CHUONGI1
THIET KE PO GA GIA CONG
TREN MAY CONG CU VAN NANG THONG THUONG
1.1. Quan hé giita dwong 18i cong nghé, bién phap cong nghé va dang sin xuit

Trong san xuat hang loat 16n va hang khéi gia cong chi tiét co thé duoc thuc hién
theo phuong phép tap trung nguyén cong hoac theo phuong phap phan tan nguyén cong.
1.1.1. Phwong phap tap trung nguyén cong

Tap trung nguyén cong c6 nghia 1a bé tri nhiéu budc cong nghé vao mot nguyén
cong va duoc thuc hién trén mot may. Thong thudng tap trung nguyén cong dugc thuc
hién dbi vé6i cac bude cong nghé gan gidng nhau nhu: Khoan, khoét, doa, cit ren hodc
tién ngoai, ti¢n trong v.v...

Phuong phéap tip trung nguyén cong duoc tng dung cho nhiing chi tiét phirc tap
c6 nhiéu bé mat can gia cong. D¢ gia cong cac loai chi tiét nay nguoi ta phai ding may
c6 nang xuat cao do 1a cic may to hop, may nhiéu truc chinh (gia cong duoc tién hanh
tudn tu trén ting truc chinh va dong thoi trén nhiéu vi tri khac nhau). Trong truong
hop nay thoi gian gia cong mot chi tiét bang thdi gian gia cong trén mdt truc chinh.
Ning suat gia cong ting nhod gia cong song song va sy trung hop cua thoi gian mdy.
Thoi gian phu bang thoi gian quay ciia ban may di mot vi tri. Ngoai cac may t6 hop va
may nhiéu tryc chinh ra nguoi ta con ding cac may nhiéu dao dé thyc hién gia cong
theo phuong phap tap trung nguyén cong.

Ngoai ning suat cao ra, phuong phép tap trung nguyén cong con cho phép nang
cao hé sd sir dung mit bang san xuat. Tuy nhién phwong phap ndy cé nhuoc diém
dung may c6 do phirc tap va diéu chinh may ciing rat kho khan.

1.1.2 Phwong phap phan tan nguyén cong

Phuong phép phan tan nguyén cong c6 nghia 13 chia quy trinh cong nghé ra nhiéu
nguyén cong nho, modi nguyén cong duoc thuc hién trén mot may. Trong trudng hop
nay nguoi ta sit dung cac may thong dung, cac dung cu tiéu chuan va cac trang thiét b
cong ngh¢ don gidn. nho nhitng nét dac trung d6 ma phuong phap phan tdn nguyén
cong c6 tinh linh hoat cao, cu thé 1 qua trinh chuyén doi dbi tuong gia cong dugc thuc
hién rat nhanh chéng va chi phi khong dang ké.

Hién nay trong linh virc ché tao may, nhin chung nguoi ta ¢ xu huéng ap dung
phuong phap tap trung nguyén cong trén co so ty dong hoa san xuit nham nang cao
ning xuat lao dong, rat ngan chu ki san xuét, giam chi phi diéu hanh va 1ap ké hoach
san xudt con phuong phap phan tan nguyén coéng chi 4p dung & quy mo san xuit 1on
1én trinh d6 san xuét kém nhin tir goc d6 ki thuat
1.2. Qua trinh g4 dat phoi trén may cong cu
1.2.1. Kh4i niém vé qua trinh ga d:it chi tiét khi gia cong
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Chi tiét trude khi gia cong phai duge tién hanh ga dat, qua trinh ga dat chi tiét khi
gia cong bao gdm hai qua trinh.

a) Qua trinh dinh vi chi tiét 1a su xac dinh vi tri tuong quan cua chi tiét so véi dung

cu cat trudc khi gia cong.Chang han khi gia cong mat A hinh 1.1 thi chi tiét dugc

dinh vi bang mit B dé dam bao kich thudc H
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Hinh 1.1- Mat dinh vi B khi phay Hinh 1.2- Dinh vi bcfng mam cap 3 chau tw dinh
tam
b) Qué trinh kep chat chi tiét 1a qua trinh ¢ dinh vi tri cia chi tiét dd dinh vi dé
chéng lai tac dong ciia ngoai luc ( chil yéu 13 luc cat trong qua trinh gia cong chi
tiét lam cho chi tiét khong roi khoi vi tri da dinh vi).

Vi dy, khi g4 dit chi tiét truc trén mam cip 3 chiu tu dinh tdm (hinh 1.2). Sau
khi tam chi tiét tring voi tAm truc chinh ctia may, d6 la qua trinh dinh vi. Sau do
tiép tuc vin cho cac chau tién vao kep chit chi tiét, dé chi tiét s& khong bi dich
chuyén trong qua trinh gia cong. D6 1a qua trinh kep chit.

Can luu ¥ rang qua trinh ga dit bao gid ciing duge thuc hién theo trinh ty sau:
qua trinh dinh vi réi dén qua trinh kep chat. Khong bao gio lam nguoc lai.

1.2.2. Cac phwong phap ga dit chi tiét khi gia cong.
a) Phuwong phdp ra ga.

Mot trong nhitng phuong phap ga dat 1a phuong phéap ra ga. C6 thé chia ra hai
truong hop 13 ra tryc tiép trén may (hinh 1.3a) hodc ra theo dau di vach sin (hinh
1.3b).

Pé thuc hién nhitng phuong phap ra ga ngudi ta sit dung mot sé dung cu nhu
ban may hodc miii ra, dong hd so, hé théng do quang hoc (nhu trén may doa toa do) dé

xac dinh vi tri cta chi tiét so vo1 may hodc dung cu cit.

) 4

b)

Hinh 1.3- Cdac phwong phap ra ga
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O hinh 1.3a 1a cach ra truc tiép trén may, chi tiét ra 1a 1 bac 1énh tdm do tao
phoi sai, dé tin dung phoi nguoi ta ga chi tiét trén mam cip 4 chiu rdi ra theo mit A
dé dam bao tam ciia 18 bac tring v6i tim cia truc chinh ciia may, bang cach diéu chinh
céc chiu cap cua mam cap 4 chiu. Lam nhu vay khi tién mat ngoai cua bac s€ dam bao
chiéu day ctia bac déu nhau. Trong truong hop nay mit A dong vai tro 1a chuéan ra dinh
V.

O hinh 1.3b 1a cach ra theo ddu vach sdn. Trudc khi phay, ngudi ta ra sao cho
quy dao chuyén dong ludi dao phay trung véi duong vach ddu B bang cach ké ¢ mat
A, trong trudng hop nay dudng vach dau B dong vai tro dinh vi.

Uu diém cua phuong phap ra ga.

+ C6 thé dat do chinh xac nhét dinh nho ra ga (do chinh xac dat dugc ¢ day phu
thudc vao tay nghé ciia ngudi tho).

+ C6 thé loai trir duoc anh huong do dao mon dén d6 chinh xéac gia cong.

+ Co thé tan dung dugc mdt ) phoi ¢ sai s6 ché tao phoi 16n.

+ Khong can d6 ga phuc tap.

Nhuoc diém ciia phuong phép ra ga:

+ Do chinh xéc thap.

+ Chat lugng phu thudc nhiéu vao tay nghé ciia ngudi tho.

+ Niang suét thap.

Phuong phap nay thuong dugc ding trong san xuat don chiéc, loat nho, trong
stra chita va ché tao thir.

b) Phwong phap tw dong dat kich thuoc.

