé mit trén truc ¢6 kha ning gia cdng dugc bing cdc dao thong thudng.

Pudng kinh cdc ¢ truc nén gidm dan vé hai dau.

.92 N P ~ 4, 2 g N X 2 . 2, - N A
- Gidm dudng kinh truc dén mtc ¢6 thé ma van bao ddm moi chdc ning lam viéc
cua né.

- Nghién cttu kha niing thay rinh then kin biing rinh then hé d€ ning cao ning suit
gia cong.

- Nghién citu kha nang gia cong truc trén cdc mdy thuy luc.

- Xem xét d€n do citng vitng clia truc khi gia cong. Trong nhitng trudng hgp gia
cong dong thdi biing nhi€u dao thi ti s6 L/D phdi nhd hon 10.

Mot van dé nita ciing can chd y 12 quy trinh cdng nghé ché tao truc tron khic hin
truc bac vé tinh don gidn va tinh kinh t&, vi vy cin nghién citu kh3 ning thay truc bac
bing truc tron.

3.3.4 Quy trinh cong nghé ché tao céc chi ti€t dang truc
1. Chudn dinh vi

D&i véi cdc chi ti€t dang truc yéu cAu vé do dong tAm giita cdc cd truc 1 rat quan
trong. P& ddm bdo yéu cAu nay, khi gia cong truc can phai diing chuin tinh thdng nhat.

Chuin thdng nhat khi gia cong cdc chi ti€t dang truc 12 hai 18 tim con & hai dau cda
truc. Dung hai 16 tAm c6n lam chuén, c6 thé hoan thanh viéc gia cong thd va tinh hau hét
cic bé mit cla truc. SO dd dinh vi trén hai miii tAm thé hién trén hinh 3-37.

C6 thé dung mii
tam thuong nhu hinh 3-
37a. P6i vé6i truc rdng, —E% i : . %
ding miii tdm c6 khia
nham nhu hinh 3-37b.

N X A < 2 a) b)
Dung 16 tdm lam chuan
c6 thé gia cong tat ci cic Hinh 3-37. So d6 dinh vi truc biing hai 16 tAim trén hai miii tim
mit ngoai, phay ranh a. Hai mii tAm thudng.  b. Hai miii tim c6 khia nham.

then, then hoa, ren trén

truc. Khi diing hai 16 tim 1am chudn va dinh vi trén hai miii tim d€ gia cong mit ngoai, sé
khong c6 sai sd chudn cho kich thudc dudng kinh cdc c6 truc vi liic d6 chuin dinh vi triing
vdi chudn do ludng (chuin d6 chinh Ia tAim quay). Nhung sé& c6 sai s6 chuin theo huéng
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truc n€u nhu miii tAm bén trdi 13 mii tdm cing khi gia cong cdc bic truc theo phuong
phdp diéu chinh sin dao dat kich thuéc.

Nguyén nhén la do trong qué trinh
ch€ tao hai 16 tAim & nguyén cdng trudc
c6 sai s0 vé chiéu siu clia 16 tAm, trong L 1 : —
khi @6 miii dao dudc diéu chinh cdch 2
mii tAm bén trdi mot kich thudc khong
ddi. Piéu d6 din dé&n kich thudc tir mii

. N ., h + +
dao dén mat dau bén trdi cda truc (kich € = consf A = const
thudc chiéu dai mot bac truc, kich thudc
b) s& thay ddi né€u 18 tAm con clia truc Hinh 3-38. So dd dinh vi trén hai miii tAim khi gia
sau, ndng khic nhau (hinh 3-38). cong theo diéu chinh sin dao.

C6 thé tinh todn dugc sai s& chuin theo chiéu truc € , sai s6 nay din dén sai s6 kich
thuSc ciia bac truc b. Khi phdi ¢6 18 tdm sdu nhi't Dapax S€ tao ra by, khi phdi c6 16 tim
ndng nhat Dami, s& tao ra by (hinh 3-39)

5A _ DA max— DA min

go=Ab=b2—-b1= =
2tga 2ty

Trong d6: 54 - dung sai dudng kinh phan con C = const
clia 10 tAm, o - géc & dinh cdn cida 15 tAm (60°, b2
75°).

DAmax

Sai s& chuin theo chiéu truc 4nh hudng dé€n
dung sai kich thuc cin ddm bdo theo chiéu truc
trén cdc bac truc ma chuin do ludng 12 mit dau.

_f

I

DAmin \$

<o~

Pé khic phuc sai s6 nay, ding chdt ti vio by
mit ddu va miii tAm ty dong (miii tAim c6 10 xo
ddy). So dd dinh vi truc trén mii tim tuy dong
dugc trinh bay trén hinh 3-40. Hinh 3-39. So dé tinh todn sai s&

S chud Hne Khi eia oo . chén & theo chiéu truc khi dinh vi
Néu .c uan do\ uong khi gia (Eon% bac truc trén hai miii tAm.
khong phdi 1a mit dau ma la mot yéu t6 khac cua

phdi, thi sai s& chuin dugc xdc dinh bing dung sai kich thudc lién quan giita mit dau va

chuin do ludng.

Khi ding hai tim lam chuén thi phii ding t6c kep vio mit ngoai § phia dau truc
bén trdi d€ truyén momen xodn. C6 thé dung loai téc thing (khi mai) hoic toc cong (khi
tién). Khi ding phuong phdp gia cong nhiéu dao, ddi vé6i truc dai c6 thé truyén mémen
x0an tir c3 hai dau truc.
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K&t cidu cda hai mii tAim st
dung khi gia cong c6 thé c6 dinh

khi s6 vong quay cla chi ti€t gia 777 %%

b = const a = const

cong nhd, con néu s6 vong quay chi —lNVW%‘—
ti€t 16n hon 500 vong/phiit, thi viéc
cho diu m& vao chd chdng tim khé
khan lam miii tAm chéng mon hodc + +
chdy gdy nén sai 1éch hinh diang
cho chi ti€t, lic ndy phdi dung mii
tAm sau quay cling vdi chi ti€t. Khi
gia cong nhitng truc c6 do cing vitng kém phai thém ti phu nhu luynet (khi tién) va céc
chét ti phu (khi phay).

Hinh 3-40. So d@b dinh vi truc trén miii tAm tiy dong.

- Ngoai hai 16 tAm ciing c6 thé 14y chudn 12 mit ngoai cia truc d€ gia cong cic mit
ngoai ctia bac truc khéc; gia cong cédc ranh then, then hoa, mat dau cling nhu cdc médt khac
trén truc. Bién phéap thuc hién c6 thé 13 cip trén mam cip 3 chau, 4 chiu, dng kep, mam
tu kep hodc ga trén khdi V tlly theo bé mit gia cong 13 tron xoay hay bé mit c6 mot vi tri
tuong quan so v6i dudng tAm truc. Pinh vi nhu vy sé& c¢6 sai s6 chuin huéng kinh va
huéng truc.

- D0&i v6i cdc truc rdng khi gia cong tinh mit ngoai chi ti€t dudge dinh vi biing miit
trong 16 da gia cong d€ ddm bio d6 ddng tim giita mit trong v mit ngoii.

- Ngoai ra, dé gia cong truc c¢6 thé ding chuidn phdi hgp cd mit ngoai va 16 tim.
Khi d6 truc dudc cip vio mam cip hoic dng kep § mot dau va & diu kia 16 tAm dudgc
chong trén miii tAm.

Trén cd s& cda viéc chon chuidn dinh vi cho céc chi ti€t dang truc, cAn c6 bién phdp
cong nghé va thit ty gia cong cdc bé mit thich hop v6i két cau clia tirng loai truc.

2. Thut tu cdc nguyén cong va bién phdp cong nghé
A. Thit ty gia cong cdc bé mdt

Thit ty gia cong cdc bé mit truc tron va truc bic ciing c6 thé coi 1a dai dién cho cdc
chi ti€t dang truc. Viéc 1ap trinh ty gia cong cdc bé mit va chon thi€t bi cho cdc chi tiét
dang truc phu thudc vao cdc yé&u td co bdn nhu hinh ddng, kich thudc, dd ciing vitng, yéu
cau do chinh x4c dat dudc ciing nhu sdn lugng hang nim. Khi ché tao cdc truc tron va truc
bac c6 thé chia ra cic giai doan chinh sau:

. A A .
a. Gia cong chuan bj

- Cit ddt phoi theo kich thuSc chiéu dai hodc bdi s6 clia chiéu dai trén mdy nhiéu
truc hoic may cit dit ty dong chuyén diing, mdy cua, ciing c6 thé cit dit trén mdy tién.
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- Khda hai mit dau va khoan hai 16 tAm. N&u truc dai phdi dung luynet thi cian
phdi c6 nguyén cong gia cong cd da.

b. Gia cong trudc nhiét luyén

- Tién thd va ban tinh cdc mit tru trén m4y tién (thudng ding hai 1an gi dé gia
cong hai diu).

- Mai thd cdc mit tru. Néu 1a truc réng thi sau khi tién thé va ban tinh phdi khoan
va doa 16 rdi m&i gia cong tinh mit ngoai.

- Mai thd mot s6 ¢d truc d€ dd chi ti€t khi phay.

Nin thing truc ¢6 ¢ < 100 va L/D > 10

Gia cong cdc mit dinh hinh, ranh then, rinh chdt, ring trén truc.

- Gia cong cdc 10 vudng géc hodc lam thinh mdt géc véi dudng tAm truc, gia cong
cdc mdt c6 ren, mdt khong quan trong.

c. Nhiét luyén.

d. Ndn thdng sau khi nhiét luyén dé khdc phuc bién dang.
e. Gia cong tinh sau khi nhiét luyén.

- Mai thd va tinh cdc c6 truc.

- Mai tho va tinh cdc mit dinh hinh (néu c6).

- D&4nh bong.

- Téng ki€m tra.

B. Bi¢n phdp thuc hién cdc nguyén cong chinh
a. Khéa mdt ddu va khoan 14 tam.

Khi ché tao céc truc c¢6 chiéu dai L>120mm tir phoi dap hodc phdi thanh thi hai 15
tAm dugc dung 1am chudn dinh vi. Sau khi cit dit phdi thi khda mit diu va khoan 18 tim
phéi dugc thuc hién ti€p theo ngay. Cong viéc nay dudc thuc hién theo cdc phuong phdp
sau:

Trong sdn xuét don chi€c va loat nhd thudng phay hai mit ddu cda truc, sau dé 1dy
d4u rdi khoan 15 tAm theo diu. Ciing c6 thé gi truc 1én mam cip, tién mit diu, khoan
tam, sau d6 ddi diu d€ gia cong phia con lai.

Trong san xuit hang loat 16n va hang khdi, viéc khda mit dau va khoan 16 tim dudc
thuc hién theo mdt trong ba cadch nhu sau:

Cong nghé ché tao mdy - 149 - Ho Viét Binh



Trudng dai hoc su pham k§ thuat TP. H6 Chi Minh

+ Phay mit dau trén may phay c6 tang quay, sau d6 khoan 16 tAm trén may khoan hai phia.

+ Phay mit dau trén mdy phay nim ngang va gia cong 18 tAim trén mdy chuyén
ding. Hinh 3-41 1a so d6 gia cong mit dau clia truc trén mdy phay nim ngang trong dang
san xuat hang loat. Sau mdi IAn chuyén dao tai vi tri IT 14y ra dudc mot truc gia cong xong
ca hai dau, truc & vi tri I dugc chuyén sang vi tri I d€ cit dau thit hai, con trong vi tri I

phdi méi dude dit vao d€ cit diu 5
thi nhat. ‘:/]\I;'

Theo hai cdch trén diy viéc —E" : : : l %@

khéa mait, khoan tim dudc chia 4_% )
thanh hai nguyén cong. Q}
II

B

+ Cach thd ba la trén mot i i . )
nguyén cong dong thdi phay mit 3 ﬁI:'\L//L:,
dau va khoan 18 tim & ca hai phia X
trén mdy chuyén dung. C4ach nay
dung trong dang sdn xuit hang
loat 16n va hang khdi. So do gia
cong theo cdch nay dugc trinh bay
trén hinh 3-42.

Hinh 3-41. So dd gia cdng mit diu truc trén mdy
phay ngang.
1) Khéi V dinh vi  2) Khdi V kep chit  3) Chi tiét
gia cong 4) Chotti  5) Dao phay.

Chi ti€t gia cdng dudc dinh
vi trén kh&i V, chuyén dong doc
truc dugc khdong ch€ bing chot ti 5
4p vao mit dau cda bac truc. P& N L
phay xong cd hai mit dau bing C_ %
hai dao, ban mdy mang vat dich —
chuyén A; rdi dirng lai & vi tri
khoan tadm, lic nay cac truc chinh
mang miii khoan tAm thuc hién e ' ' '

chuyén dong quay va B; d€ cing 31~ I I_'____J'_____L____.J-I Sl
khoan tim & c4 hai diu. Sau khi 8 '—'LIJ'----T--T-r---W B2
lam xong, truc chinh thyc hién ¢ I JI Az L 7/ JI 6

dich ra By, ban mdy thyc hién 1/__ YA

chuyén dong A, d€ vé vi tri thdo
chi ti€t va g4 phdi méi. Mdy dang
nay la chuyén dung, ban ty dong
ki hiéu MP76M. Ban mdy ki€u ) ;
tang tréng c6 3 vi tri: 1) xe dao; 2) cac khoi V dinh vi va kep chit; 3) chi ti€t

Hinh 3-42 s d6 gia cdng dong thdi mit dau va 16 tAm tru
trén mdy chuyén dung.

- Vi tri I dung d€ g4 va
thdo phoi.

- Vi tri II thyc hién phay mit dau.
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- Vi tri III thyc hién khoan tim v6i miii khoan chuyén dung.
M&i vi tri dude x4c dinh biing cdch quay ban mdy di 120°.
b. Tién tho va tinh mdt tru cia cdc bdc truc

Cong vi€c tién tho va tinh dugc thyc hi€n trén mdt trong cdc loai may nhu: mdy ti€n
van niang thong thudng, may tié€n c6 trang bi ban dao chép hinh thiy lyc, may ban tw dong
chép hinh thily luc, mdy tién mot truc nhiéu dao.

. 2 N 2 . A A N LN [N 2 N
Chon loai mdy nao dé gia cong phu thudc vao diéu kién sdn xuit va san lugng cla
chi tiét.

- Trong sdn xudt nhd va don chi€c, véi phdi truc tir cdn hoidc rén ty do tly theo hinh
ddng bén ngoai va kich thuéc cla truc ciing nhu ti 1€ gifta cdc dudng kinh 16n, nhé ma ti€n
hanh tién lién tuc cdc bic trén mdy tién van ning. Khi dé viéc gia cdng 16 tAm trén céc

truc 16n dugc 1am theo dau. Né&u thuc hién 3
trén mdy tién thi truc dugc kep mdt dau 2
y ucg : 0 cp Mg Z]Fl

vao mam cip, con diu kia d& vao luynet. L
Mudn thuc hién dinh vi nhu vay truée tién
phdi gia cong cd d8 luynet. Viéc dd luynet ™
con diung nhu mot ti phu dé ting cing - ) ) @_
vitng khi gia cong truc c6 L/D I6n. Tuy

nhién ddi véi truc c¢6 dudng kinh nhd hon
200 mm, d€ khong phdi gia cong cd dd || ||
luynet, ddi khi ding 6ng di€u chinh
chuyén dung. 6ng dudc kep 1én c6 khong
gia cong va mit ngoai 6ng dugc dinh vi
trong luynet. P& tAm cda 6ng tring vdi chi
ti€t gia cér}g p/héii/ diéu E:hinh\ cdc vit diu 1) Chi tict gia cong 2) C8 6ng dé tra vao
chim 3. K€t ciu 6ng di€u di€u chinh nay luynet 3) Vit didu chinh (vit ddu chim) .
dudc trinh bay trén hinh 3-43.

=Y 1
%

Hinh 3-43. 6ng diéu chinh d€ dinh vi phoi
vao luynet.

D€ tao thanh cdc bac truc c6 thé cit theo 16p, theo doan hoic hdn hdp bing phuong
phdp tién. Néu sin lugng nhiéu hon mot chiit, c¢6 thé thuc hién cit dan titng bac trén nhiéu
may khédc nhau.

- Trong sdn xuadt hang loat nhd, mit tru ngoai cda truc dugc gia cong trén may tién
thong thudng c6 trang bi thém cdc thi€t bi chép hinh thiy luc. Trén hinh 3-44 trinh bay
mdt dd g4 tién chép hinh trén mdy tién van ning vdi cd caAu chép hinh bing cd khi.
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NhJ ¢6 10 xo0 9 ludn ddy vao cdn con trugt 2, do dé ddy con trugt 2 xudng dudi, lam
cho miii ti 4 uon i sat vao mit dinh hinh ctia dudng 5. Khi cho ban dao chay vé trdi dao 1
dugc ga trén con trugt 2 s& cit ra dugc cdc bac clia truc phi hdp véi bac trén dudng 5. Khi

cit hét chiéu dai cdc bac truc, mii
do bi tut xuéng phan thip trén
dudng, 10 xo ddy ca con trudt c6
mang dao xudng dudi, dao dudc
rit ra khdi phoi. Muén dua miii do
vé vi tri ban dau phai thdo chi tiét
r6i quay banh léch taim d€ diy con
trugt cung miii do 1€n trén va chay
ban dao vé phia phai & cu diéu
chinh 7 va khép ban 1€ 6 d€ diéu
chinh vi tri chiéu doc bic truc cin
gia cong.

Thoi1 gian gia cdng tung
chi€c trén mdy tién c6 trang bi ban
dao chép hinh thiy lvc rit ngdn tir
2,5 - 3 1an so vdi khi gia cong trén
mdy tién thudng, thdi gian chuin
bi va két thiic ciing nhd.

- Trong sdn xuit hang loat
16n va hang khoi, viéc gia cong
cdc mit tru cla truc dudc ti€n
hanh trén mdy ban ty dong mot

—
J—

Hinh 3-44. D6 g4 tién chép hinh truc bac.

1) Dao cit; 2 ) Con trudt; 3) V6 d6 gd; 4) Mii i

dugc kep chidt vao con trugt;
Khdp ban 1&; 7) Ecu diéu chinh ; 8) B4nh Iéch tim; 9) Lo

XO0.

5) Dudng chép hinh; 6)

truc nhiéu dao hoic nhiéu truc nhiéu dao. Sd d6 gia cong truc bic trén may ban ty dong
1A730 (ctia Lién X0) dugc trinh bay trén hinh 3-45.
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Hinh 3-45. So dd tién trén mdy ban ty
dong 1A730 nhiéu dao, mot truc chinh.
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Trén may chi c6 mot truc chinh va 2 ban dao, ban dao trudc bd tri nhiéu dao trén
mdi bic truc thuc hién chay doc S¢ va ban dao sau b tri dao tién cdc vai truc thuc hién

chay ngang S,.

Khi tién nhiéu dao trén may mot truc ning suit di hon hian loai mot dao. V&i nhitng
truc 16n va vira, khi sdn xuit hang khdi ¢ thé gia cong trén mdy tién nhiéu truc, nhiéu
dao. Ning suit gia cong trén mdy nay sé kha 16n. So d6 gia cong trén mdy tién 6 truc
ding bing nhiéu dao thé hién trén hinh 3-46.

C4ch ti€n hanh g4 dit chi ti€t gia cong nhu sau:

O vi trf 1 1dp 3 truc.

O vi tri 11 ldp 3 truc
ngudc dau véi vi tri 1.

Nhu viy trén ca 6 truc
déu c6 g4 chi tiét gia cong. O
vi tri I gia cOng tu mdt 1-6
bing cdch ban dao di xudng.
0] vi tri II gia cOng tr mat 7-
17 bing hai ban dao: ban dao
phéi di xuéng dat kich thudc
dudng kinh, ban dao trdi an
ngang tao vai truc.

Sau mdt chu trinh 13y ra
dugc 3 chi ti€t tir vi tri II;
chuyén 3 phoi tir vi tri I sang
vi tri II va 1dp 3 phoi vao vi tri
I

Khi st dung phuong
phdp tién nhi¢u dao s& c6 mot
loat nhan t6 phu dnh hudng

dén @6 chinh x4c gia cong nhu:

o~ W

7

8

9

10

12

1 3
1
15 6
17

——

E

Hinh 3-46. So dd gia cong truc trén mdy tién ban tu dong
nhiéu truc thing ding.

cC 3

n
|
u U

Tur 1-17 1a cdc bé mit dudc gia cong lién tuc thd va tinh.

- Sai s8 do vi trf cia mdt vai con dao di€u chinh khong chinh xdc.

- Cdac dao mon khdong déu nhau.

- Bién dang dan hdi cia hé thong cong nghé thay ddi. Vi vy trén mdy tién ban tu
dong mot truc, nhiéu dao chi cé thé dat chinh xdc cap 9-10 khi tién tho va cAp 7-8 khi tién
tinh. Khi diing nhiéu dao gia cong trén mdy ban tu dong nhiéu truc thing ding c6 thé dat
dd chinh xdc cAp 7-8 sau mot vai budc.
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Tién nhiéu dao trén bat ky ki€u may nio ciing déu c6 vu di€m hon tién mot dao 1a
gidm dugc thdi gian gia cong co ban. Viéc bd tri dao c6 thé thuc hién theo nhiéu cich:

+ Chia doan theo chiéu dai tirng
bac truc. =S| ) ) ] k-

Theo cdch nay, trir dao thi nhat
in vao mit dau, con tit cad cdc dao khic
tru6c khi dn doc phéi dn vao chi tiét.

Khi dn vao khong cho phép an theo o d/)\
hudng kinh ma phai nghiéng di mot goc ~ 1uong an dao A
6 (hinh 3-47), trong d6 6 < @.

+ Chia nhé doan truc c¢6 chiéu
dai 16n nhat (hinh 3-48).

| + + s + |

Hinh 3-47. Sd @6 bd tri dao va dn dao vao khi tién nhiéu
dao biing cdch chia doan theo chiéu dai tirng bac.

Theo cdch nay, n€u chiéu dai cdc
bic truc khdc nhau nhiéu, dé rit ngin
hanh trinh chay dao, thi thuc hi€én chia
nhd doan truc c6 chiéu dai 16n nhat
thanh nhiéu doan, ma chiéu dai mdi P
doan gin tuong duong véGi chiéu dai cdc
bac truc con lai. Chiéu dai mdi doan

dugc xac dinh theo cong thic: | 't Lp j' + +
L max N s .. N
Lp= o Hinh 3-48. Sc @6 bo tri dao khi ti€n nhiéu dao

ma chiéu dai cdc bac truc khdc nhau nhiéu.

Trong d6: Lpax — chiéu dai truc
16n nhat.

m- 50 dao bd tri trong doan dé.

Phuong phdp nay cé ning sudt cao hon phudng phdp trén khi gia cong cdc truc bac
c6 chiéu dai clia cdc bac khdc nhau nhi€u. Nhung d6i v6i cdc truc nay sau khi tién néu
khong dugc mai sé& cé vét tai vi tri dao
dirng lai, thAm chi c6 thé gdy nén bac tai
d6 né€u gd dao khdng chinh xdc.

L1 L2 L3

B K

+ Chia theo lugng du :

Theo céch nay, tat cd cdc dao dugc | %
gd theo dudng kinh xdc dinh va cdch nhau + + +
nhitng dogn bing chi€u dai cic bac, dao Hinh 3-49. S0 db bd tri dao khi tién nhiéu
nao cat lugng du cua dao d6 (hinh 3-49). dao biing céch chia theo lugng du.
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Hanh trinh chay dao doc 16n va bi han ché& bdi u sau. Phuong phdp nay thudng ding
dé tién cdc truc c6 cdc bac nhd dan vé mot phia, chiéu dai cla tirng bac ngin, lugng du
nhd. SO lugng dao dugc dung bi han ch€ bdi do citng vitng cia chi ti€t gia cong, cong suat
mdy va ciu tao clia gid dao.

- Trong sin xuat hang loat 16n va hang khoi d€ gia cong mit tru cda truc con ding
cd mdy bdn ty dong chép hinh thly luc. Sd db tién truc bic trén mdy tién ban ty dong
chép hinh thdy lyc 1712 cia Lién X0 (cli) dugc trinh bay trén hinh 3-50. Trén mdy c6 hai
ban dao: ban dao doc v6i mdt dao ludn lién hé véi dudng chép hinh thong qua co ciu thiy
Iuc va mili do d€ tién ra bién dang cla truc, con ban dao ngang dé tién ra cic gd, vai truc.

Diing mdy tién ban tu dong chép hinh thiy luc sé c6 mdt loat cic vu di€m so vdi
tién nhiéu dao nhu:

+ Thdi gian d€ diéu chinh va diéu chinh lai may tién ban tw dong chép hinh thiy
luc gidm di theo s lugng dao trong gid dao, don gidn viéc gd 1ip miu, don gidn so do
diéu chinh. Thdi gian di€u chinh gidm di 2+3 1an so v6i ding nhiéu dao (thsi gian diéu
chinh trung binh 30+35 phit).

~ ~ . A Y Z R < ~ A < e A g z
+ Ning suit gia cong cao vi c6 thé cat § tdc dd cat cao n€u cdng sudt may cho
phép.

+ Tién chép hinh thiy luc ding thuan Igi ddi vdi cac truc kém clng vitng, ding dé
tién tinh cdc truc dai c6 yéu cau d6 nhin béng bé mit cao ma khong thé diing phudng
phdp diéu chinh cdt nhi€u dao dudc.

[ — 3
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Hinh 3-50. So dd bd tri dao trén mdy tién ban ty dong
chép hinh thuy lyc 1712.
1) Dudng chép hinh; 2) Mii do; 3) Co ciu thay luc; 4)
Ban dao doc; 5) Ban dao ngang; 6) Chi tiét gia cong.
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N . A N . 7’ /\7
c. Mai tho va tinh cdc co truc

Mai tho ¢d truc thudng dude hoin thanh theo nguyén cong mai thd va mai tinh. Khi
mai c6 thé thuc hién trén may mai tron ngoai vdi ti€n dao doc hoic ti€n dao ngang. Vi
céc truc bac ngin va truc tron c6 thé mai trén mdy mai vd tAm. Khi mai trén mdy mai tron
ngoai, thudng truc dugc dinh vi bing hai 16 tAm trén hai miii tim. Trong trudng hdp d6, do
chinh xdc cta ¢d truc sau khi mai phu thudc vao do chinh x4c cdc 16 tAim hodc cdc miii
tAm. Vi vay, truSc nguyén cong mai tinh phai sira 16 tAm d€ loai trir nhitng sai hdng do bé
mit 15 tAm bi 6xy héa hoic bi chdy trong qué trinh nhiét luyén. Khi mai trén m4dy mai vo
tdm thi mat gia cong chinh la mdt dinh vi.

- Mai ti€n dao ngang khi chiéu dai 1 < 80 mm. Trudng hop nay khong ti€n dao doc
ma chi c6 ti€n dao ngang v 4p dung khi chiéu dai trén doan gia cdng nhd hon bé rong
ctiia d4 mai hodc khi gia cong cac miat dinh hinh tron xoay (hinh 3-51b).

- Mai ti€n dao doc khi chiéu dai 1 > 80mm. Trudng hop nay dudc ding kha phd
bi&€n khi mai truc. Lugng chay dao doc dugc tinh bing mm/vong chi tiét. Tri s6 clia né phu
thudc vio do nhdm bé mit yéu ciu va dudng kinh chi ti€t (hinh 3-51a).
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Hinh 3-51. So d6 mai mit try ngoai cla truc trén m4y mai tron
ngoai.

PN e RPN IR I LIRS L LI .

2

O nguyén cong mai, do thdi gian phu dé ki€m tra chi ti€t 12 16n, vi vy dé ning cao
ning suit, khi mai thudng ding cdc thi€t bi ki€m tra ngay trong qud trinh gia cong. Trén
hinh 3-52 trinh bay sd dd co cAu kiém tra mot di€m ti€p xic véi ti€p diém roi. Tay don 2
dudi tdc dung ctia 10 xo 6 ludn ti€p xic vdi truc gia cdng 1. Khi kich thudc truc dat gid tri
yéu cdu, tay don 2 s& quay quanh khép ban I€ nén gidi phéng tay don 3. Dudi tic dung
ctia 10 xo 4 1am d6ng ti€p diém 5 va ngitng chay dao d4 mai.

d. Gia cong cdc mdt dinh hinh

C4c mit dinh hinh trén truc bao gdm cdc mit c6 ren, banh ring, then hoa, rinh then,
cdc mitléch tAim v.v.. D€ gia cong cdc mit nay phdi cé bién phap kj thuat thich hop.

* (Gia cOng mdt co ren trén truc

Cong nghé ché tao mdy - 156 - Ho Viét Binh



Trudng dai hoc su pham k§ thuat TP. H6 Chi Minh

Trén truc thudng c6é ren theo chiéu truc va
ren trén cdc 10 dugc bd tri dudi mdt géc nao d6 so
vdi dudng tdm truc.

- Gia cong ren theo chiéu truc:

Thudng c6 hai loai ren: kep chit va truyén
luc.

+ Ren kep chiat c¢6 dang hinh tam gidc,
khodng chiéu dai ren ngin. V6i moi ¢ clia truc
ren nay thudng dudc gia cOng trén may ti€n.

Néu sin lugng it, dung dao tién ren mot ludi
hodc ban ren. Sin lugng nhiéu dung dao tién ren
hinh ring lugc. Trong sdn xuat hang khoi, ren nay
dugc cit bing dau cit ren hoic dung phuong phip
ciit ren cao tdc.

Hinh 3-52. So d6 cd c4u kiém tra
kich thugc truc trong qud trinh mai.

+ Ren truyén lyc ¢6 dang hinh thang hoic
hinh vuong. Khi sdn lugng it, ren nay thudng dugc gia cong trén mdy ti€én van ning. San
lugng nhiéu, c6 thé diing phuong phap phay ren. P& dim bio do ddng tAm giita ren va
truc, chi ti€t gia cong thudng dudc dinh vi bing hai 16 tim trén hai miii tim. Trén hinh 3-
53 trinh bay so dd phay ren trén truc bing dao phay dia. Tuy nhién d€ phay ren con c6 thé
dung dao phay ngén.

- Gia cong ren trén cdc 16 1am thanh mot géc véi truc.

Loai 18 ren nay thudng diing d€ bit bulong kep chit cic chi ti€t khic véi truc. Cic
10 ren ndy thudng dudc cit bing tard trén mdy tién, may khoan, mdy ban ty dong va t
dong. Ki€u may phu thudc vao san lugng va hinh ddng chi ti€t. Néu san lugng it con c6
thé cit biing tard thuc hién biing tay trén ban ngudi.

* Gia cong rdng trén truc

O mot s6 loai truc ¢6 k&t ciu ring cla banh ‘L
ring lién truc. Trén hinh 3-54 trinh bay mot loai ’ N
truc rdng c6 kich thuGc kha 16n.

Quy trinh cdng nghé ché tao loai truc ¢6 banh
ring nay ciing tuin theo trinh ty d6i vé6i loai truc K
tron, truc bac khiac. Chi cé khdc 13 cin c6 thém
nguyén cdng gia cong ring cla bdanh ring. Ring
trén truc c6 thé 1a ring thing, ring nghiéng, ring
con hay c6 dang khac. Viéc gia cong cdc loai rdng
niy c6 thé thyc hién bing phuong phiap dinh hinh tryc bing dao phay dfa.

Hinh 3-53. So dd phay ren trén
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hay bao hinh tlly theo dang sidn xuit v diéu kién sidn xudt. Cdc phuong phip gia cong
rdng s€ dudc trinh bay trong muc 3-5 “Gia cong banh rdng”.

* Gia cong ranh then va then hoa.

Ranh then thudng dugc gia cong L
trén may phay. C6 thé diung dao phay
ngén thuc hién trén mdy phay ding va
dao phay dia thyc hién trén mdy phay
ngang.

$250

130

$180
$180*0>

Khi gia cOng ranh then truc dugc
dinh vi bing cd truc trén khdi V hoic
ciing c6 thé dung 15 tAm lam chuin, g4 300 625 300
phdi sao cho ddm bdo dudng sinh cia 1600
truc song song vdi huéng chay dao.
Trén hinh 3-55 trinh bay so d6 dinh vi
truc trén khdi V d€ gia cong rinh then,
thuc hién trén mdy phay ngang bing
dao phay dia.

Hinh 3-54. K&t cAu mot loai truc ¢6 banh ring.

Mit then hoa trén truc thudng gia cong biing phuong phap phay, ngoii ra con c6 thé
bing phuong phdp bao, chudt hodc cdn ngudi. V4Gi then hoa chinh xdc, con phai gia cong
tinh biing phuong phdap mai. Phay then hoa c6 thé thyc hién bing mot hodc hai 1an tiy
theo san lugng va dudng kinh truc.

- Trong sdn xuit hang loat phay then hoa dugc thuc hién qua hai 1in, ddu tién phay
mit bén, sau d6 phay dudng kinh. Ciing c6 thé thyc hién phay mot 1an biing dao phay dinh
hinh. C4ch thuc hién nay phai c6 dung cu phian do di kém véi cd cdu dinh vi d€ thuc hién
lan lugt cdc then trén truc

then hoa.
=72
- Trong sdn xuat ﬁ_ ' ' ' '
hang loat 16n thyc hién bing /IR T
dao phay lin trén mdy phay N \

lan chuyén dung. Cic then
dugc hinh thanh dong thoi
khong cin c¢é co ciu phan
do.

Hinh 3-55. Sd dd dinh vi trén kh&i V d€ gia cong rianh then.

D6i vé6i nhitng truc ¢6 dudng kinh d < 60+-80mm chi can phay mot 1an, cdc truc 16n
hon phdi chia ra phay tho va phay tinh. V§i nhitng truc cin nhiét luyén thi sau khi nhiét
luyén mudn loai trir cdc sai 1éch khong gian, ddm bdo do nhdm bé mit va dd chinh xdc,
cAn c6 nguyén cong cit tinh, thudng 13 mai.
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DPé€ c6 bién phap ding din trong viéc gia cong truc then hoa, con cin xem xét diéu
kién k¥ thuét cta truc then hoa, dinh tdm theo mit trong hay theo mat ngoai.

- Né&u then hoa dinh tAm theo miit ngoai thi viéc gia cong qua cdc budc sau:
+ Phay then hoa (c6 dé lugng du mai).
+ Mai médt canh then hoa va mit tru ngoai sau khi nhiét luyén.

Néu then hoa khdng can nhiét luyén thi ti€n hanh phay then hoa sau khi mai tinh
mdt trOn ngoai.

- Then hoa dinh tim theo mét trong dugc gia cong
qua cic budc sau:

+ Phay then hoa (c6 @€ lugng du cho mai).

+ Phay ranh thodt dd mai cho truGng hgp mai mat
tru trong.

+ Mai tinh mit canh va mit tru trong bing da mai
dinh hinh.

Pé mai tinh truc then hoa, chi ti€t gia cong dugc
dinh vi trén hai miii tAim cng, ngoai ra con phdi khdng
ch€ vi tri gbc clia then hoa. Trén hinh 3-56 trinh bay so
dd dinh vi khi mai ranh then hoa. Trong trudng hop nay
vi tri géc clia truc duge xdc dinh bing dudng. VGi phuong  Hinh 3-56. SJ dd mai ring then

phdp nay chi mai dudc ting rinh mdt nén ning sult hoa biing d4 tron dinh hinh.
khong cao. 1. Truc then hoa dugc dinh vi trén
mii tAm cing.
Ngoai phuong phap phay then hoa nhu da trinh bay 2. Dudng diu chinh.

& trén 13 phuong phap thong dung, ngudi ta con cé thé
diing phuong phip bao. P& niang cao ning sudt khi bio, ding bién phdp gia cong bing
nhiéu dao dinh hinh thyc hién ciing mot lic.

Ciing c6 thé thuc hién chudt then hoa. V6i phuong phdp chudt ning sudt cao hon
phay nhiéu l1in. Phuong phdp cdn ngudi biing cdc con lin dinh hinh cling dugc sit dung &
cdc nude c6 trinh do k§ thuit tién ti€n. V6i phuong phdp niy tao dugc truc then hoa c¢é do
bén xoin cao hon then hoa gia cdng bing phuong phip phay.

* Gia cong cdc mdt léch tdm

o} mot s6 chi ti€t dang truc, trén mot bac nao dé cé bé mait khong tron xoay ma la
dang cam, vi du nhu truc cam trong dong co 6t6, c6 loai truc cé nhiéu bic nhung cdc bic
khong cung trén mot dudng tim, vi du nhu truc khuyu ctia ddng cd 6t6, may kéo. Nhitng
mit l&ch tAm nay phdi c6 bién phdp gia cdng thich hgp méi tao nén hinh dang bé mit
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ciing nhu do chinh x4c kich thudc cta ching. Cé nhitng tai liéu chuyén sdu viét vé cong
nghé ché tao truc cam, truc khuyu 13 loai truc dic biét. O day chi trinh bay bién phdp dé
gia cdng mit cam ciing nhu mit I1éch tim trén chi ti€t dang truc néi chung.

- Gia cong mit 1&€ch tdm tron xoay.

DPé€ gia cong nhitng mit Iéch tim tron xoay, nghia 13
bac truc ¢6 tim léch so vdi tim truc mdt khodng e nao
d6, c6 thé ding phuong phdp tién trén mam cip ba chiu
bing cdch gd 1éch chi ti€t di mot doan nhd bé day clia T
mi&ng cin dém thich hgp. D€ thay mi€ng cin dém c6 thé
ding bac 1éch tAm trung gian giita truc va cdc chiu cla 2
mam cip. Ciing c6 thé ding phuong phép ra g4 thyc hién 1
trén mam cip bon chiu.

ST
O

Céc phuong phdp néu trén chi ding cho nhitng truc
ngin va khoang 1éch tim khong 16n 1m, vi né phy thuéc  Hinh 3-57. So d6 g4 dé gia
vao kich thuéc clia mam cip (khodng chay ciia cdc chdu cOong mit 1éch tim trén truc.

cip). Cach gd dit nhu trén c6 thé dung ca cho tién ciing 1. Chi tiét gia cong.
nhu mai. 2. Miéng diém.

Khi gia cong nhitng médt léch tAm trén cédc truc dai nhu cdc mdt cam trén truc cam,
chi ti€t gia cong dugc dinh vi trén cdc c6 truc dd qua mai thd hodc bing hai 15 tim. Véi
sdn xudt don chi€c va loat nhd, gia cong mit cam dudc thyc hién trén m4y tién van ning
vdi @b g4 chép hinh. Trong sdn xuit 16n tién cdc mit cam dudc ti€n hanh trén mdy tién
ban tu ddong chép hinh. Nguyén 1y cit cic mit cam va dinh hinh trén truc c6 thé thyc hién
theo hai phuong phap:

+ Phuong phdp thit nhdt: gid dao khong lic lu trong qud trinh cit.

So dd cit clia phuong phap nay gidng nhu phudng phép tién chép hinh thong thudng.
Do dic diém clia cam 1a c¢6 lugng ning khdc nhau nén trong qué trinh cit, géc cit clia dao
sé thay d6i dAn d&€n mit sau clia dao ca vao mit chi tiét gia cong. P& cit dugc, géc sau
cia dao phdi I6n, thudng o = 40+45° vugt qua cd pham vi géc sau cho phép cta dao.
Phuong phap nay chi ding d€ cit cam c6 lugng nang K < 60mm.

+ Phuong phdp thit hai: gia dao lic lu.

Theo phuong phdp nay ngoai viéc chép hinh thong thudng con cin tao nén cho dao
trong qud trinh cit mot sy thay ddi d€ phut hgp vdi lugng nang thay d6i ca cam, ddm bio
gbéc cit cla dao ludn 13 hiing s§. So dd cit theo nguyén 1y ndy dugc trinh bay trén
hinh 3-58.
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Dao 1 dudgc ldp trén dai gd dao 2 clia xe dao. Ban dao 9 mang dai g4 dao ludn ép
chit vio cam miu 3 nhd 10 xo 7 thong qua con lin 10. Khi cam 3 quay, do lugng ning cia
cam thay d6i, dao 1 cling dai g4 dao 2 va ban dao 9 ra vao cit vt gia cong 8 c6 bién dang
phtt hgp véi bién dang phtu hdp vé6i bién dang clia cam 3. Trong khi d6, cam 4 ciing quay

ddng bo vdi cam 3 va vit gia cong 8.
6 4
10

b

A NA B
i

-y
/

kéo cin lic 11 1am cho con ldn 6 luén
ti€p xtic véi cam 4. Khi cam 4 quay,
do lugng nang thay d6i, thong qua can
lic 11 1am cho dai d4 dao 2 lic Iu tao
nén géc cdt ludn 1a hiing s6 mic du s6 +
lugng niang cla cam chi ti€t gia cdng 1
8 thay ddi.

Lo xo 5 lam viéc & trang thai kéo dé
r'

Theo phuong phdp nay bién
dang cda truc cam miu 3 phdi dic Hinh 3-58. So dd nguyén Iy cit mit cam trén truc
biét 16n hon d&€ by tri vao phin dao bing phuong phdp tién chép hinh c6 gid dao lic Iu.
l3c lu.

Mai nhitng mit 1éch tAim va mit cam trén truc c6 thé thuc hién trén may mai tron
ngoii v6i d6 g4 chuyén diing. Nguyén tic clia nhitng dang gia cong nay la chép hinh vdi
cam mau c6 hinh dang ngoai giéng nhu hinh dang ctda chi ti€t can gia cong. Ti 1& giita cam
mau va kich thudc clia chi ti€t c6 thé 16n hon, nhé hon hoic bing mot. Trén hinh 3-59 1a
s0 dd cd cau chép hinh clia d6 gd mai mit cam trén mdy mai tron ngoai.

Truc gia cong vd cam mau ldp cing truc
vd dudc lic trén hai mii tdim chuyén dong
quay clia cam mAu 4 va con lin 7 voi 10 xo0 5
lam cho chuyén dong lic dugc thuc hién tao ra
hinh dang cia mit cam theo hinh dang cida
cam mau.

Chi ti€t gia cong dugc dinh vi trén hai
mili tAm, ngoai ra con phdi khong ché& géc
xoay d€ ddm bao vi tri géc clia cdc cam trén
truc. PE ning cao d6 chinh xdc vé hinh ding
clia chi ti€t gia cong, toc dd quay cia chi tiét \
nén chon trong pham vi v = 5+8 m/ph, khi mai ~ Hinh 3-59. S0 d6 mai mit cam chép

tinh nén chon v = 2+3 m/ph. hinh trén mdy mai tron ngoai.
1. Ban mdy ;
- Gia codng cdc bac truc 1éch tAm (truc 2.Giad 15? dé 14p chi tié:t;
khuyu). 3. Chi ti€t ; 4. Cam miu ;
5.L0 x0; 6. P4 mai;
Trong cdc chi ti€t dang truc thudng cé 7. Con lin ti.

loai truc ma cdc bic cla ching khdong dong
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tAm, d6 1a loai truc khuyu ctia ddng co bi€n chuyén dong thing thanh chuyén dong quay.
Ta coi truc khuyu 1a loai truc diac biét ¢6 tdm bac truc khdng tring v4i tim quay cta truc.
Goi nhitng bic truc triing v6i tAim quay cda truc 12 ¢d chinh va cdc bac truc 1éch tim, dugc

14p v6i 16 tay bién, 1a cd bién.

Khi gia cong c0 bién cia truc khuyu c6 hai cach ga:

+ Cdch thit nhdt: ga 1&ch c¢d chinh dé dua tAim cd bién vé tAm quay clia truc chinh.
Muén viy, phdi g4 tim cd chinh léch khéi tAm truc chinh mdt doan bing khodng cich

gitta hai tim clia ¢d bién va c6 chinh. Nhung
mudn dua tAm cb bién vé ding tAim quay clia '
truc chinh mdy, ngoai viéc ddnh léch cd \ ) ) 4%
chinh con phai dinh vi géc xoay (hinh 3-60). )

%

Trong sdn xuat don chi€c, loat nhd viéc

™~
|
L~

[

khong ch& géc xoay c6 thé thyc hién bing

cach ra ding truGc khi kep chat. Trong san 4 360, S dé dinh vi khi tién cd bién.
xuat hang loat thudng hay dung mot di€ém ti

nita trén khuyu dé khong ché€ géc xoay d6. Piém ti nay thudng 1a mit vit trén vai ma
khuyu (hinh 3-61a, b), hodc 15 tAm khoan trén ma khuyu (hinh 3-61c), hoic 1¢i dung mdot

16 nhd & mit dau bich cda truc
khuyu (hinh 3-61d).

+ Cdch thit hai: truc
khuyu quay quanh tim c6
chinh. Dao dugc gd trén hai
truc khuyu miu quay dong bo
véi truc khuyu gia cong (hinh
3-62). C4ch ga nay dudc thuyc
hién trén nhitng mdy chuyén
dung.

Dao cdt dugc lip trén xe
dao gin lién véi hai truc khuyu
miu dit song song vd&i truc
khuyu cin gia cong, quay ciing
chiéu va dbéng bd véi truc
khuyu cin gia cong. Khi ching
quay thi miii dao vach 1én qu¥y
dao II con tAm cda c6 bién cé
quy dao I. Nhu vdy khi truc
khuyu quay hét mot vong thi
dao ciing cit hét chu vi c6
bién. Bing phudng phdp nay

Hinh 3-62. So db tién ¢ bién biing cdch g4 dao trén hai truc
khuyu mau.
1. Truc khuyu gia cdng ; 2,3. Truc khuyu miu ; 4. Dao cit
I. Qily dao chuyén dong clia tim cd bién.
II. Qily dao chuyén dong clia miii dao.
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tat ca

cdc cd bién dugc gia cong cting mot lic khi mdi ¢d bién clia truc khuyu miu cé 1ip mot xe
dao dé gia cong cb bién tuong ng.

N6i chung khi gia cong c6 bién, chon ch& @6 cit thap hon khi gia cdng cb chinh. Do
luc cit va luc kep chiéu truc clia miii tAm truc khuyu d& bi udn (hinh 3-63a) cin chdng
udn bing dai kep (hinh 3-63b) hoic bulong ki€u kich (hinh 3-63c) d€ giit chi tiét khong bi
bi€n dang trong qué trinh gia cong.

Ngoai ra con c6 thé gia cong cd bién bing phuong phip phay trén miy chuyén ding
véi dao phay dia dudng kinh ¢ = 450+1100 mm, ring chdp hdp kim cting (hinh 3-64).

Khi gia cong tinh )
¢§ bién thudng ding gﬁjz g_ T s{lasl T
phudng phip mai trén Hk %
a)

Vi e

mdy mai truc khuyu
chuyén dung hodc trén
mdy mai tron ngoai
véi dd g4 thich hdp.
Cédch g4 dit giong nhu
khi tién. Mdi 1an dinh
vi khi mai c6 thé gia cong dudc cdc c¢d bién ciing dudng tim. Sau khi mai dugc cic c6
bién ciing dudng tAm lai phdi phadn d6 di mdt géc thich hgp dé gia cong cic cb bién cling
dudng tam khéc.

b) c)

Hinh 3-63. Sy bi€n dang cta truc khuyu va bién phdp chdng udn.

Khi mai do d4 mai ti€n dao ngang nén luc cit 16n, dé tranh bi€n dang tai vi tri d6i
dién v6i d4 phai diing cdc vau ti &5 vao cd bién (hinh 3-65). Bién phdp nay ciing cAn thiét
khi mai cdc c6 truc.

\ U]

Hinh 3-64. Sd db phay c§ bién. Hinh 3-65. Sd @6 bo tri vau ti
1. Dao ; 2. Truc khuyu. tdng cing virng khi mai.

1. P4 mai ;2. Chi tiét ;

3,4. Cdc vau ti clia luy nét.
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e. Gia cong cdc Lo chinh xdc doc truc:

O mdt s6 loai truc nhu cdc truc chinh cia méy cdt, va mot vai chi ti€t khdc nhu ndong
sting, thudng c6 16 rdng bén trong va trén d6 c6 nhitng bé mit cdn hoic tru doi héi dod
chinh xdc vé kich thudc cling nhu d6 ddng tim so vdi mit ngoai clia truc. Trén hinh 3-66
trinh bay k&t cAu ctia mot loai truc chinh clia may cit kim loai.

i
C6 thé quan niém loai truc §

nay cling chi 1a mot dang truc bac P X 5J7

c6 16 rong bén trong. Vi viy chi £ 2o 74 2| 7 é Lo 9
cin dé ra bién phdp gia cong cic = 7 //8 | j 3 s §
16\ chinh xdc bén trong sao cho *zfoli 'l% o=
dong tAm v4i médt ngoai cua truc. 40 I

796

Tuy theo dang ctia phdi ma

La c6 bién phdp gia cong thich 1y, 3 66 Kéi csu truc chinh ciia mdy 1615, 1615M
Jp.