Trong san xuat hang loat va hang khoi dé dambao chat luong va ning suat khi
gia cong nguoi ta dung phuong phép tu dong dat kich thudc. Theo phuong phap nay
su xac dinh vi tri twong quan gitra chi tiét, may va dung cu cét thong qua cac co ciu
dinh vi ctia d6 ga.

Vi du, trén hinh 1.4, trude khi phay chi tiét dugc dinh vi boi mat A d¢é dam bao

kich thuéc H khi gia céng dugc dinh vi béi mat B dé dam bao kich thudc a®.

b — T — — —P—'}

a

X
q
> T

TR TR ¢
//ﬂ///\/A//
® O
Hinh 1.4- Phuong phap tw dong dat kich thudc
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Do d6 khi gia cong ca loat phoi (trong mot 1an diéu chinh dao) néu nhu d6 mon
hai mat dao nhd hon dung sai cho phép dy, d; thi cac kich thuéc H va a trong loat gia
cong nay déu dat yéu cau .

- Uu diém cua phuong phap dong dat kich thude:

+ Do chinh xac gia cong it phu thudc vao tay nghé ciia ngudi thg va do d6 co
kha nang dat dugc do chinh xéc cao.

+ Thoi gian gia cong nhanh hon va do d6 nang cao dugc ning suit ha gia thanh
san pham.

- Nhuoc diém cua phuong phap tu dong dat kich thude:

+ S6 luong chi tiét gia cong trong mot loat phai du 16n (dé giam chi phi thay doi
cho viée ché tao do ga, dung cu cit va dung cu do chuyén dung, cling nhu thoi gian
diéu chinh may...).

+ Khéng tan dung dugc mot sé phoi o sai s6 qua 16n do qua trinh ché tao phoi
gay ra.

+ Can luu y rang, néu dung cu cit mon nhanh trong qué trinh gia cong, lam cho
thoi gian giita hai 1an diéu chinh may ngan lai, lam giam d6 chinh x4c gia cong va lam
tang chi phi gia cong do d6 s& dan dén l1am giam hiéu qua kinh té.

1.3. Ap dung nguyén tic 6 diém dé dinh vi phéi

Mot vat ran trong khong gian 3 chiéu c6 sau bac tu do chuyén dong. Néu dat
trong toa do dé cac thi sau bac d6 1a :

- 3 bac chuyén dong tinh tién theo 3 phuong cua cac truc OX, OY, OZ.

- 3 bac chuyén dong quay quanh 3 truc OX, OY, OZ.

Dé vat ran c6 mot vi tri duy nhét, ta phai han ché ca sau bac tu do ndi trén, tuy
nhién trong thuc t& khong phai luc nao cling can han ché ca sau bac, ma chi can han
ché mot sb bac can thiét ndo d6 du dé dam bao yéu cau cia chi tiét gia cong. Dé thuc
hién duoc diéu dé trude hét ta hiy xét viée dinh vi cho mot khéi hop nhu sau
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Hinh 1.5. M6 hinh nguyén tdc dinh vi 6 diém




- Trén mat phang song song vi mat XOY dung 3 diém d& 1, 2, 3 dé han ché 3 chuyén
dong tuy do 1a :
+ Chuyén dong tinh tién theo truc OZ.
+ Chuyén dong quay quanh tryc OY.
+ Chuyén dong quay quanh tryc OX.
Mat dinh vi nay goi 1a mat dinh vi chinh, thuong chon mat c6 kich thudce lon.
- Trén mit phiang song song véi mit YOZ dung 2 diém d& 4, 5 dé han ché hai
chuyén dong ty do 1 :
+ Chuyén dong tinh tién theo truc OX.
+ Chuyén dong quay quanh truc OZ.
Mat dinh vi nay goi la mat dinh hudng, thuong chon mat co6 kich thudce dai va hep.
- Trén mit phang song song v6i mit XOZ dung 1 diém d& 6 dé han ché mot
chuyén dong tinh tién theo OY con lai ( hinh 1.4). Mat dinh vi ndy goi la mat chan.
Viéc dinh vi nhu vay s€ han ché hoan toan ca 6 chuyén dong tu do cua vat, tuy
nhién can chii y mot s6 diém sau :
- Ba diém d& 1,2,3 cang xa nhau cang t6t (khong dugc 1a dudng thang). Dién
tich tam giac chan dé 1°2°3° cang 16n cang tot.
- Hai diém d& 4,5 cang xa nhau cang t6t, duong ndi hai diém d6 phai song song
vo1 mat dinh vi ba bac.
- Mbi mot mit phéng déu co kha nang dinh vi han ché ba bac tu do nhung néu
mot mit dd han ché 3 bac tu do thi hai mit con lai chi han ché 2 va 1 bac tu do.
1.4. Quan hé giira thiét ké cong nghé va thiét ké do ga gia cong
Sau khi thiét ké cong nghé can phai thiét ké d6 ga cho nguyén coéng d6. Két cau
d6 ga phu thudc vao duong 16i cong nghé da dugc xac dinh.
Khi thiét ké d6 g4, ngudi thiét ké phai ndm vimg muc dich va ndi dung cia quy
trinh cong nghé. Thiét ké d6 g bao gdm céac nodi dung sau :
- Cu thé ho4 so do ga dat chi tiét gia cong nhu nguyén 1y dinh vi, kep chat, két cAu
ctia chung va phan rd cac phan dinh vi va kep chit.
- Chon két cAu chinh xac cta bod phan dinh vi, nén chon céc két cau da duoc tiéu
chuan hoa.
- Xac dinh tri sb cua luc kep can thiét.
- Chon két cAu chinh xé4c cta bd phén kep chat, nén chon céc két cAu d3 duoc tiéu
chudn hod.
- Xéc dinh két cAu cua cac bod phan khac, nhu : by phan dan hudng dung cu cit,
bd phan phan do, than dd ga, dé dd ga...
- Toéng hop cac bo phan da chon thanh d6 ga hoan chinh, xac dinh cac kich thudc

tong thé cua dd ga.
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- Xéc dinh sai s6 cho phép khi ché tao, 1ap rap va diéu chinh d6 ga.
- Quy dinh cac diéu kién k§y thuat dé ché tao, lap rap va nghiém thu dd gé.
1.5. Cac thanh phan chinh caa dé ga gia cong cit got
Tuy theo tinh chat cua nguyén cong, d6 ga gia cdng cat got can thiét ké cd két
cau cu thé bao gém nhiéu bo phan khac nhau.Néi chung két cau cu thé cua mot d6 ga
gia cdng cat got bao gom cac bo phan sau :
- Co céu dinh vi: dung dé xac dinh vi tri cua chi tiét trén do ga (chdt dinh vi,
phién ti, khdi V, truc ga,...)
- Co ciu kep chat: dung dé thuc hién viéc kep chat chi tiét gia cong (chau kep,
ren, banh léch tam,...)
- Co ciu dan hudng, so dao: dung dé dan hudng va dinh vi tri chinh xac cua dao
d6i voi do ga (cit so dao, bac dan khoan,...)
- Co cau dinh vi d6 g4 trén may: Dung dé dinh vi d6 gé trén ban may (then dan
huéng dd ga phay,...)
- Than do ga: dung dé lap céc chi tiét dinh vi, kep chat,...cta do ga
- Cac co cau khac: tiy thugc vao cac bé mat gia cong cu thé, trén d6 ga con co
cac chi tiét va co cdu khac nhu co cdu phan do, co cdu dinh tdm, co cau khuéch dai luc

Kep,...