- Né&u phoi dic tr thép cdn, rén hodc dip thi sau khi tién thd dudc cdc bac ngoai
cua truc, tié€n hanh gia cong thd mit 16 bing khoan (v6i 10 c6 1 < 5d — khoan rudt ga; cé 1
> 5d — miii khoan sdu dic biét; c6 d = 75+100 mm — khoan vong d€ 14y 16i). Sau d6 gia
cong tinh 16 bing khoét, doa hoic tién trong.

Sau khi c6 15 da gia cong tinh, duing 16 dinh vi d€ gia cong tinh mit ngoai.

- N&u phoi dic di c6 15 sin thi dung chinh ngay 16 thd d6 1am chudn (dinh vi trén
hai miii tAm khia nhdm) d€ gia cong thd cdc bic ngodi clia truc. Sau d6 ding mit ngoai
tinh dinh vi dé€ gia cong 15. Khi gia cong 16 bac cin chi y: néu 16 ¢6 1 < 5d ding céc truc
doa thudng, con khi 1 > 5d thi diing dao tién trong c6 1ip cic dao d€ ddng thdi gia cong
cdc bac. Sau d6 dung 16 1am chuin tinh (thudng 12 hai 16 con & hai dau truc) d€ gia cong
tinh mit ngoai clia truc. P&i vdi chi ti€t truc chinh clia mdy cit kim loai thi phan 16 cdn &
dau truc chinh yéu cau c¢6 do con chinh xdc, d nham bé mit va dd d6ng tdm cao hon so
v6i cdc c6 truc. Vi vay, sau khi dd c6 mait

ngoai tinh phai diing cd truc ngoai dinh vi
(thAm chi phdi ra theo mit ngoai that chinh
xdc va dung truc con mau d€ thiy) dé mai 16 ~
con. Sd @6 mai dugc trinh bay trén hinh 3- v E
67.
-~
Ngoai chuyén dong quay dd mai con NN

c6 chuyén dong chay dao nghiéng mdt goc
(biing nita géc cdn can mai), so véi tim chi  Hinh 3-67. So do mai 16 con trén truc rong.
ti€t. Muon bdo ddm d6 nhin bong cao hon 1. Tryc gia cong ; 2. Pd mai.
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thi sau khi mai c6 thé mai nghién, sau khi nghién dudc rira sach.
f. Khoan 16 vuéng géc vdi duong tam truc:

P& khoan 18 thudng diing may khoan. Ki€u mdy va cich dinh vi phu thudc vao hinh
dang truc va cdng dung ctia 16. N6i chung chi ti€t gia cong dugc dinh vi trén hai khoi V.
P& han ché€ bac ty do chiéu truc c6 thé 14y gd clia truc lam di€m ti. Ciing c6 thé dinh vi
truc trén hai miii tAm cléng. Trong trudng hdp nay tlly theo vi tri va dudng kinh 18 cin
khoan ma c6 thé thém ti phu d€ ting d6 cling vitng khi gia cong.

Trong thyc t€&, ¢6 nhitng 16 xién mdt géc so véi dudng tAm truc. Khi gia cdng nhitng
16 nay viéc dinh vi khdng khic so vdi 16 vudng géc truc, chi ¢é diéu 12 phdi diéu chinh d6
dinh vi sao cho 18 ciAn gia cong phli hgp v6i huéng chay dao clia miii khoan. Trén hinh 3-
68 trinh bay so dd dinh vi truc trén hai khoi V d€ gia cong 16 vudng géc véi tAm truc.

g. Gia cong tinh lan cudi:

DG&i v6i cédc truc ¢6 do chinh x4c thong thudng thi chi cAn mai tinh 1a dd. Song d6i
véi mot s6 loai truc chinh xdc cao nhu truc chinh clia céc loai mdy cit, truc khuyu thi sau
khi mai tinh cdc c8 truc, phdi qua gia cong tinh 1an cudi bing cich dinh bong hoic mai
khén hodc mai siéu tinh x4c.

(D

L—

5/

1)
NIZES RN

),
W— tp Hinh 3-70. Sg db nguyén ly mdy danh bong
khong tam.

Hinh 3-69. So @6 ddnh béng 1. Pai mai ; 2,3. Con lin ; 4. Pai mai din ; 5.
truc bing tay. Miéng ti ; 6. Chi ti€t gia cong ; 7. Thanh dd

Cach thuc hién cdc nguyén cong nay da dugc trinh bay k¥ trong bai “Pic trung cac
phuong phdp gia cong bang cit got”.

DPanh béng bing vai ¢ trdt bot mai hat nhé va dau nhdn 13 phuong phdp thi cong
diing trong sdn xuit don chi€c. C6 thé dung dai gd kep vio c6 truc, & phia trong c6 vanh
da boi bot mai nhu trén hinh 3-69.

Ap luc va chuyén dong chay dao do tay ngudi thuc hién, chuyén dong quay cla chi
ti€t nhd mdy van ning.
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Pé€ ting ning xuit c6 thé ddnh béng
truc trén may danh bong chuyén dung. Trén
hinh 3-70 trinh bay so d6 nguyén ly clia may
danh b6ng khong tAm bing dai mai.

Viéc gia cong thuc hién bdi dai mai 1
14p trén hai con 1dn 2 va 3. Chi ti€t gia cong
6 dudc dat trén thanh d§ 7 va quay nho dai
din 4. P& gia cdng dudc, phdi tao ra dp luc
nhd mi€ng ti 5.

Mudn c6 ning sudt cao hon, c6 thé thay
viéc danh béng bing mai khon truc. Trén
hinh 3-71 trinh bay sd do nguyén ly mot dau
khon d€ gia cong truc.

Hinh 3-71. So @6 dau khon dé€ khon cd truc.

Dﬁu mai khon dude noi tfly d6ng véi 1. Chi tiét gia cong ; 2. Thanh d4 trén dau khon.

may va chuyén dong doc di lai. Chi ti€t dugc

g4 viao mili tim va quay tron. Mudn c6 chit lugng bé mit cao, ciing c6 thé diing phuong
phdp mai siéu tinh x4dc. Qué trinh cdt cling dung nhitng thanh d4 nhu mai khon nhung c6
thém mot chuyén dong lic (dao ddng doc truc). Nhd chuyén dong nay, cic vét mii xda
1én nhau nén dat dd nham bé mit cao.

3.3.5 Ki€m tra truc

D3&i véi cdc chi ti€t dang truc thudng phai ki€m tra kich thuéc, 6 nham bé mit, hinh
ddng hinh hoc bé miit.

- Kiém tra kich thuSc bao gébm kich thuéc dudng kinh va chiéu dai cdc bac truc,
kich thudc then, then hoa va ren trén truc v.v.. khi dung sai cdc kich thudc nay 16n hon
0,02mm c6 thé dung thuéc cip. Khi dung sai kich thuSc nhé hon 0,02mm cé thé dung
panme, calip, ddng hd so. N&u yéu cau chinh xdc cao, ding dung cu quang hoc. Trong sdn
xud't 16n diing dd g4 chuyén ding d€ ki€m tra.

- Kiém tra hinh dang hinh hoc ciia cic ¢d truc dudc thuc hién nhd ddng hd so. Chi
ti€t ki€m ra dugc g4 trén hai miii tAim cla mdy tién hay d6 g4 chuyén dung. Kiém tra &
mot ti€t dién danh gia dugc d6 6 van, da canh. Kiém tra & nhiéu tiét dién doc truc suy ra
do con.

- Ki€m tra vi tri twong quan giita cdc bé mit bao gdm:

+ Kiém ta @6 dao dong giita cac cd truc dugc thuc hién bing cdch dit truc 1én khoi
V, con dau do ctia ddng hd thi ti vao c6 truc can do. Hiéu sd giita hai chi s6 16n nhat va
nhé nhi't trén ddng ho khi quay truc di mot vong x4c dinh tri s6 dao dong d6.
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AN

Hinh 3-72. Sd @b kiém tra dd song song clia then hoa v6i dudng tdm truc.

+ B0 song song clia cac then, then hoa (dinh, chdn va mat bén) v6i dudng tim cua
cdc cd d3 dugc x4c dinh nhd ddng hd do & hai vi tri (hinh 3-72).

V6i sd d6 nay ciing c6
thé ki€m tra dugc d6 dao dong
gitta dinh va chin cta then
hoa.

+ Kiém tra d6 ddng tim
clia cdc cd truc nhd d6 gi
mang déng hd so quay quanh
mot béc\truc t\rong khi d6 mii Hinh 3-73. So d6 kiém tra do ddng tAm giffa hai c6 truc.
ti\cﬁa ?Gng ho ti vao bac tryc 1. Truc; 2.Pdgd ; 3.Pdnghd so.
can ki€m tra (hinh 3-73).

3.4 Quy trinh c6ng nghé gia cong cdc chi ti€t dang bac

Bac la chi ti€t dugc dung rong rdi trong nganh ché& tao mdy. D6 1a nhitng chi tiét
hinh 6ng tron, thAinh mdng, mit dau c6 vai hoic khong c6 vai, médt trong c6 thé tru hoic
con; bac c6 thé nguyén hoic xé rinh, mit 1am viéc clia bac c6 rinh diu, trén bac c6 16
ngang d€ tra dau. Trén hinh 3-74 trinh bay k&t ciu clia cdc loai bac khdc nhau.

Vé mit két cAu c6 thé chia cdc chi ti€t dang bac ra cdc loai nhu sau:

- Loai bac tron khong c¢6 go (hinh 3-74a).

- Loai bac c6 g0 hodc mét bich (hinh 3-74b, c).

- Loai bac c6 16 hinh cdn (hinh 3-74d).

- Loai bac ¢6 xé rinh (hinh 3-744).

Cong nghé ché tao mdy - 167 - Ho Viét Binh



Trudng dai hoc su pham k§ thuat TP. H6 Chi Minh

- Loai bac c6 14t thém 16p hgp kim chdng mon (hinh 3-74e).
- Loai bac méng c¢6 xé ranh (hinh 3-74g).

Néu dya vao |
may cit dé gia cong i
cdc nguyén cong chinh '
cia bac, c6 thé chia
bac ra lam 6 nhém
theo kich thudc dudng
kinh gdm: dudi 25; al
25+32; 32+40; 40+50;
50+65; 65+100mm. |

bac trung quan '
trong vé kich thudc
clia bac 1a ti so giita
chiéu dai va dudng

kinh ngoai 16n nhat d) e q)
cia chi ti€t. TT s& do
thudng ndm trong Hinh 3-74. Cé4c dang két ciu clia bac.

khoang 0,5+3,5.

3.4.1 Piéu kién ky thuat

Khi ché tao chi ti€t dang bac, yéu ciu k§ thuit quan trong nhit 13 d6 ddng tam giita
mit ngoai va mit 18, ciing nhu dd vudng géc giita mit ddu va dudng tim. Cu thé 13 phai
ddm bio cic diéu kién nhu sau:

- Pudng kinh mit ngoai clia bac dat cAp chinh xdc 7+10.

- Pudng kinh 15 dat cAp chinh xdc 7, ddi khi cAp 10, d6i vSi cdc 16 bac can 1ip ghép
chinh xédc c6 thé yéu ciu cap 5.

- Do day thanh bac cho phép sai 1éch trong khodng 0,03+0,15mm.

- P06 ddéng tAm giita mit ngoai va mit 16 bac tuy tirng diéu kién lam viéc cla bac
ma quy dinh cu thé, thong thudng dd khong ddng tAm nay 16n hon 0,015mm.

- Do khong vudng géc gifta mit ddu va dudng tim 10 nim trong khodng
(0,1+0,2mm)/100mm ban kinh. V&i loai bac chiu tdi trong theo chiéu truc thi d6 khong
vudng géc nay tur (0,02+0,03)/100mm bén kinh.

- P06 nhdm bé mit thudng cho:
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+ V6i bé mit ngoai cin dat R,=2,5.

+ V&ibé mit1 tiy theo yéu cau ma cho:
R.=2,5+0,63, d6i khi R,=0,32.

+ Véimit ddu R,=40+10; R,=2,5.

3.4.2 Vit liéu va phéi

Vat liéu thudng dung d€ ché tao cic chi ti€t dang bac la thép, ddng thau, ddng do,
gang va cac hop kim dic biét khac. Ngoai ra con diing chit déo va gom st d€ ché tao mot
sd bac dic biét.

Viéc chon phoi dé€ ché tao cdc chi tiét dang bac, phu thudc vao diéu kién lam viéc,
hinh dang va sin lugng ciia né, cu thé la:

V6i bac ¢6 dudng kinh 16 nhé hon 200mm thudng dung thép thanh dinh hinh va thép
thanh cdn néng hoic phoi dic dic (khong c6 16 sin). V4i bac c6 dudng kinh 16 16n hon
200mm thudng diung cdc phdi 6ng hoidc phoi dic c6 16 sdn. Trong trudng hop dé, thy theo
san lugng va yéu cau k¥ thudt ciing nhu diéu kién sidn xudt ma c6 thé dic trong khudn cat
(1am khuon bing mdy) hodc c6 thé dic trong khudn kim loai, dic li tAim hay diic 4p luc.

Nhitng bac ¢6 thinh mdng va xé& rinh thudng 1am bing ddng thau hoic ddng da,
ciing ¢6 thé diing cdc tAm kim loai cudn lai.

V6i nhitng bac biing vat liéu sit hodc chi't déo thudng dugc lam bing cdch ép va sau
d6 thiéu ké&t. Nhitng phoi ép va dic dp luc déu cé thé tao sin dugc cic 16 c6 dudng kinh
nhé té¢i 3mm hodc nhd hon nira.

3.4.3 Tinh cong nghé trong két cAu cta bac

Ciing nhu cdc chi ti€t dang khéc, tinh cdng nghé trong két ciu clia bac c6 ¥ nghia
quan trong d6i vdi viéc gia cong dé€ dat cdc yéu ciu ky thuit cAn thiét.

Trudc hét can chd y dén dic trung quan trong ddi véi bac 1a ti s giita chidu dai va
dudng kinh ngoai 16n nhA't clia chi ti€t. Ti s6 d6 phdi nim trong gidi han 0,5+3,5.

Ti€p dén phdi chi y dén kich thudc 16 ctia bac bdi vi cing mdt dudng kinh gia cong
16 bao gid ciing khé hon gia cong truc.

Bé day ctia thanh bac cling khong nén méng qud d€ trdnh bi€n dang khi gia cong va
nhiét luyén.
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3.4.4 Quy trinh cong nghé khi gia cong bac
1. Chudn dinh vi dé gia céng:

Khi gia cong bac cian phdi ddm bao hai diéu kién k§ thuit cd bdn clia bac 12 d6 dong
tAm gilta mit ngodi va mit 16, d6 vudng gdc gifta dudng tAm 16 vd mit dau cda bac. Cic
bé mit nay 13 nhitng mit chinh cia bac.

Hai diéu kién k¥ thuat trén day c6 thé gidi quyé&t biing mot trong cdc phudng phap
sau:

- Gia cdng cd mit ngoai, 16 va mit dau trong cling mot 1an g4 (hinh 3-75).

Phuong 4n gia cong tit cd cdc mit chinh trong mot 1an g4 c6 thé thuc hién khi ch&
tao cdc bac biing phoi thanh hoiic phdi dng véi viéc cit dit & buSce cudi cling. Pdi véi cdc
phdi dic tirng chi€c, mudn gia cong tit ci cdc mit chinh sau mot 1an gd, cAn phdi tao nén
cdc vau 16i dai thém d&€ lam chuédn, diéu d6 sé ting phé€ licu va gidm hé s st dung vat
liéu. Phuong phdp nay dudc dung trong sdn xuit don chiéc.
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Hinh 3-76. Gia cdng cdc mit chinh cia bac sau
Hinh 3-75. Gia cong céc hai 1an g4.
mat chinh ctia bac trong 1. Gia cong mit trong va mot mit diu.
cing mot lan gd. 2. Gia cOng mit ngoai va mdt mat dau.

- Gia cong tit cd cdc mit chinh sau hai 1dn g4 dit hodc 1a sau hai nguyén cong
trong d6 ¢c6 mot 1an dinh vi vao 16 d€ gia cong tinh mit ngoai (hinh3-76).

- Gia cong tit cd cdc mit chinh sau ba 1an g4 dit hoic 12 sau ba nguyén cong trong
d6 c6 mot 1an dinh vi vao 16 d€ gia cong tinh mit ngoai (hinh3-77).

- Gia cong tit cd cdc mit chinh sau bon 1an g4 dit hay 1a sau bon nguyén cong
trong d6 ¢c6 mot 1an dinh vi vio mit ngoai d€ gia cong tinh 16 (hinh 3-78).

Né&u nhu c6 k&t cAu miii tim thich hop thi ¢6 thé thuc hién gia cong hai mit dau
cung lan g véi gia cong mit ngoai. T cdc phuong phdp gidi quyét do dong tim &
trén, ta thd'y ring viéc dinh vi vio mit 15 bac d€ gia cong mit ngoai c6 wu diém hon so vdi
dinh vi vio mit ngoai dé gia cong 18 vi n€u dinh vi biing mit 16, c¢6 thé dung truc ga dan
hoi thi sai s6 gd dit hodc khong c6 (n€u diing chong tAm) hoic c6 tri s& rat nhd (néu kep
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chiit truc g4 dan hdi d6 1én mam cip). Ngoii ra khi dung 15 tAm lam chuén d€ gia cong
mit ngoai thi do 1éch tim gitta 16 va mit ngoai dudc loai bd.

Trén diy 12 phudng dn chon chuin dinh vi d€ gia cong mit chinh clia bac gdm miit
ngoidi, mit trong va mit dau cda bac. P& gia cong cic mit ti€p theo cla bac thi c6 thé

e e
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Hinh 3-77. Gia cong cdc mdt chinh sau ba
1in gd. Hinh 3-78. Gia cong cdc mét chinh

1. Gia cong mot phidn mit ngodi, mot mit sau bon lan gé\.

dAu, gia cong thd mit trong. 1. Gia cong mot mit dau; 2. Gia
2. Gia cong ndt phidn mit ngoai va mit dau cong mdt dau con lai;

con lai, gia cong tinh mit trong. 3. Gia cong mit ngoai; 4. Gia cong
3. Gia cOng tinh mit ngoai. mat trong.

- N - A - - N N o A ~ A N A
chon mit trong va mit ddu hodc mit ngoai va mit dau clia bac lam chuén tuy theo két
cAu vi tri clia mit can gia cong.

2. Trinh ty gia cong cdc bé mdt:

Khi 1ap trinh ty cdc nguyén cong d€ gia cong cdc bé mit va chon céc thi€t bi can
dua vao hinh ddng cla phdi va sin lugng clia ching. Tuy nhién trinh ty gia cong cdc bé
mat cia bac thuéng nhu sau:

- Gia cOng cac mit chinh ctiia bac (xem phﬁn Chudn dinh vi gia cong).

- Khoan cédc 16 phu.

- Gia cong cdc mat dinh hinh.

- Nhiét luyén.

- Gia coOng tinh cdc 16, cdc mit ngoai.

- Pdnh béng cdc mit yéu ciu c6 dd béng cao.

- Kiém tra.
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G trinh tu néu trén, ndi dung gia cong cac mit chinh cia bac phu thudc vao dang
phdi (thanh, 8ng hodic phoi diic rdi titng chi€c) va sin lugng cla ching ma c¢6 mot hodc s6
1an g4 nhu cdc phuong 4n di trinh bay & phan Chudn dinh vi gia céng.

3.4.5 Bién phap thuc hién ciac nguyén cong
1. Gia cong mdt chinh cia bac:

Bién phip k§ thuit gia cong mit chinh clia bac (mit ngoai, mit trong va mit dau)
phu thudc rat nhiéu vao dang phdi va sin lugng clia bac.

a. Cdc bac ché tao tix phéi thanh:

- Né&u san lugng it c6 thé ti€n hanh gia cong trén mdy tién van ning trong mot 1an
g4 qua cdc budc: xén dau, khoan mdi, khoan 13, tién trong, tién ngoai, cit dit.

- Né&u sdn lugng 16n, viéc gia cdng cdc mit chinh clia bac dugc thyc hién trén mdy
rovonve tu dong mot truc hoic nhiéu truc trong mot 1An g4 qua cdc budc: xén mit dau,
d4y thanh t&i 6 ti, khoan 13, tién mit tron ngoai, vt mép, doa thd, doa tinh va cit dit.

Sd @6 gia cong cdc mit chinh cdia bac trén mdy Rovonve thé hién trén hinh 3-79.

b. Cdc bac ché tao tir
phéi ong:

Bién phdp gia cong cac
mit chinh ctia bac tir phoi 6ng
ciing cd bdn giéng nhu ddi v6i
bac ch€ tao tir phoi thanh,
nhung phdi thay nguyén cong
khoan 16 bing khoét va doa
16.

c¢. Cdc bac ché tao tir
phéi diic hodic rén tirng chiéc:
o s L. Hinh 3-79. So do gia cong cdc mit chinh clia bac tit phoi
- Neéu san lugng it véi
chi ti€t c3 16n va vira thi thye 1. Daoxén diu; 2.Citi; 3. Khoan chich; 4. Dao
hién gia cong trén mdy tén |45, gia cong thd ngoai; 5. Tién rong 16 va tién ngodi ;
cut, tién ding; véi chi ti€t c3 6.Doa thd ; 7.Doa tinh; 8. C4t dit.
nhé c6 thé gia cong mit chinh
trén mdy tién van ning thong
thudng.

- N&u sdn lugng nhiu véi chi ti€t ¢ nhd va vira, gia cong cdc mit chinh thuc hién
trén may tién mot truc nhiéu dao hay mdy tién nhiéu truc nhiéu dao.

Trén hinh 3-80 trinh bay so dd diéu chinh dao dé gia cong chi ti€t dang bac (hinh 3-
80a) trén m4y tién ty dong sdu truc chinh. Trén loai mdy ndy c6 dau Rovonve va hai dén
ba ban dao (ban dao diéng, ban dao truSc, ban dao sau). Chi ti€t gia cdng dugc gd vao céc
ong kep (hoic mam cip) trén cdc truc chinh clia mdy. Bac dudc gia cong xong sau khi 1an

thanh trén mdy Rdvonve.
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lugt gia cong titng phan trén sdu vi trf tr I d&n VL. O vi tri I thuc hién xén mit diu, tién ¢
35,4 - 0,1, vat mép 15 30°. G vi tri 11 tién 15 ¢ 26,7 + 0,1 v6i nita lugng du, xan rinh 4,5 —
0,15. o} vi tri I1I thyc hién tién 16 ¢ 26,7 + 0,1 v6i cd lugng du, x4n tinh rdnh 4,5 — 0,15, vt
canh 0,03. G vi tri IV tién tinh 15 ¢ 26,7 + 0,1, x&n ranh va vat R1,2. G vi tri V thyc hién
vat mép 15 dau thit hai ciia bac. O vi trf VI ti€n hanh cit dut.

Sau mdi chu trinh 14y ra 16

dugc mot §én pham va 1dp phoi R12 L5 L3
khac vao vi tri 1. = | '
Khi gia cong trén mdy ti€n \'\*D t . ?_n OQ_

A N A LN R —] : LN
mot tryc nhiéu dao can ti€n hanh G gl AN\ e @
khoét va doa 16 trudc, sau d6 1ay Y
16 1am mit \dinh vi d€ gia cong . 26'0'17
mdt ngoai bang cach gd vit 1én
truc ga. Trén hinh 3-81 thé hién a) b)
so do tién tinh mit ngoai clia bac ‘
trén mdy tién ban ty dong mot "‘J ¢ .

f

truc nhi€u dao. Trén loai mdy ¢

nay, cac dao gia cong dudng kinh + ' '3_
ngoai dugc bd tri & ban dao trudc,

cdc dao gia cong ranh va vit mép | IV

dudc bd tri & ban dao sau. Ban |
+ +
+<—
V

dao trudc chay doc, ban dao sau
ngoai thudng dung ti€n trinh cong I
nghé nhu sau:

- Khoét rong 156 bac va vit
mép 10 trén may khoan diéng, khi

Viéc gia cdng cic 16 bac,
trudc nguyén coOng ti€n tinh mat

chay ngang thyc hién dong thdi.
dé dung mit ngodi va mit diu
lam chuin dinh vi va kep chit

bing mam cip.
- Gia cong tinh 16 c6 thé

]

| o 1 Ak
thuc hién trén mdy chudt ndm
ngang. o) nguyén céng nay cin
ding ?6 gd cihuf)’t c6 chdm ciu t N N N% N
Iva dé€ c6 thé dinh vi vao mit dau
chua dugc gia cong. Boi khi thuc
hién gia cong tinh 16 biing phuong

Il VI

Hinh 3-80. So db diéu chinh dao dé gia cong bac trén
phép lan ép. méy tién tu dong séu truc chinh AN 6/40 (Tiép Khic).
a. Chi ti€t gia cong ; b. Sd dd diéu chinh dao.

Cong nghé ché tao may -173 - Hoé Viét Binh



Trudng dai hoc su pham k§ thuat TP. H6 Chi Minh

Da&i vdi cdc loai bac ¢6 thainh méng, kém citng vitng dé

gia cdng cdc mit chinh viéc dinh vi khong c6 gi khic d6i vé6i cac loai bac néi chung
da trinh bay & trén, nhung luc kep chit phai 1a hudng truc d€ trdnh giy bi€n dang huéng
kinh trong va sau khi gia cong.

DPé€ gia cong cdc mit chinh cda loai bac c6 k&t cdu dic biét can phdi c6 bién phap
thich hgp. Vi du nhu:

+ Nhitng bac ¢6 16 con thudng dude khoét va doa biing cdc dao hinh con. Nhitng
bac cdn c6 xé rinh khi sdn lugng 16n, gia cong mit con nhd co cAu chép hinh, khi sdn xuit
nhd, don chi€c viéc gia cong 16 con bing cdch xoay ban dao trén m4y tién thong thudng.

+ Nhitng bac ¢c6 mot 16p hgp kim chdng mon (bac 2 16p) thi sau khi gia cdng tinh 16,
ti€n hanh dic (hoic ép) 16p hdp kim trén mit 15, roi phai gia cong tinh lai 16p hgp kim.

+ Nhitng bac méng dan hdi c6 xé rinh phdi cé bién phdp dit vao khe rinh mot
miéng dém va gin citng vio dé bing mot 16p kim loai dé chdy, sau d6 gia cdng tinh 19,
16p kim loai nay s& dugc hét di § nguyén cong cudi cling.

+ Nhitng bac biing kim loai — sif ¢6 nén sit hoic dong, cé bién phap thich hdp cho
tirng loai. Khi gia cong bac kim loai — sif nén sit phai ding dao hgp kim citng BK8. Mudn
ting tinh chong ma sit clia cdc loai bac x6p nay sau khi thiéu két, phdi ngdm trong dau
m4y bay & nhiét do 100+120°C, vdi thdi gian thich hgp tiy theo bé day thanh bac.

+ Cic bac bing chat déo c6 thé ché tao tir phoi thanh, phdi 6ng hoic phdi ép rdi
tirng chi€c. Khi ché tao, viéc gia cdng cit got ciing
tuong tw nhu bac bing kim loai.

2. Gia céng cdc 16 phu:

Céc 15 phu trén bac thudng la cdc 16 dé tra
dau, 16 c6 ren d€ kep chit véi cdc chi ti€t khic. D€
gia cong cdc 16 bac nay, bac dugc dinh vi bing mit
ngoai va mat dau hodc mit trong va mat dau. %

- Né&u sdn lugng it, 16 dudc khoan trén mdy f\%
khoan ditng vdi dd gd c6 bac din hoic khoan theo DN
dau.
lil -
L'J

- N&u san lugng nhiéu cé thé diung mdy
khoan c6 dau rdvonve hoic diu khoan nhiéu truc dé
gia cong tat cd cdc 16 cung mot ldc. V6i chi ti€t c&
vira, c6 thé gia cong trén may t3 hop.

Hinh 3-81. So d6 tién tinh mit ngoai
clia bac trén mdy bén ty dong nhiéu
dao.
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3. Gia cong tho va tinh cdc mdt dinh hinh trong va ngoai

Nhitng mit dinh hinh nay bao gdm céc rinh then, rinh dau, ring khia va ranh then

trong.

- C4c rinh then: néu sin xuit nhd, don chi€c rinh then dugc gia cdng trén mdy
xoc, néu sdn xuat loat 16n then dugc gia cong trén may chudt.

- Rinh then mit ngoai dugc gia cong bing dao phay ngén trén mdy phay ding hoic
dao phay dia trén mdy phay ngang nhu ddi véi chi tiét dang truc.

- Céc ranh diu hodc mit dinh hinh § mit trong cda bac thudng dudc gia cong bing

phuong phap ti€én chép hinh. Trén
hinh 3-82 trinh bay sd d6 nguyén
ly dd g4 tién chép hinh rinh diu
& mit 16 cla bac.

Dudng chép hinh 2 c6 bién
dang mit diu thich hgp véi ranh
cAn gia cong, dudng 2 dugc g
vao chi ti€t gia cdong 1. Khi truc
chinh quay s& mang chi ti€t cling
vdi dudng quay theo. Do mit dau
ctia dudng 16i, 16m nén né day
con ldn 4 cung v6i by phdn ga
dao va dao 3 ra, vao, do d6 dao
cit ra dudc hinh dang rinh yéu cau.
Lo x0 5 ¢6 tdc dung ddy con lin ludn
ti€p xic v4i dudng.

V6i ranh dinh hinh trén mit
ngoai cua bac nhu ranh cam thung thi
c6 thé gia cong bing phuong phip
ti€én chép hinh hodc phay chép hinh.
Trén hinh 3-83 trinh bay so do6
nguyén 1y dd g4 phay chép hinh rinh
trén mat ngoai cla bac.

Chi ti€t gia cong 1 va dudng
chép hinh 2 dugc 1ip dong truc va
dudc quay dong bd nhd bo truyén truc
vit banh vit 6,7. P&i trong 5 ludn ludn
kéo than gi 8 vdi toan by dd6 gd vé
phia phai @€ cho con lin ti€p xiic vdi
cam mit diu 2, do d6 dao cit 4 cit

N7
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Hinh 3-82. So dd nguyén ly db g4 tién chép hinh rinh

dau trong 1 ctia bac.

1. Chi ti€t gia cong ; 2. Dudng chép hinh ; 3. Dao cit ;

4. Conlan ; 5.L0 xo.
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Hinh 3-83. So dd nguyén ly d6 g4 phay chép hinh

ranh trén mit ngoai cua bac.

1. Chi ti€t gia cong ; 2. Dudng chép hinh; 3.
Con lan ; 4. Dao phay ngén ; 5. boi trong; 6,7.
B0 truyén truc vit — banh vit ; 8. Than d6 g4 ; 9.

Ban mdy.
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dudc ranh phit hop vé6i bién dang mit diu cam.

- Ring khia trén bac hay banh ring lién bac dugc gia cong biing cdc phudng phip
phay, bao, phay lin, xoc (dudc trinh bay & phan Gia cong bdnh rdng).

4. Gia cong sau nhiét luyén:

Cé4c bé mit chinh xdc clia bac sau khi nhiét luyén cin phai gia cong tinh (thudng 12
cdc mit trong clia bac, cling c6 khi 13 mit ngoai). P€ ddm bdo d6 ddng tAm clia cdc bé
mit, cAn 14y mit no lam dinh vi d€ gia cong mit kia.

Cé4c bé mit gia cong tinh thudng thuc hién trén may mai. Pdi véi chi tiét c6 dudng
kinh 16n, khé gia cong trén mdy mai thi phai dung loai dao hgp kim ciing hodc kim cudng
dé tién méng trén mdy tién cut, tién ding v6i cdc dd g4 thich hdp. N&u bé mit bac can do
nhin béng va chinh xdc cao hon, thi ¢6 thé dung phuong phap mai khon hoic mai nghién
dé gia cong tinh 1an cudi.

5. Kiémtra bac:
Khi gia cong cdc chi ti€t dang bac thudng phdi ki€m tra cdc y&u td vé kich thudc ban

thin nhu dudng kinh ngoai, dudng kinh 16, chiéu dai bac, chiéu diy thanh bac, dd nhdm
bé mit v.v..

) d S
3{_- g |_r_ _ ' '

a) b) c)

Hinh 3-84. So dd kiém tra dd dong tAm giita cdc bé mit.
1. Chiti€tki€mtra ; 2. Truc tim ; 3. Pdng hd so.
a,b. Py ddng tAm giita mit trong va ngoai.

c. b déng tim ciia hai 16 bic.

Trong dang sdn xuét don chi€c va loat nhd thudng diing cdc dung cu do van ning dé
do cdc kich thudc va cac miu d€ so sanh @6 nham bé mit. Con trong sin xuat loat 16n c6
thé diing cic dung cu ki€m chuyén diing.

D&i véi cdc y&u to vé vi tri twong quan nhu d6 dong tAm giita mit 16 va mit diu tdt
nh't 1a diing mot s& déng hd so va d6 g ki€m tra giong nhu so d@6 ki€m cédc bac trén truc
bac. Trén hinh 3-84 trinh bay mot s§ so d6 ki€m tra vi tri tuong quan giita cdc mit trén
bac.
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D6 vudng gbc giita mit ddu va dudng tAm 18 bac c6 thé ki€m tra bing déng hd so
hoic thu6c do géc. Trén hinh 3-85 trinh bay sd db ki€m tra do vudng géc gitta dudng tim
16 va mit diu bing thudc do géc.

Trén diy 13 nhitng khdi niém cd bdn vé cong nghé ché tao bac néi chung. Trong mot
s6 nganh ché tao mdy, thudng phdi ché tao mot s6 loai bac ¢6 sin lugng 16n. Cdc bac nay
dudc ch€ tao theo nhitng diy chuyén cong nghé chuyén dung.

Sau day l1a mot vi du vé quy trinh cong j|:?
nghé ché tao mdt loai bac clia mdy khai thic r——rrrr ]
than BK52 (Lién X0 cii). K&t cau cta chi tiét - i -
dudc gidi thiéu trén hinh 3-86. Chi ti€t ché tao 1\%

tlr vat liéu thép hdp kim 30CrMnTi vé6i phoi dng
cit rdi tirng chiéc.

Hinh 3-85. Sd d6 ki€m tra do vudng géc
gitta 16 va mit dau.
1. Chi ti€t ki€m tra ; 2. Truc tim ;
3. Thudc géc

Quy trinh cong nghé ch€ tao bac néi trén
bao gdbm cédc nguyén cong sau diy:

- Tién tho mit ddu 1, mit ngoai 4 va 16
chi ti€t 9, chi ti€t dugc dinh vi § mit 5 (da gia
cong sd bd) va dudc kep chit trén mam cip ba chiu clia mdy tién.

- Tham cacbon vé6i dd sau 0,9-1,3mm.

- Tién tinh mit dau 7, 10 va vat mép cidc mat 6, 8.

- Tién ban tinh cdc mat 1, 4, 9 (dinh vi 3 L 5 6
va kep chit nhu nguyén cdng dau). / !
- Tién tinh cac mit 1,9, 4, 10, 11, 3, 2. 8
Chi ti€t dudc dinh vi & cdc mit 5,7 va kep 2
chiat & mat 5. -
s| | o3
_ Nhiét luyén dat do ciing 60HRC. 5| | 2 =3
oY s S s %
- Mai mit diu 7 trén mdy mai phing.
Chi ti€t dudc dinh vi & mit 1 va kep chiit )
bing ban tir. %
- Mai mdt 5 va 10 trén mdy mai tron
ngoai, chi ti€t dugc dinh vi & 16 9 trén truc ga. LA . 2\ 10
43

- DPdnh béng bé mit ngoai dat R,=5-
0,65. Chi ti€t dugc dinh vi nhu nguyén cong pipp 3-86. Bac mdy khai théc than BK52 .
mai tron ngoai.
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Trong quy trinh cong nghé trén diy da thé hién dudc d6 ddng tAm giita mit 16 va
mit ngoai bing cich gia cong chinh xdc 16 ¢170H7sau d6 14y 15 1am chuin d€ gia cong

mit ngoai.

3.5 Gia cong banh riang

Bénh ring, banh vit 13 nhitng chi ti€t dung d€ truyén lyc va chuyén dong ma ta
thudng thdy trong nhiéu loai mdy kh4c nhau. Véi sy phat trién clia nganh ché tao mdy va
vdi yéu cau clia stfa chita thay thé, cdc loai chi ti€t ndy ngay cang dugc sdn xud't nhiéu
hon. G nhiéu nudce ngudi ta da xay dung nha mdy, phan xudng chuyén sdn xuat banh ring,

banh vit véi trinh dd co khi hda va ty dong cao.

Trong nhitng nim gin ddy, ngudi ta dat
dugc nhiéu thanh twu méi trong viéc ning cao
ning suit va chat lugng gia cong banh ring.

3.5.1 Phéan loai va do chinh xac banh

rang
1. Phdn logi:
Banh rang dugc chia lam 3 loai :

- Bdnh ring tru (ring thing va ring
nghiéng).

- Bénh ring con (ring thing va ring
X0an).

- Banh vit.
Duya theo dic tinh cong nghé, banh ring
dudc chia lam céc loai sau day:
Banh ring tru va ring con khdng c6 mayo
va c6 mayd, 16 tron va 15 then hoa (hinh 3-87a).
B4nh ring bic 15 tron va 18 then hoa (hinh
3-87b).
Banh rdang try, banh rdng c6n va béanh vit
dang dia (hinh 3-87c).
Truc ring tru va truc rang cén (hinh 3-
87d).
2. Do chinh xdc bdanh rdng:
Do chinh xdc ctia banh ring dugc ddnh gia
theo tiéu chuidn nha nugc TCVN.
Theo tiéu chuin nay, banh ring dugc chia
thanh 12 c&p chinh xdc, ky hiéu theo thit tw bing
cdcconsd 1,2,3,4,5,6,7,8,9, 10, 11, 12.

a)

b)

c)

T

Hinh 3-87. Cac loai banh ring.
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Trong d6 c4p chinh x4c 1 1 cao nhat,va cip chinh x4c 12 1a thdp nhat.

Trong tiéu chudn khong ghi dung sai ctia cdc cip 1,2 va 12, trong thuc t&€ thudng chi
dung cdc cAp chinh xdc 3 dén 11.

A Py X ~ 2 2 *A ~ PN A 2 cA e 2 .z A 2
D61 v6i moi cap chinh xdc, tiéu chuan con néu ra cac chi tiéu dé danh gid do chinh
xdc cla banh rang. Nhitng chi tiéu do6 la:

a. D6 chinh xdc truyén dong. PO chinh xdc ndy dugc danh gid bing sai s& géc quay
clia bdnh ring sau mdt vong. Sai s6 nay xudt hién 1a do sai s& cia hé thdng cong nghé.
Ngoai ra d6 chinh x4dc truyén dong con dugc danh gia bing sai s6 budc vong va sai léch
khodng phép tuyén chung.

b. D¢ On dinh khi lam viéc. PO 6n dinh khi 1am viéc d4nh hudng tryc ti€p dén d6 6n
khi Iam viéc va tudi tho clia bdnh ring, @6 6n dinh khi 1am viéc dugc ddnh gia va biing sai
s6 chu ky (12 gi4 tri trung binh clia sai s truyén dong bing ti sd giffta sai 1éch 16n nhat va
s6 ring clia banh ring). P 6n dinh khi 1am viéc dugc danh gid bing sai léch budc co sd.

c. B6 chinh xdc tiép xiic. P chinh xdc ti€p xic dugc ddnh gid bing vét ti€p xiic clia
profin ring theo chiéu dai, chiéu cao va dugc bi€u dién bing %.

d. D chinh xdc khe hd canh rdng. Chi ti€u nay quy dinh 4 loai khe hd canh ring:

- Khe hé bing 0.

- Khe hé nhé.

- Khe hg trung binh.

- Khe hd 16n.

Can nhé ring, khodng cdch tAm giita hai banh ring dn khép vdi nhau cang 16n (tifc
la banh rang cang 16n) thi khe hd canh ring cang I6n.

3.5.2 Vat liéu va phéi banh riang
1. Vit liéu:

Viéc chon vat liéu dé ch& tao banh ring phu thudc vao diéu kién lam viéc clia
ching. C4c bdnh ring truyén luc thudng dudc ché tao bing thép hop kim crom(15Cr,
15CrA, 20CrA, 40Cr, 45Cr); crom-niken va crom-molipden (40CrNi, 35CrMoA, 18CrMn-
Ti). C4c banh ring chiu tdi trung binh va nhdé dugc ché tao bing thép cacbon nhu thép 45
va gang. Ngudi ta con ding vai ép, da ép d€ ché tao banh ring 1am viéc khong cé ti€ng
on. Nhitng banh ring nay dn khép v6i banh ring thép hoic gang.

Gan day ngudi ta con ding chat déo dé€ ché tao banh ring. So v6i banh ring bing
thép thi banh ring chat déo c6 dd bén thap hon, nhung né lai c6 kha ning lam viéc véi tdc
dd cao ma khong gay ti€ng dn.
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2. Phoi bdanh rang:

Trong sdn xui't 16n, phdi ch& tao banh ring thép thudng 1a phoi rén. Con trong sdn
xuat nhé, don chi€c, ngudi ta thudng dung phoi thanh, vi khi &y phdi rén lai khdng kinh té&.
S& di nhu vay vi diing thép thanh phdi cit got nhiéu, tdn vat liéu, tdn cong lai khong dat
dugc co tinh cao, khong phit hdp v6i sdn xudt I6n. Nhitng banh ring, banh vit 1am bing
gang hoic khi chiing bing thép ma c6 kich thuéc quéd 16n, ngudi ta ding phudng phdp diic
dé ché tao phoi.

Trong nhitng trudng hgp banh ring, banh vit c6 dudng kinh 16 16n hon 25 mm va
chiéu dai 18 nhé hon hai 1an dudng kinh thi ngudi ta tao 18 khi rén hoic dic.

Trong nhitng nim gan diy, ngudi ta bit diu ché€ tao bdnh ring bing kim loai bot
thiéu k&t. Nhu vay banh ring khong can phdi gia cong cd. Phoi chinh 13 kim loai bot.

3.5.3 Yéu cau ky thuat va nhiét luyén banh ring
1. Yéu cdu ky thudt:

Ngoai cdc yéu cau vé do chinh xdc khi cit ring, quy trinh cong nghé ché tao banh
ring can bio ddm nhitng yéu cau k¥ thuat sau day :

Do khong dong tim giita mit 16 va dudng tron c¢d sé nim trong khodng 0,05 + 0,1

Do khong vudng giita mit dau va tam 15 (hodc truc) nim trong khodng 0,01 + 0,015
mm trén 100 mm dudng kinh.

Mit 16 va céc c6 truc clia truc ring dudc gia cong dat chinh xdc cip 7.
D6 nhdm cia cidc bé mit trén dat R, = 1,25 + 0,63.

Cé4c bé mit két cau khdc dugc gia cong dat ciAp chinh xdc 8, 9,10 ; P6 nhdm R, =
10+ 2,5 hay R, =40 + 10.

Sau khi nhiét luyén dat do citng 55+60 HRC, do sau khi thAm cacbon 12 1+2 mm.
Do cling cdc bé mit khong gia cong thudng dat 180 + 280 HB.
2. Nhiét luyén bdnh rdang:

Do yéu cAu l1am viéc, ring phai c6 do cting va dd bén can thiét, khong cho phép c6 vét
nit, vét chdy, bi€n dang do nhiét phdi bé, cd tinh phdi 6n dinh trong qud trinh lam viéc.
Mudn dat dudce nhitng yéu cau trén, cAn phdi c6 ch& dd nhiét luyén thich hgp.

D&i vdi cac loai thép it cacbon (k€ ca thép hgp kim) sau khi cit ring, ngudi ta phai
thd&m cacbon.

V6i cdc banh ring c¢6 yéu cau tinh chiu mon cao, ngudi ta phai thAm nito.
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TruSc khi gia cong phoi banh ring thudng dugc thudng héa hodc toi cdi thién dé
ting cd tinh cit got. PO cling cAn dat 1a 220280 HB.

Sau khi cit ring, banh ring dudc dudc nhiét luyén bing nhiéu phuong phdp khic
nhau. P6i v6i cdc banh ring mddun va kich thudc nhéd thudng dugc tdi thé tich, con banh
ring c6 mddun 16n va kich thudc 16n thudng dugc toi bing dong dién tin so cao.

Phuong phép tdi bing dong dién c6 tan sd cao thudng c6 nhiéu vu diém nhu dé diéu
chinh d6 siu 16p thAm t6i, bi€n dang bé, dd béng bé mit khong gidm nhiéu. Tuy nhién
von dau tu vao thiét bi cao, mdi vong ring phai cé vong nung khic nhau nén khdng thich
hop véi sdn xuat nhd, don chiéc.

3.5.4 Chuin dinh vi va quy trinh cong nghé truéc khi gia cong riang
1. Chudn dinh vi:

Tuy theo k&t cau, san lugng va do chinh xdc yéu cdu ma ta chon chuén cho thich
hgp.

Khi gia cong banh ring c6 16, dit 12 bdnh ring tru, banh ring con, banh vit, chuin
tinh théng nhat 1a mit 18. mit 15 ciing chinh 13 chudn tinh chinh vi né dugc ding khi 1dp
rap. Do vay khi gia cdng phoi ngudi ta chi y dé€n gia cong 16. Ngoai 16 ra ngudi ta con
chon thém mit dadu 1am chudn. Trong trudng hop dé, 16 va mit dau phdi gia cong trong
mot 1dn g4 d€ ddm bio d6 vudng géc giita mit ddu va tam 1.

Trong sdn xuit don chi€c va hang loat nhd, & nguyén cong ddu tién ngudi ta thudng
diing mot mit ddu va mit ngoai cia banh ring lam chuén tho.

Sau khi nhiét luyén, trong nhitng trudng hdp can mai lai 16, ngudi ta phdi ding vanh
ring d€ dinh vi bing vong lin. Nhu vy trong nhitng trudng hgp gia cong banh ring c6 19,

R . ., TS . N <
chuén dinh vi ¢ thé 1a tit cd cdc bé mat.

A 2 2 . - ~ < 2 N A - e N A A . 2
D61 vdi cdc loai truc rang, chuan lap rdap 1a bé mit co truc, vi vdy phoi ctia loai binh
~ N . A 2 A N ~ . . z 21N ~ A e N .
rdng nay dudc gia cong nhu cdc truc bac va chuan dinh vi c6 thé 1a mdt dau, co truc va hai
16 tAm.

2. Quy trinh cong nghé trudc khi gia cong rang:

Quy trinh cdng nghé gia cong phdi trude khi cit ring bao gdm cic nguyén cong sau
day :

- Gia cong tho 10.
- Gia cong tinh 16.

- Gia cong thd mdt ngoai.
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- Gia cOng tinh mat ngoai.

Trong nhitng trudng hgp can thiét con thém cdc nguyén cong nhu khoan 15, phay
ranh then, then hoa trén truc rdang hodc ren v.v...

Khi sdn lugng nhd banh ring thudng dudc gia cong trén may tién. LO clia cdc bianh
ring doi héi phdi c6 do chinh x4c cao nén cin phai doa.

Trong sdn xuat hang loat 16n, hang khdi, ngudi ta thudng dung phuong phdp chudt
dé gia cong 16 (k& ca 16 c6 rinh then hoic then hoa). Trong trudng hgp nay, trude khi
chudt thudng khoan hoic khoét 16 trén may khoan ditng. Cdc nguyén cong khic chi dugc
gia cong sau khi chudt 18, bdi vi khi chudt 16 ¢6 thé dat dugc dd chinh xdc dudng kinh 16
khd cao, nhung d6 chinh xdc vé vi tri tuong quan ctia tim 16 d6i véi mit khdc lai thip.

Trong sin xuAt don chi€c va hang loat nhd, cdc nguyén cong dugc thyc hién trén cdc
mdy tién va cdc mdy rovonve. Con trong sdn xudt hang loat I6n va hang khdi, cdc nguyén
cong d6 dudc thuc hién trén mdy tién ban ty dong hoic trén day chuyén ty dong.

Céac bdnh rdng c6 dudng kinh I6n hon 500 mm thudng dugc gia cOng trén cdc mdiy
tién ding.

3.5.5 Céac phuong phdp gia cong ring cua
banh rang.

1. Gia cong rdng cua bdnh rdng tru:

Béanh ring cidn c6 dd bén va tudi tho cao dé
trong qud trinh 1am viéc khong gdy dn va c6 hiéu suit
tot. Piéu d6 doi héi su chd y dich dang vao phuong
phép gia cong ring ctia cdc banh ring.