1.6. Sai s6 ga dit phoi trén dd ga gia cong cit got
1.6.1. Khai niém

Khi ga dit chi tiét sinh ra sai s, sai s6 ga dat bao gom :
- Sai s6 chuén ec.

- Sai s6 kep chat &.

- Sai s0 d0 ga £q,.

_ 2, 2, 2
Sgd—80+8K+8dg—\/8C+8K+8dg

1.6.2. Sai s6 chuén &c.

M
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Hinh 1.6- Sai s6 chudn sinh ra khi chudn dinh vi khéng trimg véi kich thuée.
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Sai s6 chudn la sai sé phdt sinh do viéc chon chudn khéng tring goc kich thuée
va gid tri cua né la lwong di dong cia géc kich thuée chiéu lén phuwong kich thudc
thuc hién.

VD : Vi chi tiét gia cong nhu hinh 1.6, néu kich thudc gia cong 1a A thi khong
¢6 sai s6 chuén, néu kich thude gia cong la B thi sinh ra sai sb chuén, vi B phu thudc
vao H trong khi H c6 dung sai va sai s6 ctia B dung bang dung sai ctia H : &g = 8.

Thuc chat kich thudc can dat khi gia cong 1a khau khép kin ctia chudi kich thudc
cong ngh¢, chudi d6 hinh thanh trong mot nguyén cong hay mot s6 nguyén cong.

Goi kich thuéc can dat dugc 1a L, thi L phy thudc vao cac khau thanh phan aj, X; :

L = @(X1, X2, Xn ; 81, 82, @n)-
Trong d6 : x; 14 cac kich thudc thay d6i c6 dung sai 12 8
a; 1a céac kich thuéc khong doi.
Luong bién dong cia kich thudc L 1a :

AL = a—(PAX1 +@AX2 +... +a—(prn
OX4 OX, OX

n
theo phuong phép cuc tiéu — cuc dai thi sai s6 g §
chuan cua L 1a : " 7’.
o
n 8([)
Eo) = 2[5 |Ox .
i1 | OXi l-dmin |
Theo phuong phap xac sut, sai s6 chuén s& 1a '
dmax
n 8 2 ,
Eo) =11 o K23, Hinh 1.7 — Chi tiét dinh vi trén
i1 | OX ' chot tru ngan

K; 1a hé s6 phu thudc vao quy luat phan
b ctia cac khau thanh phan (céc x;),
K; =1+ 1,5. Phan b6 chuan (Gauss) thi K = 1.

Vi du vé tinh sai s6 chuan bang phuong phap cuc dai — cuc ticu :

Hinh 1.8. So do tinh sai sé chuan khi dinh vi trén khoi V
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Tinh sai s6 chuan khi gia cong cac kich thude Hy, Hy, Hs trén chi tiét truc co

duong kinh D™ duoc ga trén khdi V dai co goc V 1a a.
- Tinh EC(HY) -

NM-MA-AN=0
= MA=NM - AN

D D |=ap dung cong thuc tinh ra :

2sin% 2
2
8D 8D
Cor) = o
2sin > 2
2
- Tinh €C(H2)-
NM+MB-BN=0
= MB=BN-NM
< H, =BO+ON-a,
D D
2sin—
2
=ap dung cong thic tinh ra :
5 9
Gory) = o Ty
2sin—

- Tinh €C(H3) : tuong tu nhu €c(H1) va EC(H2) » ta tinh du:(_rc :

Zsing
2

EC(Hy)

2, Tinh sai s6 chuén khi chi tiét dinh vi trén chét tru ngin.
AO+00’-0’A=0
— 0’A=A0+00’=C + 00’
=&ch) = Nimax = Nimin
Nmax = C + Siax/2

Nimin = C + Spin/2 =€Ech) = Siax = 8p + 84 + Spin
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1.6.3. Sai s6 kep chiit &.
Sai s6 kep chdt xudt hién do liec kep chdt phéi thay déi gdy ra va c6 gid tri bang

liwong di déng ciia chudn goc chiéu lén phirong kich thiede thuwce hién.

-«
]

w

)

Hinh 1.9 Quan hé giita liec kep va chuyén vi
€k = (Ymax— Ymin)-COSQL

Hmax
H min

ym/n
~—Ymax

Trong do :
ala goc gitta phuong kich thude thuc hién va phuong dich chuyén cua chuan goc.
Yimax: Ymin 12 Irong dich chuyén 16n nhat, nhé nhét cta gdc kich thude khi luc kep thay

doi teong ung (Wmax, Whin)-
Nguoi ta di tim ra cong thirc tinh luong dich chuyén :
y = C.q"Trong do6 :

C la hé s6 phu thudc vao vat li€u gia cong va tinh trang bé mat tiép xuc gitra chi
tiét va do dinh vi.

q 1a ap luc riéng trén bé mit chi tiét tiép xtic voi dd dinh vi.
nlélsémﬁ,n< 1.
1.6.4. Sai sb db g4 &g
- Sai s6 d6 g4 €4 Sinh rado ché tao, lap rap do ga khong chinh xac &g ; do mon do ga

em va do 1ap rap do ga 1én may khong chinh xéc gg.

- Sai s6 @6 g4 c6 thé dugc xac dinh nhu sau : €9 = Ect TEm T €
- Khi ché tao d ga, thuong chon do chinh xac cua dd ga cao hon do chinh xac can dat
ctia chi tiét gia cong 1a mot cap.
- C6 thé xac dinh do mon cua dd dinh vi nhu sau :
u= B\/N Trong d6 :

N 14 s6 lan ti€p xuc cua chi tiét gia cong voi do dinh vi.
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B 1a hé sb phu thudc hinh dang ctia dd dinh vi, diéu kién tiép xiic giira
mit chuin cta chi tiét va bé mit 1am viéc cua dd dinh vi cling nhu tinh
trang lam viéc cua ching.

- Sai s6 lap dat thudng khong 16n va kho xac dinh, thong thuong g4 = 0,01mm.
- Dé dat duoc yéu cau cua gia cong thi tong cac sai s6 xudt hién trong qua trinh

gia cong phai nho hon sai s6 cho phép, nghia 14 :

\/Azdh + A%y +3AT +3AL el + D Ay <8

Trong do :

€qd < |€ga| = (1/5 & 1/2)8

81a dung sai cho phép cua kich thudce can dat.

gqq 12 sai s6 thuc té xuat hién khi ga dat.

Agn 12 sai s6 do bién dang dan hoi ciia hé théng cong nghé gy ra.

Agc 12 sai s6 do diéu chinh may

Am 12 sai 6 do mon dung cu.

Ay 12 sai s6 do bién dang nhiét cta hé thong cong nghé.

2 Apg 12 téng sai sb hinh dang cua phoi trén céac tiét dién khac nhau.
— can thoa mén diéu kién :

-2 -2 =2
Sgdﬁ‘sgd‘: €c + &K + Edg

-2 -2 -2 -2 =2
=VE&Cc +EK +Em+Ed+ Ect

=khi ché tao d6 g4 phai thoa man diéu kién :

o < lows —c6 —ck —on o
1.7. Trinh ty thiét ké dd ga chuyén dung
Budc1:
- Phan tich so d6 ga dit va cac yéu cau k¥ thuat ciia nguyén cong.
- Kiém tra cac bé mat chuin dinh vi vé d6 chinh x4c va do nham.
- X4c dinh kich thudc, hinh dang, $6 luong va vi tri cua cac co cAu dinh vi phoi trén dd
ga.
Luwu y : Chon co cu dinh vi da duoc tiéu chuin hoa.
Budc 2 :
- X4c dinh lyc cit, mdmen cit
- Xac dinh phuong, chiéu, diém dit cua luc cit, mdémen cét.
- X4c dinh gia tri can thiét va diém dat cua luc kep chit phoi.
- Chon co chu kep chét phoi (Vé tinh chat kep chdt, hinh dang, kich thudc) sao cho

dam bao ning suat kep chit can thiét.
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Luwu y : Chon co ciu kep da dugc tiéu chuan hoa.

Budc3:

- Chon co ciu dan huéng, so dao.

- Chon co ciu phan do, chép hinh, co ciu dinh vi d6 ga trén may.

- Chon than dd ga (vé két cau, vat liéu, phuong phép ché tao...).

Buéc 4 : Xac dinh sai s6 ché tao dd ga cho phép.

Buwéc 5 : Xac dinh ning suit ga dit: Co cau kep nhiéu phoi.

1.8. Yéu ciu dd ga gia cong

- Pam bao chon phuong an két ciu d6 ga hop 1y vé k¥ thuat va kinh té, st dung cac
két cau tiéu chuan.

- Pam bao céc tiéu chuan vé an toan k¥ thuat, dic biét 1a diéu kién thao tac va thoat
phoi khi sir dung d6 ga.

- Tan dung cac két cau da dugc tiéu chuan hoa.

- Pam bao lap rap, diéu chinh d6 ga trén mdy thuan tién.

- Pam bao két cu cta do ga phu hop vai kha nang ché tao va lap rap thuc té cta co s

san xuat.
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CHUONG 2
CO CAU PINH VI PHOI

2.1. D6 dinh vi

Db dinh vi 1a cac chi tiét hodc co cau ctia d6 ga, duoc bb tri sao cho khi mat lam
viéc cua chiing tiép xuc véi mat chuan cua chi tiét gia cong thi vi tri cia chi tiét dugc
xac dinh chinh xac so v&i may hoac dao.

Tuy theo tinh chét ctia mit chuin, d6 dinh vi c6 nhiéu loai khac nhau.

2.2. Pb dinh vi khi chuin 12 mit phang.
- Khi mit chuén la mit ph'fmg thi d6 dinh vi c6 thé 1a cac loai chdt ty hodc cac loai phién
ty.
- Mot chdt ty han ché 1 bac tu do, can han ché 2 bac tu do thi dung 2 chdt ty, can han
ché 3 bac ty do thi dung 3 chét ty.
- Mot phién ty han ché 2 bac tu do, khi can han ché 3 bac tu do thi dung 2 phién ty.

1, Chét ty 6 dinh.

Chét ty
Pau phang Pau chom cdu Pau khia nham
v v _ v
Khi chuan tinh Khi chuan tho Khi chuan tho
D D D !
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Hinh 2.1. Cdc logi chét ty ¢é dinh

- Chbt ty dé dinh vi khi chuan 14 mat phang. Cé nhiéu loai chét ty (hinh 2.1.).
- Chét ty co6 thé duoc ldp voi than d6 gd mot cach truc tiép hodc thong qua bac
|6t




Page 13

- Chét ty ¢6 duong kinh D < 12mm dugc ché tao béng thép dung cu c6 ham
lugng cacbon tir 0,7 + 0,8% va t61 dat d§ ctrng HRC = 50 + 60.

- Chét ty c6 dudng kinh D > 12mm dugc ché tao bang thép cacbon c6 ham luong
Ctr 0,15+ 0,2% va to1 dat 46 cing HRC = 55 =+ 60.

- Khi bé mit dinh vi 12 bé mat thoé nén dung phién ty dau chom cau hodc khia

nham ( hinh 2.1 a, b). Khi mit dinh vi 1a bé mit tinh nén dung chét ty phing.

2, Chét ty diéu chinh va chét ty tir lua.
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Hinh 2.3. Chot ty tu lra
- Chét ty diéu chinh dung dé dinh vi khi mat chuan 1 mat thd, c6 nhiéu sai léch hinh
dang.
- Chét ty tu lya dung dé dinh vi mit chudn thé cta nhitng chi tiét ¢6 khéi luong 16n.
Thay thé mot diém dinh vi bang hai hodc 3 diém dé ting d6 ctng vimg. Dung chdt tyu
Iira s& 1am cho két cau do ga phirc tap, nén chi dung khi that can thiét.
3, Chot ty phu.
- La nhiing chét ty khong c6 tac dung dinh vi ma chi dé nang cao do ctmg viing cho chi
tiét gia cong.
- Khi ga dit, chét ty ¢ dang tu do, ga dat xong, chét ty duoc ¢d dinh nho céc vit kep.
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a) b i
Hinh 2.4. Chot ty phu
4, Phién ty (Hinh 2.5).
- Phién ty dung dé dinh vi khi chuén 14 mit phéng tinh c6 dién tich phu hop.
- Phién ty thudng duoc lam bing thép c6 ham luong cacbon tir 0,15+ 0,2, t6i sau khi
tham than dé dat 4o cung HRC = 55 + 60.
L dic 03
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Hinh 2.5. Cdc logi phién ty

- Phién ty phang (hinh 2.5 a) ¢6 cau tao don gian, dé ché tao, d cing viing cao nhung
kho 1am sach phoi vi céac 16 bat vit 1dm xudng. Thuong dung phién ty phang khi dinh
vl mat phéng canh
- Phién ty bac (hinh 2.5¢) ¢ cau tao phan bat vit riéng voi mat dinh vi nén phan bat vit
khong can lam 16m xuéng nén dé dang vé sinh hon, tuy nhién chiéu rong B lai 16n
cong kénh nén it dung.
- Phién ty c¢6 ranh nghiéng (hinh 2.5b) khic phuc dugc nhuoc diém cua hai loai phién
ty trén tuy nhién viéc ché tao lai ton kém hon.

Thuc t& dbi v6i nhitng bé mit phing chon 1am chuan 16n thi nén dung hai (
hodc ba) phién ty két hop v6i nhau.
2.3. Po dinh vi khi chuan la mit tru ngoai.
2.3.1. Khéi V
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Khi chuén 12 mit tru ngoai thi thuong dung dd dinh vi 1a khéi V. Mot khdi V ¢
thé dinh vi duoc nhiéu mat try c6 duong kinh khac nhau. Khdi V ¢6 hai loai: khdi V
ngan, khbi V dai.

- Khéi V ngan 1a khdi V ¢6 chiéu dai tiép xtic voi mat chuan 1a L thoa man L/D
<1, D la duong kinh cua phoi. Khéi V ngén chi han ché duoc hai bac tu do.