Chiing ta c6 thé phin chia thanh phuong phdp gia
cong banh ring tif mot sd quan di€m I6n.

V& nguyén ly tao ring c6 thé phan chia thanh hai

huong phap gia cong rang.
P gphape 8 8 Hinh 3-88. Cdc vi tri cia ludi

Phuong phdp dinh hinh (hay phidn d0). Bing  cittrén banh ring gia cong bing
phuong phdp nay ching ta cit tirng rinh ring, sau do6 phudng phap bao hinh.
phan d6 mot géc 360%z cho dé&n rinh ring cudi ciing
bang dung cu cdt c6 ludi dang ranh ring (hinh 3 -89).

Phuong phdp bao hinh (hay phuong phdp lin). V61 phuong phdp nay dung cu dugc
lin tuong d6i trén vanh cla banh ring gia cong va khi d6 cdc ludi cit ciia dung cu dan
dan chi€m cdc vi tri trén bdnh ring ma dudng bao clia ching 13 profin than khai cia banh
rdng gia cong (hinh 3 - 83).

Theo phudng phdp gia cong, c6 thé thuc hién gia cong ring bing phay, xoc, mai va
bing cdc phuong phdp gia cong tinh khéc.
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A. Cdc phuong phdp cdt rang theo nguyén Iy
dinh hinh

®

a. Phuong phdp phay dinh hinh:

Phay ring bing phuong phdp dinh hinh dudc
ti€n hanh bing dao phay dinh hinh ma profin clia né
phu hdp v6i profin ciia ranh ring. Dao phay la dao
phay dia mo6dun (hinh 3-89a) hodc dao phay ngén s ee—
mo&dun (hinh 3 -89b).

/
N

Hinh 3-90. Phay bdnh ring try
ring hinh chit V bing dao phay
ngon.

Sau khi phay xong mdt ranh rdng vat dugc quay
di mot budc véi géc o = 360z (z 1a s0 ring clia bdnh
ring gia cong) va ranh ring ti€p theo lai
dudc phay.

Phuong phdp nay dudc st dung nhiéu
khi dung mdy phay van ning c6 trang bi
dung cu chia dd. Khi gia cong vat dugc ga
vao u phan do dit trén ban mdy va dudc (—
diéu chinh & dd cao sao cho rdnh ring cé ) /

chiéu siau theo yéu ciu. 27 ‘/ Q‘/\ N\

Khi phay banh ring tru ring thing dao <\'P, \ ' /
va VAt ¢6 ¢6 vi tri tuong ddi nhu trén hinh 3 - ' Z' °© ;I °
89a va hinh 3 - 89b. D€ cit hét chidu day o
ciia banh ring, ban may mang u phidn d6 a) b)
cung vdi chi ti€t phai thuc hién chay dao
doc cta bdnh ring. Hinh 3-89. Gia cOng bdnh ring tru bing
dao phay md dun.
a)Bing dao phay dia mo6 dun.
b) Bing dao phay ngén mo dun.

Khi phay bdnh ring tru ring xoin,
banh ring dudc diéu chinh bing cdch quay
ban mdy di mot géc phu hogp véi goéc
nghiéng cla ring. P& tao dudc ring xodn
cAn thyc hién ddng bo chay dao clia ban va chuyén dong quay clia dau chia do.

Véi phuong phdp nay con cé thé sdn xuat dudce banh ring tru ring hinh chit V (hinh
3-90).

Bédnh ring tru ring chit V dugc phay bing dao phay ngén trén mdy phay van ning
tuong ty nhu banh ring tru ring nghiéng nhung phdi lam hai 1an, hoic ciing c6 thé gia
cong trén may ban tv dong chuyén dung.

Phuong phédp gia cong dinh hinh nay dudc dung trong cdc nha mdy nhd hodc nha
mdy sita chita, § d6 sd lugng banh ring cAn phay khong nhiéu va ring clia chiing khong
cAn chinh xdc cao. Phuong phdp nay dugc dung khi sdn xui't banh ring c¢6 dudng kinh va
moddun 16n ma phuong phap khdc khong thuc hién dugc.
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Tuy nhién phuong phép dinh hinh dat dugc do chinh xdc thap va c6 khé khiin trong
viéc diéu chinh chinh xdc vi tri tuong ddi gifta dao va vat. VSi phuong phdp nay ring cia
dao phai c¢6 dang rinh ring clia banh ring. Thé nhung dang rinh ring cia mdt banh ring
thay d6i theo modun va s6 ring. V& mit 1y thuyét dé c6 dang ring chinh x4c tng véi mot
mddun va mot sd ring can cé dung cu cit riéng, nhu vay s dao phdi ché tao rat nhiéu.
P& ddm bdo tinh kinh t& dao phay dinh hinh phai sdn xuit theo mdt bo 8; 15 hoic 26 con
vdi cing modun va géc ian khép. Mdi dao diing d€ sdn xuidt mot banh ring trong pham vi
s0 ring nhat dinh. vi du trong mdt bd dao c6 8 dao (bdng 3-3):

BANG 3-3

Dao
phay s&

Cho 12-13 | 14-16 |[17-20 |21-25 |26-34 35-54 |55-134 | 134
tong sé
rang

Vi vy, banh ring dugc sdn xuit bing phuong phdp phay dinh hinh chi dat cip chinh
xdc 7+8 va dugc dung cho bo truyén dong cé tdc do thap, khong 16n hon 5 m/s.

CAAA
g g

Hinh 3-91. Cit ring tho bing dao phay dia.

Tuy nhién trong sdn xudt hang loat 16n va hang khdi, doi véi nhitng banh ring cé
modun 16n, phuong phdp nay ding d€ gia cong pha(gidm bdt lugng du cho gia cdng tinh).
Trong trudng hgp nay khong can ché€ tao médun c6 bién dang thin khai ma chi can ché
tao dao c6 dang cung tron. Cé thé cit theo so dd nhu hinh 3-91.
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Thdi gian co ban khi phay banh ring tru ring thing bing dao phay dia modun trén
mdy phay c6 co cau chia do tw dong dudc xdc dinh theo cong thic sau :

To=(lo+l+ Iz{i+ijz—'i+z-'2'i (phiit)
1 S2/m m
G day 1, - chiéu dai cda ring (mm),
1; - chiéu dai doan dn dao (mm),
1, - chiéu dai doan thodt dao (mm),
S| - lugng chay dao phiit cia hanh trinh cit (mm),

S, - doan dai dich chuyén cida chi ti€t tinh theo phiit cia hanh trinh chay
nhanh (mm),

z — s0 ring clia chi tiét,

i-s0lan cit,

m - mOdun banh rdng,

T - thdi gian quay phdn d§ mot rang.

Chiéu dai doan dao 1; dugc tinh theo cong thifc :

li=\t(D-t)+(@-2) (mm).
O day t - chiéu sdu rdnh ring (mm),
D - dudng kinh dao phay (mm).
Lugng chay dao phat S; dugc x4c¢ dinh nhu sau :
Si=S,.z.n
6] day S, - lugng chay dao rdng (mm),
n - s6 vong quay clia dao trong mot phiit.

Cit ring theo phuong phdp dinh hinh con c6 thé diing phuong phidp xoc, nhung ning
sudt thdp nén it dung.

b) Phuong phdp chudt dinh hinh:

Chudt dinh hinh 12 phuong phdp cho ning suit va dd chinh x4c cao. Phuong phdp nay
dudc stt dung trong sdn xuét hang loat 16n va hang khdi. Theo phuong phdp dao chudt nay
c6 profin gidng profin cla rinh ring. Hinh 3-92 1a sd dd gia cdng bing phuong phip
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chudt, c6 thé chudt mot rinh hoic nhiéu rinh cing mot lic. Sau mdi hanh trinh cia dao
mdt hoic mot s§ ranh ring dudc gia cong, banh ring dudc quay di mot géc nhd co ciu
phéin do.

Phuong phdp chudt toan bd cdc rinh cing mot ldc rat it duge dung vi két ciu cla
dao rit phic tap, kha ning thoat phoi kém, lvc cit 16n.

Dung cu la mdt bd dao dinh hinh véi
tirng ndc dugc 1ip vao dau chudt, lugng
ning ctia mdi mot ludi cit phu thudc vao
chiéu day 16p phoi dugc cit S, , loai vat liéu l Tm At
banh ring va toc do cit V. Luong ning ndy .
dudc chon nhu ddi v6i dao chudt thong
thudng. Lép vat liéu phai cit di dugc phan

chia theo tdng s6 16n cdc 1udi cit cia dung ;%
cu, do viy ma tudi tho va tudi bén cia dao
16n. Song chi phi cho dung cu 1a rdt 16n, nén
chu6t chi ding cho sdn xuit 16n, cho nhitng

banh ring c6 moddun 16n va cho banh rang
khong gia cong nhi€t va khong mai.

N

Hinh 3-92. Chudt ring bdnh ring.

B. Cdc phuong phdp cdt rang theo nguyén ly bao hinh

Cé4c phuong phdp nay dudc ti€n hanh theo nguyén 1y dn khép cla hai bdnh ring
hoic bdnh ring va thanh ring, trong d6 mdt 12 dung cu cit con mot 1a chi ti€t gia cong.

C6 nhiéu phuong phdp cit ring theo nguyén Iy bao hinh.
a. Phay ldn rdng:

Phay lin biing phuong phdp lin bao hinh 1 phuong phap sin xuit ring phd bi€n
nhat, cho ning suit cao va do chinh xdc tot, dung cu 1a dao phay lin (hinh 3-93), né c6
dang truc vit thin khai ma profin ciia né & mit phdap tuyén N-N 1a thanh ring cd ban.

Véi loai dao phay nay c6 thé gia cong dugc
rdng clia banh ring va ring ctia banh vit.

Phay ring bing phuong phdp phay lin 'l""th"l"””’"’""’""

dudc ti€n hanh trén mdy chuyén dung, trén dé k | L
dao v6i banh ring gia cong thyc hi€n sy dn khdép
clia bo truyén truc vit. Sy dn dao cia dao phay K_/—\_/—\_/—\_/—\_/—\_}
lin 13 lién tuc, tt cd cdc ring cla banh ring
dlfQC gla C@l’lg dél’lg th(\)'i, nén I’Ilfly khéng Cﬁl’l Hinh 3-93. Dao phay ldn truc vit.
thi€t bi d6i chiéu phic tap, ciing khong cin thiét
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bi chia dd do d6 tat cd thdi gian phuc vu ¢6 lién quan d€n cong viéc dé bi loai trir.

Su dn khép ctia dao phay lan va banh ring gia cong phdi ddm bdo cho budc ring cia
cip 4n khép & mit phing phdp tuyén t, = m . m ; géc dn khdp clia ci cip trong mit phing
phép tuyén a = 20° ; ty 1& t6c do géc biing ty 1& s6 vong quay cia cd cip va ngudc véi ty
1& s6 ring clia chiing, nghia I3 :

o, N 1,
Odiy: g, ng, zq - tdc d goc, sd vong quay, s6 ring (s6 diu mdi) cla dao.

®c, N, Z. - tdc dd gbéc, s6 vong quay, sO ring cla banh ring.

* Phay ldn rdng thdng

Khi gia cong, chuyén dong bao hinh dugc dua trén nguyén 1y in khép giita dao va
phdi, d6 12 cdc chuyén dong quay ctia dao va phoi, ddng thdi dao phay lin con c6 chuyén
dong tinh ti€n doc truc clia phdi nhim cit hét chiéu

N 2 7 = p2 . < N 7 e h
day cua banh rang. Trudc khi cat, dao con ¢é chuyén \D —
ddng huéng kinh sao cho vong lin clia dao ti€p xic ‘ i .

)&
[

vdi vong lin clia phoi, diéu nay ciing nhim dat dudc
chiéu siu clia rinh ring. SJ db cit thé hién trén hinh
3-94.

—

Khi phoi quay 1 vong, dao phay phéi quay %
z

vong (z : sO ring clia banh ring can cdt; k : s6 dAu 300 3.94. Sodd phay lin rang.
moi cla dao).

Khi phay bdnh ring thing truc cda dao phay
phéi dit nghiéng so vdi truc cia vat gia cong modt géc ding bing géc ning clia dudng
xodn vit trén truc chia cia dao. Dao phay duoc gd theo hudng nghiéng phéi hay trdi tiy
theo huéng nghiéng clia ring dao (hinh 3-95).M®6i lién hé giita vong quay clia dao phay
lin va banh ring gia cong dudc thuc hién nhd cdc bdnh ring thay thé clia may.

Lugng chay dao cia dao phay lian theo phuong doc truc ctia phdi sau mot vong quay
clia phoi phu thudc vao tdc do cit clia dao phay lin.

Néu banh ring c6 médun nhd thi phay biing mot 1an cit, banh ring c6 modun I16n thi
phdi phay biing mot so 1an cit.

Cho d&n nay phan 16n cdc mdy phay lin ring déu lam viéc biing phuong phdp phay
nghich (hinh 3-96a) vi cdt ém, it gy va dap; it lam giy va vd dao. Nhitng mdy phay lin
mdi dudc cai bi€n cho phuong phdp phay thuin (hinh 3-96b), & mdy phay nay dao c6 vi tri
diu tién 12 & dudi vat va chay dao tir dusi 1én. VSi phuong phdp nay cho phép niang cao
toc dd cdt1én 20 +40% va lugng chay dao 1én 80%.
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| ﬁxﬁ T ' =

T had a\y Y
D

AU
AN

——

al b) _ I

N a
Hinh 3-95. So @6 bd tri dao khi phay )

lin thang. .
a)G4d dao nghiéng huéng phai; Hinh 3-96. So d6 cat khi phay ldn ring.
b)G4 dao nghiéng huéng trai. a) Phay nghich ; b) Phay thuén

C4c dao phay c6 dudng kinh 16n hon, bdo ddm hiéu qua cit 16n hon, chat lugng bé
mit ring tot hon va c¢6 do chinh xdc cao hon.

Khi cit c6 thé ti€n dao theo huéng truc (hinh 3-97a) hoic ban dau ti€n dao theo kinh
sau d6 mdi ti€n dao theo hudng truc banh ring (hinh 3-97b).

Theo céch thi hai c¢6 thé rit gdn hanh trinh cit mot doan bing /(hinh 3-97b) chinh
12 doan #n tdi hay chuin bi cit ciia dao.

s

lS
nC

9 s

a) b)

Hinh 3-97. Cé4c phuong phdp ti€n dao.
a) Ti€n dao huéng truc; b)Ti€n dao hudng kinh va huéng truc

* Phay ldn rdang nghiéng

Bédnh ring nghiéng dugc phay bing phudng phédp phay lin tudng tv nhu bdnh ring
vdi ring thing. Nhung d€ ddm bdo cho doan xodn vit cia dao & viing cit tring vdi phuong
ring chi ti€t can gia cong, phdi g truc dao 1am v6i mit ddu chi ti€t mot géc sao cho thda
man :

® =% vq

Trong d6: B, - géc nghiéng trén vong chia clia ring bdnh ring gia cong.
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Ya — g6c ning § vong chia cla dao.

Trong cong thitc nay diu (-) dudc ding khi dao va chi ti€t ciing chiéu nghiéng. Dau
(+) diing khi dao va chi ti€t ngugc chiéu nghiéng (hinh 3-98).

Ciing c6 thé vé so dd gi dao phay lin lic phay ring nghiéng khi dao va chi tiét
ngudgc chiéu nghiéng tuong ty nhu hinh vé 3-98.

Vi huéng chay dao S4 song
song vdi truc cua banh ring nén
khi phay bdnh rang nghi€ng phoi
phdi c6 chuyén dong quay bd
sung d€ huéng cda ring dao lin
trung v6i hudng rdng gia cOng.
Chuyén dong nay dudc thuc
hién nhd bo truyén din vi sai da
dugc thiét k& trong xich truyén
d6ng ciia mdy.

Néu nhu dao phay lin
chay dao thing ditng dudc mot
doan [ bing budc xodn cla ring
nghiéng (hinh 3-99) thi chuyén
d6ng quay cia ban mdy mang
vat phdi nhanh thém ( hoic
chAm di néu nhv dao phay cé

ﬂo"Yd

MA

0

Ne

a)

A o

“W

b)

Hinh 3-98. So dd g4 dao phay lin khi phay ring nghiéng.
a)Bdnh ring nghiéng trdi, dao xodn trdi.
b)Bénh ring nghiéng phéi, dao xodn phai.

dudng xodn vit ngugc véi hudng ring banh ring) vira ding mot vong va biing tong sd ring
z. N&u nhu chuyén dong ctia ban duge nhanh thém (hoic cham di) chi bing mdt budc ring
thi dao phay phdi dich di mdt quang dudng S'

s==
z

C

Dao phay dudc dich chuyén sau mot vong quay cta
ban mot quang dudng S¢, trong khi d6 su quay cua ban
dugc nhanh thém (hodc chdm di) mot gid tri Az cia banh

rang :

Va nhu vy bdnh chia phdi dugc diéu chinh thanh :

72'=7.+ Az

B+i,
/

Hinh 3-99. B3 sung chuyén dong
quay cta ban khi phay ring
nghiéng.
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Pé€ x4c dinh dugc chiéu dai budc xodn L cla ring banh ring. Budc xodn clia banh
rang nghiéng dudc tinh :

L == D, cotgf,
o) day : D, - dudng kinh vong chia ctia banh ring
Bo - gbc nghiéng clia ring & vong chia.

Thay gid tri L vao cong thic trén ta nhan dudgc :
Ay o Z,.5;
n.D,.cotgp,

. Z,.5;
: Z ., l' =7 r——
Khi d6 : c ﬁ-Do-COtg,BO

Do d6 khi phay bdnh ring nghiéng phdi ddm bdo ty sd truyén gifta dao va chi
tiétla :

: S
=2 _Zog, i 195,

Zy I z.D,

)

Trong d6 : S;- lugng ti€n dao chiéu truc (mm/vong quay cia chi tiét).

Cong thic trén 14y ddu (+) khi cit thuan né€u chi ti€t va dao ¢ ciing chiéu xoidn ; 14y
d4u (-) khi khdc chiéu xodn, khi cit nghich thi ngugc lai. Cong thifc nay vin cé gid tri khi
cit ring thing lic d6 B, = 0.

* Ché do cdt khi phay ldin rang:

Khi phay lin ring, cd ring thing va ring nghiéng phdi chon ch& d6 cit thich hop dé
ddm bdo yéu cAu cia sdn pham.

- T6&c dd cit khi ldn ring phu thudc vao nhiéu y&u t& nhu mddun, vat liéu gia cong,
ch& do nhiét luyén, vat liéu va tudi tho cda dao, dd chinh xéc yéu cau cda chi ti€t, do
cing vitng ctia hé thdng cong nghé, chat lugng va phuong phdp lam lanh. Vi dao lin
bing thép gi6 dung trén mdy phay lin thong thudng d€ cit thép thi tdc dd cit v chon trong
khodng 15+ 30 m/phiit. Véi dao biing hdp kim citng cho phép ting téc do cit 1én 60 + 70
m/phut hodc cao hon.

- Luong chay dao : lugng chay dao doc truc banh ring c6 4nh hudng d€n d6 nhap
nhd bé mit, bi€u hién trén hinh 3-100.

- Quan hé giita chiéu cao nhap nhd R, va lugng ti€n dao doc truc St xdc dinh theo
cong thuc :
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S 2
R,=Ry- Rj—(—f]

2

O day : Rq - bdn kinh dao lin.

St - lugng ti€n dao doc sau mdi vong quay chi tiét.

Theo kinh nghiém thi R, khong nén vugt qua 20% gia tri dung sai 9, tic la :

R, <026

T d6 c6 thé rit ra gia tri lugng chay dao S 16n nhat cho phép :

St=2..|R,.D, - R?

2 ., g 2, A A z
O day R? c6 gid tri rat nhé c6 thé bd qua, nén c6 :

S;=2 [R,.D,

S;=2,0.8.5.D,

Pé diéu chinh mdy thuin tién ngudi ta thudng ding lugng chay dao doc theo chiéu

truc trong mdt phit Sgy. Lugng chay dao nay dugc tinh :

Sta = nc.S¢ (vOng/phut)

n,.z 2
Nhung n.= —4~% (vong/phiit) - v6i ring thing.
z

(vong/phut)

1000.v
Viy Sw= %s [0.85.D, (mm/phit)

7D, 1z,

147y,
Sy = SOLATNZy |5 bty
Z, D,

Tu cong thic trén thiy Z. va & da dugc xdc dinh
theo yéu cau clia banh ring, v dudc xdc dinh chi y&u
theo vt liéu gia cong. P€ ting Sy chi con cich ting
Z4hodc gidm Dy.

A

D
/

Hinh 3-100. So dd tinh chiéu cao
nh4p nhd R, do vét cit d€ lai.

- TN
T
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Nhung néu gidm Dy hoidc ting Zg ma van giit Dy, thi géc ning clia dao s& ting, chat
lugng gia cong sé& gidm. N&u ting Zy dong thdi ting Dy d€ géc nang khong ddi thi Sig sé&
ting nhanh khi ting Z4 va gidm cham khi ting Dy, ning sudt gia cong s€ ting. Phuong 4n
nay thudng dugc d4p dung: Khi gia cong thd c6 thé nén ding dao c6 2 hoic 3 ddu m&i va
Dy 16n, khi gia cdng tinh chi dugc diing dao c6 mdt dau mai.

Lugng du cho gia cdng thudng dugc tinh todn ngay tir khi thi€t k& ché€ tao dao phay
lin. Vi vay trong thuc t&€ ton tai dao phay lidn tho, ban tinh va tinh. Mdi loai dao chi cit dat
dé&n kich thudc nhat dinh clia profin ring. Dao phay lin thd va bdn tinh dugc st dung khi
sdn xudt banh ring c6 do chinh xdc cao, sau khi phay lin con gia cong tinh bing xoc, phay
hay mai, loai dao phay ldn tho nay c6 profin cd sé 1a dudng thing, ring ciia chiing c6
chiéu day trén dudng do budc ring nhé hon mot gi tri AS va cé chiéu cao ring cao hon
mot gid tri Ah so v4irdng ban tinh (hinh 3-101).

t/2
Gi4 tri lugng du thudng dugc 14y nhu sau : ASh

Lugng du gia cong thd ASh = 0,4/m }’/ J{?\\

S |\
Lugng du cho mi ring ASb = 0,2/m \ \\\

\
bd cao chiéu cao rdng Ah =0,1 \/E ASb ‘
Véim< 1,75
Hinh 3-101. Pro6fin dao phay

Ah=02+m véim=>2-24 lin thd va bén tinh.

Thdi gian may can thiét cho viéc gia cong :

+ Khi ti€n dao theo truc thdi gian may dugc tinh theo cong thifc :

T :Si.K (phit)

’ fd
Trong d6 : H- chiéu dai hanh trinh chay dao,
Sta - lugng chay dao chiéu truc trong mdt phiit,
K - 58 1an chay dao.

+ N&u nhu ban dau ti€n dao huéng kinh sau d6 mdi ti€n dao huéng truc thi :

Trong d6 : Sg - lugng ti€n dao hudng kinh (mm/phiit),
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L - chiéu siu can cit.

D& rit gdn thdi gian mdy, ning cao ning suat, nhiéu dao dic biét da dugc ché tao.
Vi du nhu dao Xiddrencd véi géc profin 10° c6 thé cit véi luong chay dao gap d6i dao
binh thudng ma dd nhin béng bé mit ring vin ddm bio, dao Philatop c6 dang
Hypecboloid mot ting c6 thé cit v6i lugng ti€n dao S¢ = 10 mm/vong chi tiét ... ngoai ra
cdn c6 loai dao vira phay vira chudt va ciing c6 loai dao d€ phay banh ring trong.

Mot bién phap thong thudng dugc thuc hién d€ ning cao ning sudt 13 g4 nhiéu chi
ti€t d€ gia cong ciing mot ldc. Tuy nhién, gd nhiéu chi ti€t cing mot ldc sé 1am cho sai s&
gia cong ting lén.

Khi g4 phdi banh ring lén truc g4 (chudn 12 18 va mit diu), chi tiét s& bi quay di
mot géc o.

@ = arctg

AiyJq +AjJq -1
DD

Trong d6 : g- s6 banh ring dugc gia cong cing mot lic,
Ai, Aj - 46 ddo mit diu cla chi ti€t va clia mié€ng dém,
Dp - dudng kinh ngoai ctiia banh rang.