- Khdi V dai 1a khdi V ¢ chiéu dai tiép xuc vi mat chuan L sao cho L/D > 1,5.
Khdi V dai han ché duoc 4 bac ty do.
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Hinh 2.6. Cdc logi khoi V

Vi tri cia khdi V quyét dinh vi tri cta chi tiét ga trén n6 do d6 khdi V can dinh
vi trén than d6 ga bang hai chét va kep chit bang 2 vit

Khéi V tiéu chuén c6 goc a=60°, 0=90°vaa=120°

Khéi V duoc ché tao b::ing thép 20X, 40X, mat dinh vi duoc thAm cac bon sau
0,8 + 1,2mm, t6i cung dat HRC = 58 + 62.
2.3.2. Mam cap

Khi gia cong trén may tién, hodc chi tiét dang try tron trén may phay thi do

dinh vi 1a cac chau cia mam cap 3 chau ty dinh tam ( hoac mam cép 4 chau).
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Hinh 2.7. Mam cap 3 chéu tw dinh tam
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Hinh 2.7. Mdm cdp 4 chdu

- Khi can gia cong cac chi tiet dang tron xoay c6 tdm gia cong trung vdi tam quay cia

may tién thi nén dung mam cap 3 chiu tu dinh tdm vi kha nang dinh tAm nhanh, chinh
X&c.
- Khi can gia cong cac chi tiét dang tron xoay nhung léch tdm hodc can gia cong cac
chi tiét khong phai 1a tron xoay trén may tién thi nén dung mam cip 4 chau, khi d6 kha
nang diéu chinh vi tri ciia cac chau kep sé& linh hoat hon phu hop véi dang bé mat can
dinh vi.
2.3.3. Ong kep dan hoi

Khi chuan 1a mit tru tinh, c6 d6 chinh xac nhat dinh, néu gia cong trén may
tién, phay thi dd dinh vi c6 thé st dung la 6ng kep dan hoi. éng kep cé thé dinh tam
v6i do chinh xac cao hon mam cip 3 chau (c6 thé dén 0,01 + 0,03 mm). ong kep dan
hoi duoc ché tao tir thép 20X, 40X { thép hop kim }, Y7A, Y10A { thép cac bon dung
cu }, 9XC, thép 45. Cac bé mat 1am viéc toi dat do cirng HRC =45 + 50.

Hinh 2.8. Ong kep dan hoi

2.4. Do dinh vi khi chuin 13 mit trong (bé miit 15)

Tuy theo yéu cdu vé ga dat va tinh chit ciia mat chun, c6 thé dung nhiéu loai
dd dinh vi khac nhau
2.4.1. Cac loai chét ga
- Chét tru dai 1a chét try 6 L/D > 1,5. Chdt tru dai ¢6 kha nang han ché 4 bac ty do.
- Choét try ngén, c6 L/D < 1/3. C6 kha ndng han ché 2 bac tu do.
- Chét tram, c6 thé goi la chét vat. Chét co két ciu tuong tu nhu chét tru ngén nhung
phan 1am viéc bi vat di dé chét chi co thé dinh vi dugc 1 bac tu do (hinh 2.9d).
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Hinh 2.9. Cdc logi chot gd

Vit liéu dung dé ché tao cac loai chét :
- Khi d.< 16mm, duoc ché tao tir thép CD70.
- Khi de> 16mm, duogc ché tao tir thép 20Cr, thim than dat chiéu day 0,8+
1,2mm sau do6 to61 dat HRC = 50 + 55.

Lap ghép gitra 16 chuan va chét 1a H7/h7.Con lap ghép giita chdt ga véi than do
ga thuong 1a H7/k7 hoac H7/m7.

Khi lap quy trinh cong nghé gia cong chi tiét dang hop, thuong chon chuan théng
nhat 12 mt phéng, chuin phu la hai 16, mot 16 dung chdt tru ngén han ché 2 bac tu do,
16 con lai dung chdt tram han ché 1 bac ty do.

Yéu cau ciia mit phang 1am chuan phai ¢6 R, = 0,63+ 0,25um, do chinh xac cua
hai 16 1am chuan khong thap hon cap 7. P vudng goc cho phép giita hai 16 voi mit
phang 1am chuan < 0,02/100mm.

Trong mot sb trudng hop dic biét hoic khi 16 gia cong con thd thi nén sir dung
chét con
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Hinh 2.10. Céc logi chét con
- Chét con cig (hinh 2.10a) han ché dugce 3 BTD
- Chét con tuy dong ( chdt cén mém — hinh 2.10b) han ché 2 BTD tinh tién. Chdt con

tuy dong st dung khi chudn dinh vi 1a chuan hé nhim muc dich d& bé mat cén lam

7
0

viéc cua chot con luon ludn tiép xtc véi 16 trong mot loat phdi dugce ché tao bang duc,
ren...
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Goc con thuong 13 a=60°, a=75"
2.4.2. Cac loai truc ga

- Truc g4 hinh try : 12 d6 dinh vi dé gia cong chi tiét trén may tién, may phay,
may mai khi chuan 13 15 try d3 gia cong tinh. Chiéu dai 1am viéc cua tru L phai
dam bao L/D > 1,5. Lap ghép giita bé mit lam tryc ga v6i bé mit chuan phai co
khe hé dii nhé dé dam bao d6 dong tim gitta mat gia cong va mit chudn thuong
dung la H7/h7.

- Truc g4 con : giita bé mit truc ga tru v6i bé mit chuan co khe ho, dé triét tidu
khe hé, nguoi ta thay truc ga tru bang truc ga con, c6 do con khoang 1/500
+1/1000.

- Truc ga dan hoi : khi gia cong cac mat tru trong c6 thanh moéng, ngudi ta st
dung truc ga dan hoi dé tranh 1am bién dang chi tiét gia cong. Truc ga dan hoi
c6 kha nang dinh tdm chinh xéc.

- Céc loai truc ga thuong duoc ché tao tir thép 45 hoac 40X, nhiét luyén va mai
dat d6 nham R, <0,63um.
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Hinh 2.11. Mt s6 loai truc ga
2.5. Po dinh vi khi chuan la hai 16 tam.
2.5.1. Miii tam cirng
Khi gia cong mat try ngoai ctia cac truc bac trén may ti¢n hodc trén may mai,
dé dam bao ddong tam giira cac mit bac phai ding chuan thong nhat 13 hai 16 tim, d6

dinh vi l1a cac miii tam.




Hinh 2.12. Cac loai miii tam cung

- Mili tim cimg duogc lip vao 16 con cua truc chinh trén may tién hodc may mai, c6
tac dung han ché 3 bac tu do tinh tién. LS tAm lép vao y sau co tac dung han ché 2
bac tu do quay.

- Mii tdm khia nham (hinh 2.12 d) ding dé truyén momem cho cac chi tiét dang

bac.
2.5.2. Mii tam tuy dong

Khi gia cong céc 16 tdm c6 sai s6, néu ga cac 18 tim nay 1én cac miii tam cd dinh
s& gay ra sai s6 doc truc cua chi tiét gia cong. Nén khi can khdng ché chiéu dai tryc
chinh xac thi phai dung loai miii tdm tuy dong. Phan con cta miii tAm han ché hai bac
tu do tinh tién, phﬁn dau ctia vé miii tdm han ché bac tu do tinh tién con lai. Sau khi ga

dit xong chi tiét thi phai ¢6 dinh miii tAm.