Géc ¢ s& gay ra sai sO truyén dong "Fir" (sai 1éch khodng cdch tAm khi chi ti€t quay
mot vong) :

. . 2 I i
Fir = (A'\/azéj Ja-1) +[1 - (A + AjJg—1)|sinarctg AI\/EJFDAJ V9714,
o P

O day : dy - dudng kinh 15 banh ring,
d, - dudng kinh truc g4,
1 - chiéu dai banh ring.

T cong thifc trén chi can thay ddi gia tri q =2, 3, 4, 5 ... vdo va xdc dinh khi nao Fir
khong vugdt qui dung sai cho phép thi né 1a gid tri c6 khodng cach q t&i uu. Ciing c6 thé
1am bai todn ngudc lai : khi bi€t dugc gid tri q, theo cdng thifc trén xdc dinh dugc sai 1éch
Fir.

Nhin chung phuong phdp lin ring c6 nhiéu wu diém 16n nhu : tinh van ning cao,
ning sui't cao hon phuong phdp khic nhu xoc ring (sé dudc trinh bay & phin sau nhit 1a
khi gia cong banh ring md dun 16n). Tuy nhién phuong phip nay ciing c6 mdt sd nhugc
di€m 1a : dao phiic tap, khé ch& tao va doi hdi khodng thodt dao 16n.

b. Xoc rdng:

Xoc ring bao hinh c6 thé thuc hién bing dao dang banh ring (hinh chiu) hay dao dang
thanh rdang (hinh lugc) trén mdy xoc bao hinh.
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* Xoc rang bdang dao dang bdnh rdng: |

%

N | N
' -‘-——_'.4(//2,‘

Véi phuong phap nay cé thé tao banh ring
thing, banh ring nghiéng, banh nhiéu bic ma
khodng cdch giita cdc bic nhd va dic biét d€ sdn
xuit banh ring in khép trong. V& ban chat, dung
cu 12 mot banh ring ma mit dau dugc tao thanh
mat trudc con cdc mat bén tao thanh cdc mat sau
cda ludi cit. Trong qud trinh gia cdng, dung cu
chuyén dong cit theo huéng doc truc clia banh
ring v va cling v6i vat c6 chuyén dong quay cudng
btrc (hinh 3-102).

Khodng cdch truc clia dung cu va chi tiét gia
cong bing ding khodng cdch tAm clia cip banh
ring tuong ty in khép khong c6 khe hd. Toc do
vong clia dao va chi ti€t phai tudn theo ty so :

Hinh 3-102. Xoc ring bing dao xoc

2 z N . e A N
O day : n., ng - sO vong quay cua chi ti€t va dao xoc,
A~ 2 o oA N
Z¢, Zq - SO rdng cua chi ti€t va dao.

Xoc ring bing dao xoc dang banh ring la dya trén nguyén tic chuyén dong tuong
hd giita dao va vat. Dao xoc va vat gia cong dugc quay cudng bitc xung quanh truc clia
ching theo hudng ngugc nhau (khi gia cong banh ring dn khép ngoai) va cung hudng (khi
gia cong banh ring in khép trong). Dao thuc hién chuyén dong di lai v 13 chuyén dong
thing (khi gia cong banh ring thing), 12 chuyén dong xodn (khi gia cong banh ring
nghiéng). Khi hanh trinh clia dao theo huéng xuéng duéi 1a thyc hién tdch phoi va khi
chuyén dong trd lai 12 hanh trinh chay khong. Liic nay vat gia cong dudc dich ra S; khdi
st an khép - goi 12 nhudng dao dé tranh phd hly dao va tranh cha xdt mit di gia cong véi
dao 1am cho chat lugng gia cong bé mit bi xau di. Cong viéc nay dugc thuc hién bdi cam
E trén sd @6 may xoc ring hinh 3 -103.Khi gia cong khong thé ngay mot lic cit hét chiéu
sdu ranh ring banh ring dugc, ma phai tir tr ti€n dao hudng kinh. Khi ti€n dao chi ti€t
quay mdt cung tudng ng véi thdi gian tién dao, r6i sau d6 lai quay thém it ra 12 mot vong
nita d€ dao cit hét chiéu cao ring clia cd vong ring, viéc d6 dugc thuc hién nhd cam trén
mdéy (cam G trén hinh 3-103).

Ty theo mddun (m) clia banh ring gia cong ma c6 k&t cAu cam 1 14an, 2 1an hoic 3
1an ti€n dao. P&i v6i badnh ring ¢c6 m = 1 - 2 ding cam mdt I1an ti€n dao, con nhitng banh
ring ¢6 m = 2,25 cit biing cam 2 14n ti€n dao va né€u m = 4 phai ding cam 3 14n ti€n dao.
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Hinh 3-103. So dd dong mdy xoc ring bing dao xoc banh ring.

Khi xoc ring phdi chon tdc do cit hop ly. Tdc dd cit chiu Anh hudng ctia nhidu yéu
t6 nhu vat liéu gia cong, yéu ciu k¥ thuat, diéu kién cit. C6 thé tinh t6c dd cit theo s6
hanh trinh kép clia dau xoc trong mot phiit. Cdc mady xoc ring thong thudng c6 sd hanh
trinh kép trong mdt phat tir 400 + 1000.

Xoc ring 1a mot phuong phap cit ring c6 thé dat duge dd chinh xic tudng ddi tot
vi dao dé ché tao chinh xdc. Trong nhiéu trudng hdp né 1a phuong phap duy nhat cé thé
gia cong dudc san phdm, vi du nhu gia cdng ring bac ma khodng cich cic bac nhd, banh
ring chif nhan, banh ring trong. Trong trudng hop cit banh ring trong ,chi cé thé cit dudc
khi :
% 52 khi géc dp luc a, = 20°

zd
z D
—~ >3 khi géc dp lyc «, =15°
Zd
Né&u khong thdéa min di€u kién nay s& x4y ra cit lem dinh ring.

Thong thudng diing phuong phap xoc ring d€ gia cong banh ring thing. Tuy nhién
cling c¢6 thé xoc dugc banh ring nghiéng khi dao c6 ring nghiéng cling v6i bac din
nghiéng tuong tng (hinh 3-104).

Xoc ring c6 nhude di€m 12 ning xuit khong cao, khi cit ring nghiéng dao khé ché
tao va doi hdi dao ciing nhu bac dn chuyén dung.
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Thdi gian ¢d ban khi xoc ring dugc tinh :

T - h +7r.m.z
S;n S,n

\

O day: h - chiéu cao ring (mm),
m - mOodun banh ring (mm), 2 @
z - 0 ring banh ring gia cong,
S; - lugng chay dao hudéng kinh,
mm/hanh trinh kép,
n - s6 hanh trinh kép trong mot
phut,
Sy - lugng chay dao vong ctia dao
xoc, mm/hanh trinh kép. 2

D€ gidm thdi gian gia cong va ting ning e
sudt sau khi xoc ring c6 thé st dung cdc phuong C:I

|

1
phdp sau day :
- Dung hai dao xoc lap trén cung mot truc

g4 dao d€ gia cong thd va tinh ciing mdt lic (hinh
3-105a). 0 day dao phia duéi cdt tho va dao phia
trén cdt tinh.

Hinh 3-104. So db khi xoc ring banh
ring nghiéng.
1 — Bacdan;

- Ne€u bédnh ring gia cong c6 hai bac khac 2~ Bénh ring ;

n}iau thi dung hai dao xoc ldp trén cing mot dao 3 — Rinh din nghiéng.
dé gia cong hai bac cung mot ldc (hinh 3-105b).

- Pé ning cao ning sudt khi xoc ring c6 thé diing bién phép rit bé thdi gian ti€n
dao huéng kinh bing cdch diing dao xoc chuyén diing gia cong nhi€u banh ring cling mot
lic (hinh 3-105¢). Trén dao xoc ¢6 mdt cung tron khdng ring. SO ring clia dao dugc chia
1am hai nhém : cdt thd va cit tinh. Ban dau phoi dudc g4 dit vao chd ring clia dao vé6i
khodng cdch tAm gidng nhu khi da gia cong xong. Phuong phdp nay chi dung trong sdn
xuit 16n va phdi c6 diéu kiénZg > Z. .

- Dung mdy xoc chuyén ding c¢6 phin lip rdp dao phay lin ring (hinh 3-105d).
Nhu vay trén mdy niy c¢6 thé vira xoc vira phay lin ring cling mot lic.

- Dung dao gdm nhiéu lui dao xoc theo phuong phdp dinh hinh (3-105¢). O day
mdi 1udi dao cit mot rinh ring, ciac ludi dao thyc hién chuyén dong in dao d€ cit hét
chiéu sdu ring, con chi ti€t thyc hién chuyén dong lén xudng.
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Hinh 3-105. C4c phuong phdp ning cao ning xuat
khi xoc rang.
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* Xoc rang bdng dao dang rdng lugc :

Mot trong nhitng phudng phédp chinh xdc clia gia cong ring banh ring phing, ring
nghiéng, ring chit V 12 phuong phdp xoc bing dao ring lugc trén mdy xoc bao hinh gitta
dung cu va vat dua trén nguyén tic dn khép cla thanh ring va banh ring gia cong. Dung
cu c6 dang thanh ring v6i profin hinh thang thuc hién chuyén dong cit trong huéng vudng
géc v6i mit diu clia banh ring gia cong (hinh 3-106)

—

w

Chuyén ddng bao hinh
dudc thuc hién bdi banh ring gia &
cong ga trén ban quay, ddng thdi
dich chuyén tim doc theo
phuong cta dao xoc hinh lugc.
Vi chiéu dai dao xoc hinh lugc
thudng chi c6 3- 8 ring nén nd
chi dd cit cing mot lic mot s6
ring cia banh ring va viéc gia
cong chi dugc ti€n hanh trén mot
phan nhd.

Thoat diu ban miy mang
vat gia cdng chay dao ngang tién
din t6i dung cu dat chiéu siu
ranh ring h. Sau d6 gia cong ring bit ddu & vi tri bién tai di€m I, tAim vat § vi tri O;.
Truéc mdi chuyén dong cit ciia dung cu, banh ring gia cong dudc quay xung quanh truc
clia né6 mdt géc nha't dinh va duge xé dich doc theo phuong dao lugce. Gid tri quay va chay
dao phu thudc vao chiéu diy phoi dugc chon. Khi vira gia cong xong mdt phan banh ring,
dao lugc di ra khdi phan dn khép tai di€m II, chuyén dong S dudc dirng tai di€m bién trén
va chuyén dong lin ciing dudc dirng lai. Banh ring di ra khéi su ian khép véi dao lugce tir
vi tri O3 dén vi tri O4 va nhd truc vit bAn mdy mang vat dich dén vi tri Os. Ti€p truc quay
cip banh ring chia do di mot s6 budc xdc dinh va chu trinh 1am viéc dudc 1ip lai cho dén
khi tat cd ring clia banh ring dugc gia cdng.

Hinh 3-106. Xoc ring bing dao ring lugc.

Trong thyc t& tdn tai dao xoc hinh lugc thd, ban tinh va tinh. Dao xoc hinh lugc thd
va bén tinh dugc ch€ tao tuong tv nhu dao gia cong tinh nhung profin clia ching phdi chinh
stra di mot gi4 tri bing lugng du cho gia cong tinh gidng nhu phay lin ring.

C. Vé, vdt ddu rdng:
O nhitng banh ring cin di trugt dé€ thay ddi ty s6 truyén diu ring thudng dudc vé
tron hay vdt nhon, vt canh cho dé ra vao khép (hinh 3-107).

Vét tron (hinh 3-107a) dung khi bdnh rdng vira quay vitra di trugt.
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Vét nhon (hinh 3-107b) dung khi banh
rang khong quay ma di trugt.

Vit canh (hinh 3-107¢) dung khi banh
ring quay toc do thap ma di trudt.

Ciing c6 khi banh ring chi cAn vdt mot
bén (hinh 3-108) véi diéu kién truyén dong
chi mét chiéu.

C6 thé thuc hién nguyén cdng nay
bing diia tay v6i ning suat rat thip va do
chinh x4c khong cao, khong dong déu giira
cidc ring. PE dat dugc ning suit va do
chinh xdc cao viéc vé vit dau ring dugc
thyc hi€én trén mdy chuyén dung vé tron
bing dao phay ngén dinh hinh (hinh 3-
109a).

Trong qué trinh cit dao c6 chuyén
dong quay theo mdt cung tron 180°, cit tir
canh bén nay sang canh bén kia cia mot
ddu ring, con bdnh ring ding yén. Cit
xong mot ring, dao dugc nang l€n, banh
ring thuc hién chuyén dong phan do 1/Z.
Sau khi phan d6 xong dao trd vé vi tri 1am
viéc d€ cit ring ti€p theo. Thdi gian cit
mot ring mat 1+3 gidy. Phuong phdp nay

77

a)

Hinh 3-107. Cé4c dang diu ring.

Hinh 3-108. Dang vét dau ring khi ra
vao khép mot chiéu.

Himh 3-109. So db vé diu ring.
a) Bing dao phay ngén dinh hinh; b) Bing dao phay chuyén dung.
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cit khong lién tuc nén ning suit vin chua cao.

D€ ning cao ning suit, c6 thé cit lién tuc bing dao phay dinh hinh chuyén ding
(hinh 3-109b), khi cit cd dao va chi ti€t déu chuyén dong, giita hai chuyén dong nay cé
xich truyén dong cudng bitc (hinh 3-110). Quy dao tuong ddi clia dao so véi chi tiét 14 mot
dudng Epixicloid. PAu ring gia cdng dudc vt nhon chit khong tron.

Thdi gian gia cong modt mit
diu cda banh ring (vé tron tit cd

cac < rdng) dugc xdc dinh
t
-,
60

6] day : t - tho1 gian gia cOng
mot rang,

7 - thdi gian banh riang
quay dugc mot rang va thdi gian  Hinh 3-110. So db chuyén dong khi vat nhon diu
dao ti€n vao, lui ra, -

z - 50 ring cla banh ring.

D. Cdc phuong phdp gia cong tinh banh rdang tru:

C6 thé chia cdc phuong phap gia cong tinh banh ring ra 1am hai loai :

- Loai thit nhit : gia cong khdng c6 phoi nhu phuong phdp chay ra banh ring.

- Loai thit hai : gia cong c6 cit phoi nhu phuong phdp mai ring,ca ring, nghién
rang, khon rang.

a. Chay ra bdanh rdang:

Phuong phdp chay ra banh rang dudgc thuc hién khi bdnh ring gia cong dn khép véi
mdt hodc ba banh ring miu da t6i citng nén c¢6 d6 citng va chinh x4c cao hon. Trong qué
trinh gia cong nhd cé 4p luc clia banh ring mau tic dung 1én banh ring gia cong ma bé
mit ring ciia né dudc 1a phing va dugc nén, nén sau khi chay ra do ctiing va dd chinh xdc
dugc ning 1én. So dd chay ra banh ring bing ba
mAu thé hién trén hinh 3-111.

Bédnh riing gia cong 1 quay do bianh miu 2 tdc

dong va truyén chuyén dong cho hai binh miu 3. b€
chay ra déu cin phdi quay theo hai chiéu véi s§
vong quay giong nhau tir 3 =+ 25 vong. Ap luc P chon
5 + 10 atm. Thoi gian chay ra 10 + 30 gidy v6i banh
ring c6 m=2 + 3.

Hinh 3-111. So db chay ra banh

Thuong dé€ gia cong binh rang khong can ving try bing 3 banh mAu.

nhiétluyén, khi chay ra c6 thé bdi dau hodc chay ra khd.
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b. Ca rdng:

Ca ring la phuong phdp gia cong tinh banh ring cho nhitng banh rang khong cing
1im nhu céc banh ring khong t6i, hodc sau khi G trudc khi toi.

Bédnh ring tru6c khi ca phdi dudc ché tao chinh xdc hon so véi banh ring dem mai.
Lugng du cho ci 16n nhat 13 0,15mm cho mdt ring. Biing phuong phdp ca ring c6 thé gia
cong dugc banh ring thing, ring nghiéng, ring trong hoic ngoai.

Dung cu d€ ca ring 12 loai banh ring hoic thanh ring da dugc toi ctiing, cho in khép
khong khe hé vdi banh ring gia cong. Trén bé mit ring cia dung cu dugc xé céc rinh dé
tao ra cdc canh sic 1am ludi cit. Hinh 3-112 trinh bay so d6 gia cong va ciu tao cla banh
ca. Qu4 trinh cdt got x4y ra khi bdnh ca trudt va ldn trén mit ring clia banh ring gia cong.
L6p phoi ca di rait mdéng tir 0,001 + 0,005 mm.

=

-

a) b)

Hinh 3-112. S0 dd ca ring (a) ; CAu tao cla ring dao ca (b).
1. B4nhca ; 2. Chi tiét gia cong.

Ca riang d€ sita di nhitng sai s6 vé& hinh dang va nang cao d6 nhin béng bé mit ring,
d6 nham c6 thé dat R, = 0,63 +0,16. C6 thé gia cong cac banh c6 dudng kinh tir 6 + 1200
mm v6i modun t 0,1 + 12 mm.

Dung cu ca ring dang banh ring dudc st dung phd bi€n hon vi né c6 thé ca dugc
nhitng bdnh ring c6 kich thu6c bat ki, cd banh ring trong va bdnh ring ngoai. V6i phuong
phdp nay c6 thé stra dugc sai s6 clia budc ring. So dd ca ring bing banh ci hinh dia dudc
trinh bay trén hinh 3 - 112a va c6 thé thi'y rd hon & trén hinh 3 - 113.

P& tao sy cit got tdt cho banh ca, truc clia dao ca va truc cda vat gia cong phai dit
chéo nhau mot géc @ = 5 + 15°. NhJ vay hién tuong trugt tuong doi khong chi xdy ra theo
bién dang ma theo cid huéng ring. Chinh thanh phin vin tdc trudt theo hudng ring lam
cho cdc 1udi cit tao nén bsi cac ranh thoit phoi cao 1én bé mit ring chi ti€t tich ra mot
16p phoi mdng.
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Khi gia cdng chi ¢c6 dao nhian dudc chuyén dong quay tir dong co, con chi tiét quay
theo dao trén hai miii tim. P& ca dugc ca hai phia clia ring, chuyén dong quay clia banh
ci phdi dugc d6i chiéu thuan nghich. Ngoai ra céc chi tiét con c¢6 chuyén dong chay dao S
dé cit hét chiéu dai rinh ring va sau mdi hanh trinh c¢6 chuyén dong ti€n thing ding dén
banh ca dé 14y chiéu sau cit.

Hinh 3-113. Ca ring bing banh ca hinh dia.

c. Mai rang bdanh rdng :

Mai rang banh rang la phuong phdp gia cong tinh bdnh rang trudc hodc sau nhiét
luyén, c6 kha ning dat do chinh x4c cao tir cAp 4 + 6, dd nhin béng bé mit ring dat tir R,
= 1,25 + 0,32. Phuong phdp mai ring thudng dugc dung d€ gia cong nhitng dung cu d€ cit
ring, nhitng bdnh ring miu, nhitng banh ring trong nhitng may c6 yéu cau ky thuat cao.
M4y mai banh ring cé ciu tao phic tap ning sudt thap, gid thanh ché tao cao, vi vy mai
ring chi dung trong sdn xuit hang khdi va hang loat 16n. Mai ring dugc thuc hién theo hai
nguyén ly : dinh hinh va bao hinh.

* Mai rdang theo
phuong phdp dinh hinh :

Khi mai rdng theo
phuong phap dinh hinh,
profin d4& mai c6 dang
clia rdnh ring can gia
cong. Trong qud trinh

gia cong, d4 mai thuc ) b) d

hién chuyén dong cit

quay tron, ngoai ra da Hinh 3-114. So d6 mai ring bing d4 mai dinh hinh.
con chuyén dong doc a. Mai dinh hinh mot mit bén ca ring.

theo truc ca banh ring b. Mai dinh hinh hai mit bén cta ring bang 1 d4.
dé cdt hét chiéu day c. Mai dinh hinh hai mgt bén cda ring bing 2 da.
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ring. Mai dan tir ring ndy sang ring khdc nhd sy phan do chi ti€t gia cong. Phuong phap
nay ciing tuong tu nhu phay biing dao phay mdédun dinh hinh. Sd db gia cong thé hién trén
hinh 3- 114 c6 thé mai mdi 1dn mot mit bén ring hoic cd hai mit bén ring cling mot lic
bing mot hoic hai da.

V6i phuong phdap mai cd hai mit bén cda ring bing mot d4 mai thi dang profin da phu
thudc vao modun, vao tdng sd ring va géc in khdp.Phuong phdp mai hai mit bén clia ring bing
hai dd cho do chinh xdc cao hon va hiéu qud hon. Hai d4 mai dugc bd tri cdch nhau mot khodng L,
gi4 tri ndy phu thudc vao tdng sd ring. Mi mot dd mai mot mit bén clia ring va nhu th€ dé dang
loai trir dd khong chinh xdc xud't hién khi phay ring.

Khi mai dinh hinh, tit ci nhitng sai s& hinh dang clia d4 tif ban diu ciing nhu bi mai
mon trong qud trinh mai sé& truc ti€p giy ra sai sd cho vat mai. Vi vy, dd4 mai can dudc
stra chinh xédc theo dudng. 0 nhitng mdy mai hién dai c6 trang bi nhitng b6 phan sta da tu
dong theo chu ky mai. Khi mai xong mdt rdng, da lui xa con vat gia cong dugc phan do
sang ring khac, miii kim cuong stta dd theo dudng
(hinh 3 - 115).

Khi mai dinh hinh thudng dung t6c do quay
ctia d4 v = 30 + 35m/s, tdc doc tién cia di v, = 8
+16m/ph. Lugng du mai 1a 0,2 + 0,3mm va chia
lam 3, 4 budc.

Uu di€m ctia phuong phdap mai dinh hinh 12
c6 thé gia cong dudc banh ring ngodi va ring
trong, nhung nhugc diém 13 phdi c6 nhiéu dudng
chép hinh, dia phian do, diéu chinh mdy tuong ddi
phitc tap, dd chinh x4c va ning suit khong cao.

Hinh 3 -115. Sd d6 sita d4 biing 3
miii kim cuong.

Hinh 3 -116. Mai ring bing d4 mai ¢6 profin hinh thang cia mot ring thanh ring.
a. Mai bing mot dd c6 profin hinh thang clia mot ring thanh ring
b. Mai bing hai d4 dia dit nghiéng mot géc sao cho hai miit con cia
hai d4 tao ra profin hinh thang.

* Mai banh rdng theo phuong phdp bao hinh :
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Mai rang theo phuong phdp bao hinh dat dd chinh xdc cao hon va ng dung rong rai
hon so v6i mai dinh hinh. Gia cdng theo phudng phdp nay dua theo nguyén ly dn khép ctia
thanh rdng v6i banh rang ma thanh ring c6 cing mdédun va géc dn khdp v6i banh ring gia
cong. Khi mai theo phuong phdp nay thudng dung ciac loai d4 nhu sau :

* Mai bdnh rdng bing dd c6 profin hinh thang clia mot ring thanh ring. Mit lam
viéc ctia d4 hinh con. P4 mai ti€p xidc v6i banh ring gia cong chi 8 mot di€ém (hinh 3 -
116a).

Theo phuong phdp nay, cling c6 thé mai bing mot d4 c6 profin hinh thang clia mot
thanh ring (hinh 3 - 116a) va ciing c¢6 thé dung hai d4 dia dit nghiéng mot géc sao cho hai
mat con cla hai dé tao ra profin hinh thang mot thanh rang (hinh 3 - 116b).

* Mai ring biing hai d4 mai hinh dia dit mot géc bang géc dn khép sao cho d4 tao ra
v4i mat bén ctia ring mdt thanh ring tudng tugng ma banh ring gia cong dudc lin theo
thanh ring nay. P4 c¢6 mit cdn va vi th€ chi mai dudc bing mép clla mit ddu. Mit lam
viéc clla d4 12 mit phing
nén ti€p xdc gita dd va
mit ring banh ring 1a ti€p
xtic dudng. So dd gia cong

thé hién trén hinh 3 - 117,

* Mai ring bing hai Z -
dd hinh dia v&i truc quay
vudng gbéc vdi truc banh - 3
ring gia cong. So d6 gia Sq
cong thé hién trén hinh (3
- 118). Hinh 3-117. Mai ring biing hai d4 dia nghiéng mot géc biing

Phuong phdp nay goéc an khdp.

nhanh hon ding k€ so vdi
phuong phép trudc.
Mai ring bing phuong
phép bao hinh biing d4 mai
hinh con va hinh dia bing
cdc sd db trinh bay & trén
déu theo nguyén ly sau :
dd mai 1 c6 bé mit lam
viéc nhu 1a ring cta thanh
rang 2 dn khép véi banh
rdng gia cong 3.

Khi gia cong bﬁng Hinh 3-118. Mai ring biang hai d4 dia c6 truc quay vudng
phuong phép bao hinh cin gbc véi truc banh ring gia cong.
c6 cdc chuyén dong sau :
chuyén dong quay clia ¢4 mai véi tdc dd v, ; chuyén dong di lai tinh ti€n clia banh ring
gia cong hay u d4 mai theo huéng vudng géc vdi truc banh ring (chuyén dong 1) phit hgp
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vdi su quay cia banh ring (chuyén dong 2); chuyén dich tuong ddi cia d4 doc theo ring
banh ring (chuyén dong 3) — d6 1a chay dao doc S4; sy quay ciia banh ring di mot budc
sau khi k€t thic gia cong mot ring.

* Mai rdng bang dd mai dang truc vit:

Mai bdnh ring hinh tru thin khai c6 niing suit cao hon c4dc phuong phdp mai khic do
qué trinh gia cong lién tuc va dong thdi trén mot so ring. Phuong phdp nay c6 thé gia
cong banh ring truc va ring nghiéng. P4 mai dugc ché tao theo dang truc vit c6 mot hoic
hai ddu mdi, dudng kinh dd khodng 300 + 400 mm. So dd gia cdng dugc thé hién trén hinh
3 — 119. C4c chuyén dong trong qud trinh gia cong bao gdm :

Chuyén dong quay clia banh ring
gia cong xung quanh tryc ctia né (chuyén
dong III); chuyén dong clia dd xung
quanh truc cia né (chuyén dong I), l
chuyén dong nay tao nén chuyén dong
cit got v6i toc dd 22 — 32mm/s. Céc
chuyén dong 1 va III tao thanh cic
chuyén dong bao hinh nhu phay lin ring.
Ngoai ra con c¢6 chuyén dong ctia dd doc [
theo truc hoic theo huéng cla ring (néu
12 ring nghiéng) dé mai hét chiéu day
cia ring vdi toc do dich chuyén 0,3 — 3
mm/mot vong banh ring.

ST

Chuyé€n dong huéng kinh II v6i tri Hinh 10 — 119. So d6 mai ring bing d4 mai truc vit.
$6 0,01 + 0,08 mm d€ mai hét chiéu sau
clia ring. Gia cong bing phudng phap nay c6 thé dat do chinh x4c cAp 4 + 5, @6 nhidn
béng R, = 1,25+ 0,16.

Thoi gian gia cong rat ngdn, khodng 0,2 + 0,3 phiit cho mot ring. Khi mai banh ring
c6 mddun nhé hon 1 thi ¢6 thé mai mot 1an. VSi banh ring c6 mddun 16n hon thi c6 thé
phai mai biing bdn tinh va mai tinh.

Nhugc diém ciia phudng phap nay la viéc sit dung da mai ldu va phic tap. Khi mai
nhiét thodt ra kém 4dnh hudng d&€n chat lugng mit ring.
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d. Mai nghién bdnh rdng :

Mai nghién banh ring 12 mot phuong phép gia cong tinh sau nhiét luyén dé nang cao
dd nhin béng bé mit ring c6 thé dat R, = 0,63 — 0,32 hiéu chinh dugc nhitng sai s& chung
vé dang ring, buSc va dd dio, nhitng bi€n dang sau khi nhiét luyén, lam sach cic dxyt,
cic v&t 16i 1dm, do dé khi 1am viéc s& gidm bét ti€ng 6n. Tuy nhién mdy nghién khong thé
hiéu chinh dugc sai s6 16n va ning suit gia cong thap.

M4y nghién dugc st dung trong nhitng trudng hdp banh ring c¢6 yéu ciu cao vé do
chinh xdc nhu cdc banh rang trong 6 to.

B4n chat clia phuong phdp nghién ring 13 cho bdnh ring gia cong quay in khép vdi
mdt hoic ba banh ring bing gang d6ng vai trd dung cu nghién, trén bé mit ring cida
chiing c6 bdi bdt nghién c6 hai phuong phdp nghién ring :

- Phuong phdp thit nhdt : truc cua bdnh ring gia cong song song véi truc ciia banh
nghién (hinh 3 — 120 a).

- Phuong phdp thit hai : truc cia banh ring gia cong nghiéng mot géc véi truc cua
banh nghién (hinh 3 — 120b).

D6i véi phuong phdp _[
thd nhat, banh ring gia cong ‘ M
1 12 banh chi dong truyén
chuyén dong cho bdnh
nghién 2.

Pé& c6 thé nghién dugc
ca hai mit bén clia ring can
phdi c6 chuyén dong quay
theo hai chiéu thuin nghich.
Ngoai ra c¢6 chuyén dong
dao doc truc d€ mai hét Hinh 3-120. SO &5 mai nghién bdnh ring.
chiéu day ring.

6] phuong phdp thu hai bdnh ring gia cdng 1 dn khép vé6i ba banh nghién, trong dé
c6 hai banh s6 2 c6 ring nghiéng con banh s 3 c6 ring thing. Vi vy, truc clia banh 3
song song vSi banh ring gia cong, con truc clia hai bdnh s6 2 nghiéng so v6i banh ring gia
cong mdt géc va géc nay cé c6 thé diéu chinh duge. hai banh din cé s6 vong quay n = 150
=300 vg/ph, banh ring gia cong cé chuyén ddng tinh ti€n doc theo truc tir 40 — 200 hanh
trinh kép trong mét phit.

Gia cong theo phuong phdp thit hai c¢6 ning sudt va dd chinh xdc cao hon phuong
phdp thit nhat, vi trong qu4 trinh dn khép khi nghién, banh ring gia cong ti€p xic véi banh
nghién theo vét 3 (hinh 3 — 121). Chinh vi viy ma sau khi nghién sy ti€p xiic ca bdnh
ring gia cong va cdc banh nghién dugc déu khip va t6t hon.
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Bién phép thuc hién cdc phuong phap nghién
trén c6 hai cdch :

- Nghién khong c6 khe hé : khi sy dn khép
gitta banh ring gia cong va banh nghién khong c6
khe hé (hinh 3 — 122 b).

Trong trudng hgp nay cd hai bén sudn cia
ring déu dugc mai nghién ddng thdi. c6 thé hiéu
chinh sai s& chung vé budc ring va lam béng bé Hinh 3-121. V&t nghién trén banh ring
mat rang. gia cOng.

- Nghién c6 khe hé (hinh 3 — 122 a).
Trong trudng hdp ndy mdi mit bén clia ring dugc gia cong riéng.

Kinh nghién phdi tao ra mot dp
lvc 1én mit ring tir 5-7 kg/ecm’. Banh
nghién dudc ché tao tir gang hat min c6
dd cing 180 — 120HB nhu gang C 21 —
40 ; C 15 — 32. Chiéu rong clia banh
nghién cin 16n hon chiéu rong bdnh
rdng gia cong 4-10 mm. Lugng du mai

nghién ring mot phia khong 16n hon Hinh 3-122. So db bién phdp nghién
0,02 — 0,05 mm. Thoi gian mai nghién a. Nghién c6 khe hd.

mdt phia cda ring can 0,5 — 3 phiit. b. Nghién khong co khe hd.
Tudi bén clia banh nghién c6 thé dat 1. Banh nghién.

gia cong dudc 500 — 1.000 banh ring. 2. Banh ring gia cong.

2. Cac phuong phap gia cong ring banh ring con :
Gia cong banh ring con thudc loai cong viéc khé trong sin xuit. Banh ring con c6

cdc loai ring thing, ring nghién va ring xoin (hinh 3 —123). Riéng loai ring xoin (hay
rdng cong) lai chia ra : rdng cong cung tron, ring cong thin khai va rang cong Epixicloid.

| {%

Chiéu cao ring clia
cdc loai banh rdng trén c6
thé déu hodc thay ddi tiy
theo tinh ning clGa ching %/
(hinh 3 — 124).

Tuy theo yéu ciu va

thi€t k€ cia tirng loai mdy, a) b)
cdc loai banh rang cén co6 Hinh 3-123. Cdc loai badnh ring c6n
thé & dang dia c6 16 hoic a.Ring thing, b. Ring nghiéng, c.Ring cong.

lién truc. PE dat hiéu qua
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kinh t&€ phdi c¢6 phuong phip

thich hgp v&i moi loai. ) o o4
- [«
A. Gia cong banh rang o _
con thing :
< ) ) A b)
Ring cua bédnh co6n .
dugc gia cong biing phudng H‘1nh\3-124. Cac d@}ng chiéu cao ctia banh ring 06?.
a. chi€u cao rdng déu.  b. chi€u cao rang thay doi.

bao, phay hodc chudt. Mit
bén cla ring dugc hinh
thanh bing dinh hinh hoic bao hinh. Phuong phdp bao hinh cho dd chinh x4c t&t hon va
dudc ti€n hanh theo bao hinh phan d6 hay bao hinh lién tuc.

a. Phuong phdp dinh hinh :
1. Phay rdng

Bénh ring thing va ring nghién dugc phay bing dao phay dinh hinh v6i phuong
phdp phin dd, thuc hi€n trén may phay van ning c¢6 u phan d9. Dung cu la dao phay dinh
hinh dia hay ngén. Banh ring gia cong dudc gd vao u chia do va nghiéng di mot géc hinh
3 — 125a phi hgp vé6i géc cdn & chin ring 8. Mdi mot rinh ring duge phay qua 3 budc,
thé hién trén hinh 3 — 125b.

- Budc 1 : phay phan vat liéu 1 cda rinh, chiéu rong clia phian nay tdi da biing
chiéu rong dau nhd cla rinh ring.

- Budc 2 : quay banh ring di mot géc ¢ vé mot phia, sau d6 phay phin vat liéu 2
trén ranh rang.

- Budc 3 : quay bdnh ring di di mot géc ¢ vé phia ngudc lai, sau d6 quay phan vat
li€u 3 trén ranh ring.

Go6c nghién d cla tryuc u chia d6 chich xdc cidn ¢ vao géc con chin ring cho trén
ban vé€. G6c xoay ¢ clia banh ring (hinh 3 — 125 b) suy ra ti tinh todn hinh hoc theo hinh
V€ :

b, —b
g9y =—5—;
2L

Trong d6 : b; — chiéu rong rinh ring & phia dau to dugc do trén cit tuyén cda con
chia (mm).

b, — chiéu rong ranh ring & phia ddu nhd dugc do trén cit tuyén clia con
chia(mm).

L — chiéu dairang.
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2
1
_ S
3 = i
U chia d6 —1
3

L
a) b)

Hinh3-125. Phay ring banh ring con bing dao dinh hinh.

Phuong phdp nay dudc st dung d€ sdn xuit banh ring con c6 do chinh xdc khong
yéu cAu cao va d€ sdn xuit banh ring c6 mddun 16n.

b. Phuong phdp bao hinh :

Trong cdc phudng phidp gia cdng ring chi c6 phuong phdp bao hinh méi c6 thé tao
dudgc nhitng dang ring chinh x4c. Piéu nay ding ciing cho c4 bdnh ring tru va bdnh ring
con.

Phuong phip bao hinh gia cong banh ring c6 con xuit phit di€ém tuong ty nhu &
banh ring tru, & dé ring dudc tao nén bdi sy lin cia tru chia banh ring theo mit phing
chia ctia thanh ring, con ¢ banh ring c6n thi ring dugc tao nén bdi sy ldn ctia cdn chia
badnh ring theo mit phing chia cia banh det sinh. banh det sinh nay dugc coi nhu 13 banh
con véi géc dinh clia cOn chia 1a 180°.

Profin ring dude tao nén bing sy lin tuong doi ciia dung cu va banh ring gia cong.
Dung cu 12 mdt hoic hai dao c6 1ui cit dang hinh thang. Dung cu thuc hién chuyén dong
dén dinh di lai theo huéng con chia clia banh ring.

Dung cu lai dugc g trén mot ddu dao ma dau dao nay phai thuc hién chuyén dong
in khép v6i bdnh ring gia cong. Hién nay ton tai mdt s6 phuong phdp gia cong theo
nguyén ly néu trén.

1. Phay bdnh cén rdng bing hai dao phay dia.Bing phuong phdp phay bao hinh nay
c6 thé ning cao dudc ning suit gia cong banh ring con. Dao phay c6 dudng kinh 16n,
dang ring chip, mit bén cla chiing 12 canh cda hinh thang giéng dang ring cla thanh
rdng hinh 3 — 126.

Truc chinh clia dao phay dia dugc dit trén mit diu clia mot ban trugt quay ma so
vong quay ng cia né lién hé véi s6 vong quay n. clia banh ring, tao nén chuyén dong lin
gifta luGi cit ctia dung cu va mit bén ctia bdnh ring con. Khi dudng kinh clia dao phay dia
16n hon nhiéu so vdi chiéu rong vanh clia banh ring gia cong thi dao c6 thé chi cin
chuyén dong cit v, néu nhu chiéu rong vanh ring 16n hon 20 mm thi dao, ngoai chuyén

Cong ngh¢ ché€ tao mdy - 209 - Ho Viét Binh



Trudng dai hoc su pham ky thuat TP. H6 Chi Minh

dong cdt v con phdi chay dao doc s. Sau khi phay xong mdt ranh, ban quay ¢6 mang dao
phay dia dudc quay dén vi tri ban diu, vat gia cong dugc quay di mot budc bing dung cu
chia d§ va chu trinh 1am viéc dudc lap lai.
Gia cong biang phuong phdp nay ting
ning sudt 3 — 7 1an va thdi gian gidm 40%
so vGi cac phuong phdp lin thong thudng

khdc. Cdc mdy chuyén dung nhu 5P23 clia
Lién X0, ZFTK ctua budc, Nol04 va 114
cia My thuc hién gia cong banh ring con
theo nguyén ly nay.

2. Gia céng bdnh rdng cén bdang
phuong phdp bao bao hinh :

6] nhitng bdnh rdng con c6 mdédun 16n
hon 15 mm thudng dugc bao theo dudng
chép hinh da trinh bay & phin truc. con
nhitng banh ring c¢6 mddun nhd cé thé
dugc ti€n hanh bing phuong phdp bao bao
hinh. Khi bao theo nguyén ly bao hinh trén
mdy “Harbeck” hodc “Gleason” hodc Hinh 3-126. Phay ring banh rang
“Bilgram Reinecker” modt hodc hai dao c6 con bing hai dao phay dia.
dang hinh thang dudc g4 trén rinh clia dau
dao quay. Dao thuc hién chuyén dong cit di lai v trong huéng d&€n dinh banh ring con va
trung véi dudng con chin ring, ddng thdi dude quay v6i dau dao xung quanh truc ctia né
véi s6 vong quay ng. Bédnh ring con gia cong dudc gd trén truc chinh cia mdy ma truc
chinh ndy dudc diéu chinh & vi tri phit hgp v6i géc dinh clia banh ring gia cong. Nhd
chuyén dong quay in khép clia ddu dao ng va vat gia cong n, cic ludi cit clia dao tao nén
mit bén cda ring gia cong bing cdc 14t cit bao & dang thin khai. SO d6 gia cong bianh
ring con ring thing bing bao bao hinh thé hién trén hinh 3 — 127.

C6 thé bio biing mdt hoic hai dao cling mdt lic. Néu mai bing hai dao thi mot dao
cit mit bén phdi va mot dao cit mit bén trdi clia ring. Hai dao di lai ngugc chiéu nhau.
Sau khi cit xong mot dau ring, vat va dao trd lai vi tri ban dau, vat dudc quay di mot budc
nhd dung cu chia @6 va chu trinh gia cong dugc lip 1ai.VéSi sd dd trén hinh 3 — 127 d3 ¢6
thé hinh dung ra nhitng chuyén dong can thi€t cho phuong phdp bao banh ring con bing
bao hinh. D€ hi€u 6 hon nguyén 1y nay c6 thé tham khio thém hinh 3 — 128, trén d6 thé
hién r6 k&t cau clia bao bao hinh. C4c ludi cit cla hai dao bao 3 ¢6 dang nhu mit bén clia
ring banh det sinh kéo dai (vanh ring 4) cla gid dao lic lu (Iic lu cd hai phia). Nhd bdnh
ring 2 va 4 quay dn khép nhau, ma trén tryc ctia 2 ¢6 gd bdnh ring gia cong 1 (cd hai
bdnh nay cé cling mot con chia nén chuyén dong lin khong trugt clia con chia banh ring
gia cong v6i banh det sinh ¢6 ti s6 truyén.
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N2 w2 Zd

Nd o Zi2

o} ddy : nj; va @, — s6 vong
quay va tdc do géc clia vat gia cong
(bdnh nhé 1 va banh lin 2).

ng , Oy — 50 vong
quay va toc do goéc clia banh det
sinh.

Hinh 3-127. Bao bao hinh badnh rdng con.

Zs:Zia — 8 ring cla 1. Truc chinh. 2. Banh ring gia cdng. 3. Pau dao.

banh det sinh va vat gia cOng.

C3 hai dao dong chuyén dong
theo huéng tir chan ring dén dinh S
véi toc do cdt v. sau khi gia cong
xong mot ranh rdng, banh ring 2
dudc quay di mdt budc 7 va ranh ring
ti€p theo dugc gia cong, nhu vay
banh ring dudc gia cdng xong sau
mot vong quay. TruGc khi nging
hanh trinh cit, dao dudc nglta ra dé
ludi cdt khong cad vao mit bén cia
rang.

Hinh 3-128. K&t cdu dau dao va su lién
Cdc mdy bao banh cdn ring hé cta né vdi truc chinh mang phoi.
thing theo ki€u cii da dva trén
nguyén 1y néi trén. Nhung theo nguyén 1y d6, can thi€t phdi c6 mot s§ banh ring thay thé
theo g6c dinh con chan ring, dong thdi c6 mot sai s6 profin ring do mot khe hd khong
tranh khdi giita ring cta banh lin va banh det sinh. vi vy & cdc mdy ki€u mdi, ngudi ta
ding hé thdng banh ring thay thé clia cd cAu nhu so db trén hinh 3 —129.

Chuyén dong dn khdp bao hinh clia banh ring gia cong 1 va dao dudc thuc hién
thong qua cdc banh ring Z, Z, qua cdc banh ring thay th€ Z; Z.;, Z.», Z. d€n bénh ring
det sinh tuéng tuong Z, (s vong quay ng) ma dai dién cho né 12 diu dao vé6i ban xe dao 3.
Do d6 s6 vong quay clia vat gia cong n;» dugc cho bdi cong thic :

cosJ,,
singd,,

n1.2 - r]d

o} day: 05, — gbc chan ring banh det sinh.

Oc1.2 — g6c cdn chia banh ring gia cong.
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ng — sO vong quay banh
det sinh.

Thoi gian cit mot ring phu htudc
vao vat liéu gia cong, médun va lugng
du gia cong. S& 1an cit phu thudc vao
moOdun va lugng du gia cong. | [l — [—H|| 3

I e ' L Ze,l ' |
B. Gia cong banh cén rang cong  Binh lan thay thé " Zed s

. Bdnh con ring cong duge dung Hinh 3-129. Bao ring c¢6n bao hinh v§i nguyén
nhiéu vi khd ndng truyén dong 16n, tic méi.

truyén dong &ém, it dn, hé sd trung khép

cao, c6 thé dat dugc ti s6 truyén 16n vdi

khong gian tuong d6i bé. Tuy vay luc chiéu truc clia truyén dong banh con ring cong
thudng 16n hon so véi banh con ring thing.

V& mit ch€ tao, ddi hdi phai c6 thiét bi phic tap chuyén diing, nhung do c6 thé cit
dudc lién tuc nén ning sudt dat dugc cao hon so véi gia cong gia cdng banh con ring
thing. N6i chung, banh con ring cong khong thé mai dugc trir loai badnh con ring cung
tron.

Cin ctf vio dudng cong huéng ring trén mit nén chia clia banh det sinh c¢6 thé chia
banh con ring cong lam 3 loai :

- Ring cung tron, con goi 12 ring thudc hé “Gleason”. Loai nay thudng c6 chiéu
cao ring thay doi.

- Réang cung epixycloid, con goi 1a rdng thuéc h¢ “Mam — mano”, loai nay thudng
c6 chiéu cao khong thay ddi.

- Rang cung than khai, con goi la ring thuéc hé “Klin — Gelnberg”.
Mbi loai ring nhu trén s& c6 phuong phéap gia cong thich hgp.
a. Gia cong bdanh con rdng cung tron :

Loai bdnh c6n c6 ring cung tron dugc dudc gia cong trén m4y Gleason biing phuong
phdp bao hinh v6i diu dao phay. Nguyén tic 1am viéc clia mdy xudt phdt tir sy an khép
(hay 1dn) gitra banh det sinh v&i banh ring gia cong 1 (hinh 3 — 130).

Bénh det sinh Z4 dugc thay thé bing dia gd lic lu 2, ma trén d6 dugc 1ip diu dao
phay c6 tAim quay nim trén va léch so vdi tAm ciia dia gi. Trén diu dao phay c6 cdc dao
c6 dang hinh thang, thong thudng chiing dugc bd tri mot ludi cit phia ngoai, mot ludi cit
trong lién ti€p nhau. Khi diéu chinh mdy dé€ gia cong phai d€ sao cho dinh nén chia cida
bdnh ring gia cong cuing véi dinh clia banh det sinh (hinh 3 — 130), mit phing diu ring
cla dao ti€p xdc véi mit nén chin ring.
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Theo nguyén 1y nay, dau dao phay 3 quay véi tdc do cit v(nd), toc d6 nay khong bi
rang budc véi cdc chuyén dong lam viéc khic clia mdy. Trudc lic bit ddu 1am viéc vat
dugc dich chuyén huéng kinh S, @€ 14y chiéu sdu rinh ring. Ngoai chuyén dong quay

S ! oy =~ gt | Diu chia
'\ g (t)
WA Wy '
Zd ‘\, N S&\ - dl
a) _ I“ _ 3 _b_ < Ci
211\‘

Truyén din tir dong co b)

Hinh 3-130. Phay banh cdn rdng con tron trén mdy "Gleason".
a. nguyén ly phay bing diu dao theo phuong phdp bao hinh.
b. sd @6 dong nguyén tic lam viéc clia mdy.

1. banh ring gia cong ; 2. Pia gd lic lu;

3. Piu dao phay ; Z, banh det sinh tudng tugng.

quanh tryc cia minh, dau dao phay con dudc quay quanh ciing v6i dia gd thuc hién chuyén
d6ng dn khép cia banh det sinh Z; v6i banh ring gia cong 1 dudc gd trén truc chinh ctia
mdy. Chuyén dong lic Iu cla dia gd ng (og) (tdc chuyén dong an khép ciia banh det sinh)
vdi chuyén dong clia banh ring n. (w;,) phai thda min ty sd truyén :

i =—=
d12
[0 Z

Jday: og — tdc dd goc clia dia ga.
12 — toc do gbéc clia banh ring gia cong.
Zs — s0 ring ciia banh det sinh.
Z15 — s0 ring cla banh ring gia cong.

Bo truyén dudc diéu chinh bing cdc banh ring thay thé& (a;; by; ¢y, dy) & giita lyc
truyén lic Iu va truc chinh O; . Vi ludi cit clia dao tao nén gidng nhu ring clia banh det
sinh nén né tao thanh mit cong phia bén ngoai va phia bén trong cia mot ranh ring banh
ring gia cong. P& in khép ding, cin thi€t phdi diéu chinh sao cho dinh con chia ctia banh
dugc phay S triing v6i tAm clia banh det Sy va phdi sao cho mit phiang dinh clia miii dao
ti€p xtic véi mit cdn chin ring clia bdnh ring gia cong (hinh 3 — 131). Ting khe ring
dugc phay din dan va sau khi phay xong mot rinh ring, dau phay ra khdi vi tri in khép

Cong ngh¢ ché€ tao mdy -213 - Ho Viét Binh



Trudng dai hoc su pham ky thuat TP. H6 Chi Minh

vdi banh ring gia cong. dé phay
rinh ring ti€p theo, dia gd véi
dau dao phay va vat gia cong
dudc quay tr§ vé vi tri ban dau va
vat gia cong dugc quay phan do
thém mot buGe. Sau @6, chu trinh

gia cong dudc lip lai. X777 5= 8d Ny
o ) \Bdnh rang gia cong

PAau dao

C. Gia cong tinh binh _ - ) ' ~
rdng con Bénh det sinh
a. Ca bdnh rdng con Hinh 3-131. So db diéu chinh dao va vt gia cong.