N
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Hinh 2.13. Miii tdm tuy dong
2.5.3. Miii tam quay

Miii tdm dugc két cau sao cho c6 thé quay cung chi tiét nhim tranh mon cho 16

tam trén chi tiét khi van toc quay 16n.




a) b)

Hinh 2.14. Miii tam quay
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CHUONG 3
CO CAU KEP CHAT

3.1. Khai niém vé kep chit va cac yéu cau doi véi co ciu kep chit
3.1.1. Khai niém

Kep chat 14 cong viée tiép theo sau khi dinh vi dé hoan thanh viéc ga dat chi tiét.
Co ciu kep chat 1a bo phan cua dd ga c6 nhiém vu sinh ra luc kep khi c6 ngoai lyc tac
dung vao né. Tac dung cua co ciu kep chit chu yéu dam bao sy tiép xtc chic chin
gifra phoi va d6 dinh vi, dong thoi khong cho né dich chuyén ciing nhu rung dong dudi
tac dung cua luc cit.
3.1.2. Yéu cau doi véi co cau kep chiit

Co cau kep chat co6 cac yéu cau co ban sau :

- Khong pha hong vi tri da dinh vi cta phoi.
- Luc kep phai du dé chi tiét khong bi x€ dich dudi tdc dung cua luc cat nhung
khong qua 16n 1am cho phéi bi bién dang.
- Khong lam hong bé mat do luc kep tac dong vao.
- Thao tac nhanh, d& ton stc.
- Ké&t cAu nho gon, an toan, dé bao quan, stra chira.
- C6 gang lam lyc kep hudng vao mit chuan chinh, khong nguoc chiéu luc cit.
- DPiém dit cua luc kep phai chon sao cho khong lam chi tiét co xu huong lat.
Dudéi day, chung ta cung xét mot sb yéu cau cu thé déi véi viée kep chat
* Phuwong, chiéu ciia luc kep
Phuicng va chiéu ctia hic kep c¢é lién quan mat thiét véi chuin dinh vi
chinh, chiéu cta trong lidng ban than chi tiét gia cong, chiéu cia luc cit. Noi
chung phiiong ctia luc kep nén thing géc véi mit dinh vi chinh, vi nhu thé s& ¢6
dién tich tiép xuic 16n nhat, giam dudc ap suat do hic kep gay ra va do dé it bién
dang nhat. Chiéu cia luc kep nén hudng tif ngoai vao mit dinh vi, khong nén
ngude chiéu vdi chiéu luc cat va chiéu trong hidng ban than chi tiét gia cong (kep
tii duidi 1én), vi nhu thé Iuc kep phai rat 16n, co cAu kep cong kénh, to va thao tac
ton stic. Luc kep nén cung chiéu véi chiéu luc cit va trong higng ban than vat gia
cong, nhung déi khi vi két ciu khong cho phép thi ¢é thé chon chiing thing géc

vOi nhau.
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Hinh 3.1. M6 hinh minh hoa phwong chiéu ciia luc kep
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* Diém dgt ciia lwc kep

Khi xdc dinh diém dit luc kep iw l w
caAn phai tranh chi tiét nhan thém ngoai | |

Iiic va md men quay. Diém dit lc 6t

nhat phai tac dung lén vi tri cta chi i
tiét ¢6 do cling viing 1én nhat va nén & \:___/—J \,:/—/
ngay trén diém dé hojc trong pham vi ab b) i

dién tich do (hinh 3-2): a- vi tri diém Hinh 3.2. Lua chon diém dét luc kep
dit luc kep khong ding, b-vi tri diém dit luc kep ding.

3.2. Phwong phap tinh luc kep cén thiét.

- Khi gia cong, chi tiét chiu tac dong cua cac ngoai luc : luc cit, luc kep, phan luc
& cac diém tua, luc ma sat, trong lugng ban than. Xét chi tiét & trang thai can
béng, tinh luc kep.

- Xét lyc cit trong truong hop nd 1a nguy hiém nhat dbi voi trang thai can bang.

- Khi tinh luc cét phai dua vao hé sb an toan :

K =K. Ki. Ks. Ks. K. Ks. K.

Ko — Hé sd an toan chung, Ky = 1,5+2.

K, — Hé s ké dén lugng du khong déu, gia cong tho K, = 1,2 ; gia cong tinh K, =

1.

K, — Hé s6 ké dén dao cun, K, = 1+ 1,9,

K3 — Hé s6 ké dén su tang luc cat do cat khong lién tuc, K3 =1,2.

K, — Hé s6 ké dén nguén sinh luc, kep chat béng tay K4y=1,3; béng khi nén,

dau épK, = 1.

Ks — Hé s6 ké dén vi tri thuan lgi cia tay quay,goc quay < 90° Ks = 1 ; > 90° K; =

1,5.

Kg — Hé sb ké dén moémen lam 14t phoi,dinh vi trén cac chot tyKe=1; phién ty Ke

=1,5.
Tinh lc kep dwoc tinh trong mot so truwong hop cu thé :
P||W w
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Hinh 3.3. So do kep chat khi chudn la mdt phang

1, Lyc cat cung chiéu voi lyc kep W va vuong goc voi mat chuan.
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Theo so dd hinh 3.3a, luc cét P cung chiéu voi luc kep W va vudng gbéc cdi mat
chuan chinh. Néu hé khong giy ra hién tuong trugt thi W = 0, khi d6 khong can dén
luc kep chat. Vi du khi chudt 16 (chudt ding). Con khi c6 hién tuwong truot thi khi d6

N
P+W)fi+fi)=N->W = —P
L fitfa
Thém hé s6 an toan vao ta dugc W = K( y —P)
fitf2

Trong do:
K: hé sb an toan chung
N: luc truot
fi:hé s6 ma sat gilra mat chuén cta chi tiét véi mat dinh vi.
Mat thoé f; = 0,2 = 0,3; mat tinh f; = 0,1 = 0,15
f>: hé s6 ma sat giita mo kep va chi tiét
2, Luc kep W vudng goc v6i phuong lyc cit P (hinh 3.3b)
W@ +1f) 2P =W :K.L
fi+1,
Trong do:
K: hé s6 an toan chung
fi: hé sb6 ma sét gifra mat chuan cua chi tiét vgi mat dinh vi.
Mat thé f; = 0,1 = 0,3; mat tinh f; = 0,1 <= 0,15
f>: hé s6 ma sat giita mo kep va chi tiét f, = 0,1 + 0,15
3, Luc kep W nguoc chiéu véi luc cat P va trong luong G (hinh 3.3¢)
W=K.(G+P)

Tinh luc kep cin thiét khi gia cong trén may tién, chi tiét g trén mam cip 3

chiu.
biéu kién can bing : W w
- Phuong trinh can bing p ) R,
mo men: ~K W.f W.f
W, f-R>K-M, I B I
W, -f-R=K-P, R, Py
K-P, R =7
Dods Wy == === S
Luc kep trén méi chau : ‘
W Hinh 3-4: so do tinh hic kep khi tién
s
Wo—X (1
z

- Phuiong trinh can bing chéng tridt doc:

W, - f2K-P, - W, > KB
‘ £
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K.Py
f.z

Tur d6 luc kep trén mdi chau sg 1a: W =

Tham khéo : hé s6 ma sat f:
+ Mt chuén tinh tua trén phén ty, f=0,1 = 0,15,
+ Mit chuan tho tua trén chdt ty cing chom cau, £=0,2 = 0,3.
+ Chuén thé tya trén chot ty khia nham hodac mé kep khia nham, = 0,5

= 0,7.
v z
P W = 1 8.
‘ i
B
v e e
- R _—
a, b,

Hinh 3.5 —So do tinh luc kep khi khoan
Tinh lyc kep khi khoan :

- Trudng hop don gian, chi tiét c6 xu huéng quay quanh tim mii khoan
(hinh3.5a)

Mes (f+F)WL  —=Ws— Mo ywog M
(+)R (+5)R

\%

- Chi tiét c6 xu hudng quay quanh tdm cta né (hinh1.23.b,):

(W, +2Nf)R> %.&
ok MR~ 2N

dR

Tinh lwe kep khi phay.
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C6 nhiéu phuong phap phay, é méi
phuong phéap luc cit cé gia tri va hudng

khac nhau lam cho hjc kep khac nhau.

Tuy theo s6 dd cy th€ ma phan tich, xem

xét dé tinh lic kep ddm bdo kep chit

viing vang. -
- Khi phay mat phé’?mg bang dao “

phay mit diu va chuin la mit ddy (hinh
3-6).Theo hinh vé, ta thay lic P, co tac
dung ho trg cho luc kep W (vi cung chiéu Hinh 3-6- So do tinh lic kep khi phay
voi luc kep); P, co tac dung lam cho chi  mdt ph(‘fng béng dao phav mdt dau

tiét quay xung quanh canh 2-4, canh 1-3
bi hat 1én; P, lam cho chi tiét quay xung quanh canh 3-4, canh 1-2 bi hat 1én. Vi
vay Iuc kep W & goc 1 phéi ¢6 kha niang chéng lai dide tat cd cdc moé men do

cac lyc cat gay ra.

, K-P. -
Ta co : K-Px-as2-W-l—>W2—"la (1)
K-Pz-a$2-W-b—>W_% (2)

Phuong trinh (2) dudi tac dung cia luc Py khi méi cat vao chi ¢6 luc kep 6
vi tri 1 chiu, con dao khi sap thoat khéi ving cét thi chi c6 Iy kep & vi tri 2 chiu.

Tuy theo vi tri clia dao ma trang thai nguy hiém c¢6 thé xé dich phéi khdc
nhau, d€ dam bdo an toan cin thiét phai tinh luyc kep & vi tri nguy hiém nht.

Trong vi du trén, khi dao & vi tri bén phai hé théng an toan hon khi né é bén
trai. Trong 4 mé kep thi s6 1 1a mé kep phai chiu luc 16n nhét va tinh hic kep tai
vi tri d6. Cong thiic (3) chinh la gia tri can tinh Iuc kep & goc 1.
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Hinh 3-7: So do tinh hic kep L%;
khi phav chi tiét ga ddt trén 6
diém tia (han ché 6 bdc tii do). Hinh 3-8

Phay miit phing chi tiét hop bing dao phay miit dau, ga chi tiét trén 6

diém tya han ché 6 bac ty do. Luc kep vudng géc voi mit phing thing ding di
qua hai diém tija bén hong cta chi tiét (hinh 3- 7).

Lic nay lic ma sat phai thing dude thanh phan Iuc Py nhdm khong cho chi
tiét xé dich doc.

Khi kep bing hai mé kep, Iuc kep do hai mé kep sinhrala: W=W,=W

Lic ma sat gitta hai mé kep va chitiétla: F,vaF,.

Liic ma sat gitia mit dinh vi cta chi tiét va mit dinh vi ctia d6 ga F; va F,.

Gia thiét hé s6 ma sat t,=t,=f,=t,=t, thi F__,=F ,,=F =F,=W-f

Phuong trinh c4n bang chéng tridt la:

4W-> K-Py
Vay: W= K-Py
4-f

Thanh phin lyc P, ¢6 téc dung day chi tiét vao hai di€ém tya bén hong
khoéng gay xé dich hoic 1at chi tiét néu lyc kep hidng ding vao cac diém tya
hoic thap hon.
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Phay mat phz“?lng bang dao phay tru (hinh 3-§8).

Truong hop x4u nhat khi bit diu gia cong va cit toan bo chiéu sau cat. Chi
tiét bi quay quanh di€m O do tac dung ctia mé men R-L, con hai mé men ma sat
F,-f,-L, va E, -f, -L, chdng lai su quay ctia chi tiét § hai chét ti A va B (do
kep lién dong, nén bé qua mé men ma sat 6 gita mé kep va bé mit chi tiét).

Diéu kién can bang:

F,-f,-L,+F,-f,-L,>K-R-L

v e A ~ r - - - - , W
( gia thiét hé s6 ma sat t,=tz=t va Iuic ma sat F, =Fz=f -?)
W
Vay: T-f-(LlJrL:)zK-R-L
Suyra: W 2%
f(L, +L,)

Trong d6: R- hop Ic ctia luc cat, R =4/P? +P? .
t-hé s6 ma sat gitia gitia chi tiét va chét ti dinh vi.
L-khodng cach tii lyic R dén diém quay O ciia chi tiét.
K-hé s6 an toan chung.
3.3. Mt s6 co cau kep thong dung.
3.3.1. Kep chit bing chém

Chém la chi tiét kep c6 hai bé mit lam viéc khong song song véi nhau. Khi
dong chém vao thi trén bé mat ciia chém tao ra luc kep. Trong qua trinh lam viéc,
nhd lyc ma sat gitia hai bé mat lam viéc ma chém khéng tut ra dude va diige goi
Ia t ham. Tinh chit ty ham clia chém c6 mét y nghia rit quan trong trong kep
chat.

Pa s cac cd ciu kep chit déu dua trén nguyén li chém .

Co cau kep bing chém, tac dung truc tiép bang luc do tay cong nhan it
dung trong thiic té vi két cAu cong kénh, thao tac khd, hic kep c6 han. Ngudi ta
két hop véi cac co cau khac hodc ding lam ngudn sinh Iyc khi nén hay thiy luc
dé tac dung vao né lai dude dung nhiéu.

Nguidi ta sit dung chém theo cac phiong an sau :

- Chém phéng chi ¢6 mét mit nghiéng (hinh 3-9 ).

- Chém c6 hai mat nghiéng (hinh 3.10a) hay c6 dang c6n (hinh 3.10b)
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Hinh 3- 9 : Co cdu kep bding chém phdng chi co

mot mdt nghiéng; 1- chém, 2-con Idn, 3- don

Hinh 3-10 : Co cdu chém cé hai mdt nghiéng
1-Chém; 2-cdc con triiot; 3-don.

* Tinh lwe kep cua co cau chém

Xuét phét tif didu kién can bing ctia chém d€ tinh hic kep tiong ting .

Zm Z

Fe======A

Hinh 3-11: So do tinh hic kep
a) Co cau kep chém Ii nidng; b) Co cau kep chém thiic té
- Co cau kep chém li tidng (hinh 3-11a):
Q=P=W, -tgar
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Tidotaco:

er = Q ' L

tgo
Do do, trong tridng hop li tidng khi o= 0 thi hic kep W— oo.
Goi: iy, -ti s6 truyén Iuc Q ctia khau ban dau.
iy -tf s6 dich chuyén cla khau bi dan .
T hinh3-11a,taco:
1, :i:tga; Sy =S4 - tga
Q
Hiéu suit ctia co cdu dude xac dinh theo cong thiic :
N=1ly -4

- Co cau kep chém thuc té (so d6 hinh 3-11b):

Ta dung mdt ngoai luc Q dé déng chém vao, trén mit phing nghiéng sinh
ra luyc ma sat F, trén méit phing nim ngang sinh ra luc ma sat F|; géc ma sat 1a ¢
va ¢,, goc clia chém 1a o, tit dé sinh ra phan hic phip tuyén vdi mit phing
nghiéng 13 N va véi mit phing nim ngang 1a W,. Téng hop luc N va F ta dude
luc R, phan hic R thanh W va P.