Ca bdnh ridng cO6n nhim
ning cao dd nhin béng bé mit va dd chinh xdc cla ring, khoi phuc sy dn khép tot cla
ring. Khi ca ring con, ring cong, banh ring phing ring cong dudc diing lam banh ci. So
dd gia cong dudc trinh bay trén hinh 3-132.

Truc quay cta banh ca 1 khdéng triing
vGi dinh con ctia banh ring gia cong 2, do d6
khi ching an khép v46i nhau trong qué trinh
gia cong tao nén su khong truing huéng cia
tdc d6 banh ca v, va tdc do clia banh ring gia
cong v. Vi vy, sinh ra toc dd trugt v, doc
theo ring clia banh ring gia cong. Toc do
trudt nay thuc hién chuyén dong cit cta dao
vao mit ring cia banh ring gia cong.

Qud trinh cdt xdy ra lién tuc khi banh
ca va banh ring gia\ cong an khdp nhau va  pynh 3-132. So dd ca bénh ring con ring cong.
quay khong ddo chi€u. Bdnh ca 1a banh cha 1. B4nh ca. 2. Bnh ring gia cong.
dong, banh ring gia cong chuyén dong theo
va ¢6 lién quan dén chuyén dong dao huéng kinh.

T6c¢ dd cdt khi ca ring con chon tir 15 — 20m/ph. Sai s6 budc vong clia ring sau khi
ca dat 0,02 d&n 0,05 mm. V&t ti€p xtc dat 80 - 100% theo chiéu cao ring, con theo chiéu
doc ring dat 70 - 90%. Piéu chinh vi tri va tri s6 ti€p xic thuc hién bing cich thay ddi vi
tri clia bdnh ring gia cong d6i v4i banh ca, gbc clia dang ring, ban kinh cong cia ring
banh ca.

So v6i cdc phuong phdp gia cong khic, phuong phdp ca ring banh cdén con c6 uvu
di€m 13 ning suit cao, ting dudc d6 nhin béng bé mit, dd chinh xdc vé hinh dang cia
bdnh gia cong, thi€t bi gia cong don gidn va ré tién. Phuong phdp nay phll hdp véi sdn
xuit hang loat 16n va cho nhitng banh ring c¢6 yéu ciu k¥ thuat khong cao lim.
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b. Mai rang bdanh con

Mai rdng banh con la mot phuong phdp gia cong tinh dung cho nhitng banh rang c6
yéu cau cao vé& dd chinh xdc va dd nhin béng bé mit ring. Do cong nghé mai va thiét bi
gia cong phifc tap, ning sudt thAp nén chi st dung phuong phdp nay khi nhitng phuong
phap khac khong thuc hién dugc. Cac banh ring con dugc mai thudng dung lam nhitng
bdnh maiu, banh ki€m, hoic la nhitng dung cu cit got nhu banh ca, banh nghién, thudng
diing trong cdc bd truyén clia may c6 do chinh xdc cao, lam viéc vdi téc do 16n.

Khi mai banh rdng con rdng thdng
ding mdt hay hai d4 dia phing hoic
con, thyc hién mai theo phuong phéap
bao hinh. SO d6 mai bdnh ring con
thing dudc trinh bay trén hinh 3-133.

ba mai 1 dit vao con trugt trén
mam ldc 3 clia may. Trong qué trinh cit
da quay tron va con trudgt mang da di lai
theo huéng dudng thing con chia clia
banh ring con. Khi do mam lic mang
d4 c6 chuyén dong quay I thich @ng vdi
chuyén dong quay II clia banh ring gia
cong 2. Sau khi mai xong mot rdng,
banh ring 2 quay phan d6 dé€ gia cong
rinh ti€p theo.

Hinh 3-133. S0 @6 mai banh ring con ring thing
bing hai d4 dia.
1. ddmai, 2. banh ring gia cong, 3. mam lic.

T8¢ do ctia d4 mai tir 25 - 30m/s. PO nhin béng bé mit sau khi mai c6 thé dat R, =
0,63 - 0,32. Lugng du ctia mdi phia c6 thé€ chon tir 0.07 - 0,12mm va hanh trinh mai tir 4 -
10 1an.

Mai bdnh con rang cong : khi mai loai banh c6n ring cong dung d4 mai hinh chiu
(hinh bat) c6 dudng sinh tru, b& mit 1am viéc clia d4 dugc sita con va thuc hién mai bao
hinh. Sd @6 mai dugc trinh bay nhu hinh 3-134.

P4 mai 2 thuc hién chuyén dong quay I quanh truc ctia né. Truc ctia dd nay dugc 1ip
trén mam quay 1 vd mam quay nay lai thuc hién chuyén dong quay II quanh truc cda
mam va khdc véi truc clia dd. Chuyén dong cia mam phdi phit hop v6i chuyén dong quay
III ctia bdnh ring gia cong.

Nh& c6 cdc chuyén dong trén d4 sé gia cong dugc mot rinh ring. Sau khi gia cong xong
mot rinh, phai thuc hién chuyén dong phan dd cho banh ring gia cong rinh ring ti€p theo.
Phuong phdp nay dugc ding d€ mai nhitng banh ring chinh x4c trong hang loat va hang khdi.
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Hinh 3-134. So @5 mai bdnh ring con ring cong bing d4 chiu.
1. mam quay, 2. P4 mai, 3. Banh ring gia cong.

3. Gia cong bdnh vit.

Khi gia cong banh vit, dung cu cit trong moi trudng hop sé déu déng vai trd truc vit
in khép véi banh vit duge cit. V& mit k&t cAu dung cu cit dang vit phdi hoan toan gidng
truc vit s€ an khép véGi banh vit gia cong khi lam viéc, chi c6 khdc la dudng kinh ngoai cia
dao 16n hon dudng kinh ngoai cla truc vit dn khdp v6i bdnh vit mot lugng bing khe hd
hudng kinh. Gia cong banh vit dugc thyc hién trén mdy phay ldn rdng thong thudng hodc
trén may phay ngang. Hién nay tdn tai mot s§ phuong phdp gia cdng banh vit sau :

a. Gia céng bdnh vit bang phay ldin

Khi gia cong bdnh vit bing dao phay lin, c6 thé c6 hai phuong phap ti€n dao : ti€n

dao huéng kinh va ti€n dao ti€p tuyén.
1. Phuiong phdp tién dao hudng kinh

Khi thyc hién phuong phdp nay, cin
ga dit sao cho dudng kinh ctia dao phay lin
nim trong mit phing ddi xitng cla banh vit.
So dd gia cong dugc trinh bay trén hinh 3-
135.

Khi cit got, dao thuc hién chuyén dong
quay tron, chi ti€t quay tron, Hai chuyén dong
nay theo mdt ti s& truyén xdc dinh. Chuyén
ddong chay dao huéng kinh dudc dao (hoic chi
ti€t) thuc hién cho dé€n khi dao c6 vi tri twong
tng vi tri cda truc vit an khép véi banh vit.
Lugng ti€n dao hudng kinh S = 0,55 - Imm

Hinh 3-135. Lan ring banh vit bing phudng
phdp ti€n dao huéng kinh.
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trong mot vong quay cla chi ti€t. Sau khi cit hét chiéu sdu ring, chi ti€t phdi quay thém 1-2 vong
nita € nang cao d6 chinh x4c cda ring.

Phuong phdp nay cho phép dat ning suét cao
vi hanh trinh ti€n dao ngdn, nhung c¢é nhugc diém
1 : do géc nghiéng & dinh chi ti€t khong gidng géc
xodn clia dao nén sinh ra hién tugng cit lem (hinh
3-136). Do vay khi géc ning cla truc vit 16n hon 6°
- 8% thi khong cho phép diing phuong phap nay dé
gia cong 1an cudi. Trong thyc t& khi khong c6 dao
phay lin banh vit, c6 thé dung dao phay lin banh
ring d€ gia cong banh vit. Trong trudng hop do,
banh vit dugc gia cdng sé& c6 sai s6 16n (dao phay lin ring c6 dudng kinh cang 16n so véi
truc vit thi sai s6 gia cong cang 16n). Dao phay lin banh vit thudng c6 géc hét lung bé hon
dao phay lin banh ring. S§ di phdi 1am nhu vdy dé khi mai mit tru6c, chiéu day clia ring
bi€n ddi chAm, gidm bdt sy phan tan kich thudc clia loai banh vit dugc gia cong, ning cao
tinh 13p 14n ciia sdn pham ché tao ra.

Hinh 3-136. Dang badnh vit bi cit lem
khi gia cong bing ti€n dao huéng kinh.

Khi gia cong bdnh vit bing phuong phdp ndy, ngoai hién tugng bi cit lem, do do
nhdm bé mit ring ciing khdng dudc cao. PE khic phuc hién tuong d6, c6 thé diing phudng
phép ti€n dao ti€p tuyén.

2. Phuong phdp tién dao tiép tuyén

Khi gia cong banh vit bing phuong phdp lin ti€n dao theo hudng ti€p tuyé&n, dudng
tam cda dao lin dudc gd dit cach dudng tAm clia chi ti€t mot khodng ding biing khodng
cich giita tim banh vit va truc vit. So dd gia cong thé hién trén hinh 3-137. Khi cit, dao
quay tron va ti€n thing theo huéng ti€p tuy&n vdi vong lin clia banh vit, con chi tiét chi
thuc hién chuyén dong quay bao hinh.

Vé két ciu, dao phay lin gdbm hai phin : phan
dau hinh con d€ sau khi cit chiéu sau cit khong ting §
qud dot ngdt, phan sau hinh try d€ cit tinh. G6c con {——j—I———[—Q

thudng 10° - 15°. .

S6 vong quay ctia dao va chi ti€t ching nhitng
phdi phit hgp véi ti s§ truyén cda cip banh vit - truc R
vit yéu cau, ma chi ti€t con c6 thém chuyén dong vi !
sai d€ bu lai lugng ti€n dao theo huéng ti€p tuyén.
Phuong phap nay d€ gia cong banh vitcé m =3 - 12 Hinh 3-137. Lin ring banh vit bing
mm. Lugng ti€n dao ti€p tuyén S = 1,1 - 1,6 mm  phuong phép ti€n dao ti&p tuyén.
trong mdt vong quay chi tiét.

N6i chung, phudng phdp nay cé ning suat thAp nhung ciing hay dudc dung trong sdn
xuit vi d& diéu chinh khodng cdch tim, do béng mit ring cao khdng c6 hién tugng cit
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lem. Theo phuong phap nay cé thé cit bing hai 1dn chuyén dao. Lan ddu ddm nhiém
khodng cdch 6/7 lugng du tong cong va lan thit hai cit ding kich thuéc.

3. Phuong phdp vira tién dao hudng kinh vita tién dao tiép tuyén

Phuong phédp gia cong phdi hgp cd hai cdch ti€n dao khdc nhau khic phuc dugc
nhudc di€m clia hai phuong phap trén. Theo phuong phdp nay, ban dau cit tho bing cich
ti€n dao hudng kinh s& dat dugc ning suit cao, sau khi dat dudc khodng cdch tAm clia cip
in khdp truc vit - banh vit, thi bit dau ti€n dao theo huéng ti€p tuyén dé stta diing bé mit
gia cong. Nhu vay chi cAn dao phay ldn hinh tru, khodng chay dao doc theo huéng ti€p
tuyé&n chi can 1,5 budc 1a di.

b. Gia céng bdnh vit bing dao phay

Gia cong banh vit theo phuong phap nay dugc dung
khi khong c6 dao phay lin chuyén dung trong diéu kién
san xudt nhd. Sd @6 gia cong dugc thé hién trén hinh 3-
138. Ludi dao dugc gin trén truc dao quay tao thanh dao
phay ldn mot luGi. Bién dang va kich thuGc cta luGi dao
phéi giong hét nhu mdt Iudi dao phay lin tuong ¢ng. Khi
cit dao c6 chuyén dong quay tron, chi ti€t c6 chuyén
dong quay tron. Hai chuyén dong quay nay phai theo mot  Hinh 3-138. Gia cong banh vit
ti s6 truyén gidng nhu banh vit gia cdng xong in khép véi biing dao phay mot ludi.
truc vit. D€ lin tron hét sudn ring con phai c6 chuyén
dong chay dao theo hudng ti€p tuyé&n (hoic hudng kinh). Ngoii ra chi ti€t phdi c6 chuyén
dong quay thém tudng ng. Néu chay dao theo hudng ti€p tuyén, thi truc dao dugc gd sao
cho dudng tim clia né cdch dudng tAm clia chi ti€t mdt khodng cdch ding biing khodng
cédch gifra tryc vit va banh vit khi lam viéc.

Theo phuong phdp ndy, s6 ludi cit 2 2
chi 13 1, nén mudn c6 dd nhdm bé mit : \(5( —A
ring thap, thi lugng chay dao phai bé vi i e e ‘%?g* AV\‘—“’E‘—
vay ning suat gia cong thap. PE ning cao NLNOWNSTA
ning sudt v do bong bé mit ring, ¢ thé 3 t \\1

13p hai hoic ba dao trén mot truc dao. Céc

dao nay dudc lip trén cing mot dudng
xodn biang dudng xodn cla truc vit in
AA 37179 1

khép vé6i banh vit can gia cong () (hinh 3-

139). Céc dao trudc cdt thd, dao sau cling

cit tinh. Cdc dao trudc c6 thé 1am thanh  Hinh 3-139. SO d6 truc dao va cdc 1udi cit cda
bac thang khong can c6 bién dang chinh tirng dao khi gia cong banh vit bing dao phay véi
x4c. ba ludi cit.
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c. Gia cong tinh bdanh vit

Dé€ gia cong tinh banh vit, c6 thé dung phuong phap ca. Dao ca c¢é dang truc vit va
trén mit xodn vit c6 nhiéu rinh bé (hinh 3-140).

Nhd nhitng rinh nay ma hinh thanh cdc ludi cdt véi mit trude cd mit sau. Dang cla
1udi cit c6 géc sau oc = 0°, chiéu rong mit sau 0,2 - 0,5mm, géc trude v = 6° -7°. Khi mai
dao ca khong dugc mai mit trudc ma mai mit sau vi mit 4y mdi dai dién cho mit xodn
lam viéc cia truc vit vd né ¢6 dnh hudng tryc ti€p dén d6 chinh xdc clia banh vit dudc gia
cong. Khi mai dao ca nay phdi mai trong cing mot diéu kién (cing mot 1an diéu chinh
may) v4i truc vit s€ an khép v6i banh vit dugc gia cong, c6 nhu vy méi ddm bao dd chinh
xdc cla bd truyén. Lugng du d€ cho ca banh vit thudng vao khodng 0,15 mm - 0,25mm.

Hinh 3-140. Dang dao ding d€ ca banh ring.

C6 hai cdch ca : cd cudng bifc va ca tu do. C3 hai cach déu c6 thé thuc hién trén
mday ldn rang.

Ca tu do 13 phuong phdp ca khi gifta dao va chi ti€t gia cong khong cé xich truyén
dong cudng bitc. Chi tiét c6 thé quay tu do theo chuyén dong quay clia dao. Vi cach ca
nhu vay, do chinh xdc clia chi ti€t gia cong chi phu thudc vao do chinh xdc cida dao va mot
phan phu thudc vao @6 chinh xdc chi ti€t trudc khi ca. Phuong phdp nay c6 thé nang cao
dod boéng, dd chinh x4c bién dang va gidm bét sai s6 budc ring.

Ca cudng bitc 1a phuong phép ca khi chi ti€t khong duge quay tu do ma giita sy quay
clia dao va chi tiét gia cong bi chi phdi bdi xich truyén dong cudng bitc. Nhu viy do chinh
xdc clia chi ti€t gia cong phu thudc vao do chinh x4c cia xich néi trén.

Ngoai phudng phdp ca d€ gia cong tinh banh vit, nhitng nim gin diy con phat trién
phuong phdp mai ca con goi la mai khon banh vit.

Theo phudng phdp nay, dung cu la d4 mai c6 dang truc vit s€ dn khép vGi banh vit gia

cong. Khi gia cong cdc chuyén dong clia ¢4 mai va chi ti€t gidng nhu khi ci. Theo phuong phip
nay, ning suit va chit lugng déu tot.

3.5.6. Kiém tra banh ring

Tuy theo diéu kién st dung va nhiém vu chinh clia banh ring khi lam viéc, ngudi ta
c6 thé ki€m tra banh ring theo cic yéu cau sau day :
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a. bo chinh xdc dong hoc

D6 chinh x4c hoc dudce ki€m tra khi banh ring c¢6 yéu ciu truyén dong chinh xdc nhu
cdc banh ring trong mdy do, may gia cdng chinh xdc, ddu phan do.

Do chinh x4dc dong hoc bao gdbm céc chi tiéu sau day :

- Sai s6 dong hoc.

- Sai s0 tich lily buéc vong.

- b6 ddo vong chia.

- Sai léch chiéu dai khodng phdp tuyé€n chung.

- Sai léch khodng cach tim khi banh ring quay mdt vong.
b. P on khi lam viéc

A R . RN A R . 2 o N LN e A N 2
Do 6n dinh khi lam viéc dugc ki€m tra khi banh ring lam viéc G tdc d6 cao va n6
bao gom céc chi ti€u sau day :

Sai s6 chu ki.

Sai s6 budc cd sé.

Sai s& buéc vong.

Sai o profin.

Sai 1&ch khodng cdch tim khi quay di mot rang.

c. b6 chinh xdc tiép xiic

D6 chinh x4c ti€p xiic duge ki€m tra khi banh ring lam viéc v6i trong tii 16n. N6
bao gdm chi tiéu sau day :

- Dién tich ti€p xic.

- Sai léch phuong ctia rang.

d. Khe hé mdt bén

Khe hd mit bén dugc ki€m tra khi banh ring 1am viéc ca hai chiéu.

Nhu vay, chiing ta thdy rat c6 nhiéu chi tiéu ctia banh ring can phai ki€m tra. Sau
day ching ta chi nghién cttu mdt s& phuong phap ki€m tra chi tiéu cd ban clia banh ring
truy.
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1. Kiém tra do ddo vong chia

D€ ki€m tra thong s6 ndy, ngudi \
ta dung dong hd so va con lin hinh ! ~——
c6n (hinh 3-141) - =

\
- z z A 0 pY B \ ~—

Con ldn c6 géc con 407, dudng 2 —C
kinh & dinh clia hinh con thudng 1dy / W
bing 1,5 mddun clia banh ring. Con >
. ” . , 4, . / -
liln dlI'(_iC thfl gho tlfp xui: Vd} haAl mat / ¢d = 1.5cm
rang, lic d6 kim dong hd chi mot gid

tri. N&u ta 1an Iudt cho con lin ti€p
xtic v6i tit cd cdc rdnh ring, ta sé
thdy dong hd chi mot gid tri 16n nha't
va nhé nhat (hiéu cla chiing chinh 13 do ddo vong chia).

Hinh 3-141. Kiém tra do ddo vong chia.

Khi ki€m tra, dung cu c6 hai chan ti 1én hai diu ring (ciing phia) gin dudng kinh
chia. Pdng hd so chi cic gid tri khac nhau khi ta ki€m tra ciac budc khidc nhau. Sai s6 cic
vong la hiéu gitra hai buéc nao d6 trén mot dudng tron clia banh ring.

b)

Hinh 3-142. So d kiém tra budc vong.
a. Dung cu do budc vong. b. Sd dd ki€m tra.

2. Kiém tra sai léch profin
Sai l&ch profin ring dugc kiém tra bing may chuyén ding MN3 (hinh 3-143).

Banh ring ki€m tra 2 14p ciing trén dia 3 (dia 3 c6 dudng kinh bing dudng kinh cd s&
clia banh ring). Thudc 1 ti€p xiic véi dia 3, dau do ti€p xiic véi profin. Khi ta quay banh
ring 2, néu profin ring c6 sai so thi dau do 4 (c6 dau 6 ti vio diu do cda dong hd 5) sé
lam cho kim ctia ddng hd dich chuyén. N&u profin khong c6 sai s8, kim ddng hd ding tai
cho.
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Ngoai may do profin chuyén ding, trong thuc t€ ngudi ta con ding cdc dudng dé€ xdc
dinh sai s6 profin (hinh 3-143b).

Hinh 3-143. Ki€m tra sai 1éch profin.

3. Kiém tra sai léch khodng phdp tuyén chung

Chiéu dai khodng phép
tuyén chung L 13 khodng cdch
gitta hai di€m a — b trén hai
mat profin khac nhau.

Trén hinh 3-144 Ia mot
loai thudc do khodng cach
cdc phap tuyé&n chung (chiéu
dai L). Sai 1éch khoang phdp
tuyé&n cho phép ddnh gid sai
s6 dong hoc ctia banh ring.

4. Kiém tra vét tiép xiic Hinh 3-144. Kiém tra sai 1éch kho4dng phap tuyé&n chung.
V&t ti€p xic c6 thé kiém tra sau khi cdc banh ring dn khép v6i nhau di 1dp vao vi tri
hodc trén mdy chay ra (hinh 4-31).

5. Kiém tra tong hop dn khdp hai bén

Phuong phdp ki€m tra tdng hdp dn khép hai bén phin anh cic sai sd theo phuong
huéng kinh sau mot vong quay hay sau mdt ring nhu : sai s6 profin, dd ddo vanh ring, sai
s6 bé day clia ring ... Trong sdn xu't 16n, d6 12 mot phudng phap ki€m tra khong thé thi€u
dugc.
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Hinh 3-145 14 so d@6 nguyén 1y ctia mdy ki€m tra theo phuong phap. 6] day banh rdng
ciAn ki€m tra 1 va bang miu 2 dudc ldp trén hai bén trugt 3 va 4. Ban trugt 3 c6 thé di
trugt khi quay vit 5, con ban trugt 4 bi 10 xo ludn ludn ép cho banh rang dn khép v6i banh

8

Hinh 3-145. S0 db kiém tra tdng hgp dn khép hai bén.
rdng 1.

Trong qué trinh in khép néu banh ring 1 c6 sai s, ban trugt 4 sé dich chuyén theo
phuong huéng kinh. Lugng dich chuyén dé dudc chi thi trén dong hd 7 hoic dugc ghi
thanh dd thi nhd co ciu 8. Trong qu4 trinh ki€m tra, ban trudt 3 c6 dinh, né chi di chuyén
khi cin thay d6i khodng cach tim giita hai truc g4 d€ kiém tra cic banh ring c6 kich thudc
khdc nhau. K&t qui ki€m tra theo phuong phap nay cho phép ta ddnh gia cic chi tiéu sau
day :

- Dao d6ng khodng cach tAm khi quay mot vong diing d€ danh gid chi tiéu hoc.

- Dao dong khodng cidch tAm quay 1 ring diung d€ danh gia do &n dinh khi lam viéc
do sai s6 bdc ¢ sd, sai s6 profin gy ra.

6. Kiém tra sai so tich lily buéc vong

Sai s6 tich liily budc vong 1a sai s6 16n nhat vé sy phan bd clia hai profin ring cling
phia trén mot dudng tron ctia banh ring.

Sai s& tich lily buéc vong dudc xdc dinh bing cdc dung cu do chuyén ding. Hinh 3-
146 1a sd @6 ki€m tra don gidn nhat.

M4y do bao gdm mdt dia chia 3, chdt dinh vi 2. Chi tiét ki€m tra 1 dugc ldp ciing
trén truc clia dia chia 3. M4 do 4 ti vao ddu do 5 cia dong hd so. O vi tri nhu trén sd dd, ta
diéu chinh cho kim dong hod c6 chi s6 0. Sau d6 ta rit chot dinh vi 2, dung tay quay dia

A TR S SR
chia 3 va chi ti€t 1 di mot géc y = 52 lic d6 mo do ti 4 vao profin cua rang bén canh.
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Lam nhu vay ddi véi tit cd cdc ring, ta s& c¢6 nhi€u gia tri khdc nhau clia dong hd
50.

Sai so tich liiy bu6c vong 12 hiéu dai s& giita hai gid tri 16n nhat va nhd nhit cda chi
s6 dong hd.

W
o

Hinh 3-146. Ki€m tra sai s tich liily budc vong.
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