Can bang cac lyc tac dung lén chém ,ta co:

F,=W, -tgg;F=N-tgp
Q=P+F =W-tgla+p)+ W, -tgo,

W=W,

=Q=W-[tga+p)+1g0p,]
T d6 ta ¢6 luc kep W bang :

w=— 3 ()
tglo+ o)+ tgo,
Triiéng hgp chi c6 mot mét nghiéng cd ma sat thi igp, =0, luc do :
w-_
tg(a+¢)

* Tinh toan diéu Kién tw him ciia chém
Sau khi dong chém vao, trong qué trinh lam
viéc do luc cit, rung dong... chém c6 xu hudng bi déy

ra, nhung vi nd ¢6 tinh ty ham nén khong bi tut ra, lac

nay luc kep 16n hon lyc kep luc dong vao mot it. Lac

Wl'l]\ Fsina

do luc Q mat di, do d6 chém c6 xu hudng di ra, nén lyc .
ma sat c6 hudéng nguogc lai (hinh 3.12). Phan luc phap \\
tuyén N phan thanh hai phan lyc W va P. Luc ma sat F

¢ mat nghiéng phan thanh hai phan luc F’ va F.sina.

Hinh 3-12: so do tinh

Do d6 muon tu ham duoc can co diéu kién sau: o .
dieu kién tii ham
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F'+F,>P
Trong do :
t
“F': F=N-f=N-tgp=W.—22
cosa

= F =F-cosa=W-tgp
F,:W, =W+F-sina

:W-[l+w-sina]:W-(lthggotga)
cosa

F =W, tgp = W-(I+tgptga) tge,
-P: P=W-tga
Thay (b), (¢) va (d) vao (a) ta dugc :
W-tg¢9+\7§/-(1+tg:,rqs"cga)-‘[ggf)1 >2P=W
= tga <tgep+tgp, +tga-tgp-tgp,

(a)

(b)

(c)
(d)

‘lga

Thuong o, ¢ va @, vo cung bé nén tga-tgp-tgp, =0.

Do d6 diéu kién ty ham : tga < tg +tgp, = < @+,

Trong do:a - goc nhon ciia chém; ¢ - gdc ma sat gitta mit nghiéng cua

chém va chi tiét trén; ¢, gdc ma sat gitfa mit ngang ctia chém va chi tiét dudi.

Thudng @=¢,, nén diéu kién tu ham 13 a. < 2¢.
Khi {=tgp=0,1, thi ¢=5%3
= tgp=0,15, thi p=8°30
Nhu vay diéu kién t ham sé la:
+ D6i véi chém cé ma sat
trén ca hai bé mit :
a<11° (khi £=0,1) Q
a<17° khi £-0,15)

R; _\_N Wl'
X} o

=
+ D6i véi chém chi cé ma
sat trén bé mit nghiéng: N

a<5° 43 (khi 1=0,1)

<830 (khi £=0,15). Hinh 3-13: So do tinh hic dong chém ra

* Tinh lwe cin thiét dé dong chém ra
Tuhinhtaco :W'=W/ ; Q. =F"+F,
Nhung F"=W'"tg(¢-a) va F, = W |- tgo,
Do d6 lyc cAn thiét d€ déng chém ra 1a :
Q= W' -tg(o-o)+ W/ 120,
Q= W' [tg(p-a)ttgo]

Trong do: W' ft(’i?ng phan lic thgng diing & mat nghiéng khi chém chua bi

dong ra:
W' =W +F-sina
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3.3.2. Kep bang ren vit
Co cau kep chit diing ren vit thao tac bang tay duoc sir dung rong rai
trong cac db ga gia cong trén may cit kim loai. Khi kep bing ren vit ta ding bu
l6ng va dai 6c dé tao ra hic kep. Uu diém ctia kep bing ren vit la : két ciu don
gidn, c¢6 thé dung trong nhiéu céng viée khac nhau, vi tri khéc nhau, luc kep lon ,
ty ham t6t. Nhning ren vit ¢6 nhide diém la phdi quay nhiéu vong mat thdi gian ,
ton sc, luc kep khong dong déu & cac chi tiét gia cong khac nhau, khi kep chit
6 kha ning lam dich chuyén chi tiét do Iuc ma sat trén mit diu cia vit.
* Két cAu
Co ciu kep chiit dung ren vit ¢é thé ding kiéu kep tryc tiép hodc gidn tiép
thong qua don kep. Khi kep truc tiép, ¢6 thé dung kiéu vit kep chit (Iic dé dai é¢
1a ¢ dinh), hodc la dai 6¢ kep chit (vit c¢o dinh).
Hinh 3-141a cdc vi du cda céc kiéu trén :

E

iA ]

7 3 9
a)
=
F[ l ]1
7Y%
s bt |
AR 22
c) Ll e S I
N iL\\\ AN |
| l
i 1

d)

Hinh 3- 14:Cdc kiéu kep chéit béng ren vit:

a) Co cau kep ren vit thong qua don kep :1-dai 6c, 2-vit, 3-tAm kep, 4-
vong dém, 5-dai 6c, 6-chi tiét, 7-phién ti, 8-than dé ga, 9-10 xo.

b) Kep chit bang vit tiép xuc truc tiép vdi chi tiét.

¢) Kep chit bing dai dc.

d) Kep chit bang vit thong qua miéng dém kep vao ch tiét: 1-tay quay,
2-vit, 3-vit ham & cu, 4-than db ga, 5-miéng dém , 6-chi tiét, 7-bac 16t
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- Cdc chi tiét chii yéu ciia co cdu kep bang ren vit

+Vit (bu long): thidng ding bu long tiéu chuin, cé kich thide trong
khodng 1=20+140mm, dudng kinh M5-6H + M25-6H (M5-6g+M25-6g); vat lidu
lam bing thép 45 hoic thép 45 can t6i dén do ciing HRC =30+45.

+ Miéng dém: trong dang san xuat loat 16n, hang khéi it khi dau vit kep
truc tiép 1én bé mit chi tiét (h 3- 14b); vi kep tic tiép miit chi tiét sé bi 16m xudng
, chi tiét bi xoay do ma sat, vit nhon sé ¢ dude trong mu d¢, diém dit thay doi.

Hinh 3- 15trinh bay két ciu cac loai dém kep thudng dung.

Hudng K

a) b) c)
Hinh 3- 15: Cdc loai miéng dém

Miéng dém ¢ thé ldp véi tryc vit bing chdt (hinh 3-7/5a), nhd vong 10
xo (hinh 3-15b) d&€ miéng dém khong roi khéi dau dc dong thdi lai c6 thé t lya
theo chiéu nghiéng ciia miéng kep, nhd ren (hinh 3-15¢) dé van truc vit vao trong
miéng dém va ty lya khi 1am viéc. Mit dau clla miéng dém hoic phz”?mg hodc
khia hoa d€ ting ma sat tuy thudc vao mit tiép xiic vdi chi tiét gia cong théd hay la
tinh.

Miéng dém lam bang thép 43, t6i ciing HRC=40+45.

+ éng 16t: Truc vit khong truc tiép lip vdi vé dd ga ma thong qua 6ng 16t
trung gian. Khi ren bi mon sé thay 6ng 16t didc dé dang. Vat liéu ché tao éng 6t
la thép 45 t6i ciing HRC 25+30.

+ Tay quay: D€ quay truc vit nguéi ta ding tay quay hoiic cdc mim vin ,
cdc mim van chi dung khi yéu cau hyc nhd. Vat liéu ché tao la thép 30, 40, 45
hodc gang déo.

+ Pai 6c va vong dém:
Néu khi thao téc d€ kep chit
khong di khong gian dé dit %
tay quay thi phai dung dai dc i

|
|
!
!
|

cao (chiéu cao bang 1,5 lan a) b) |

chiéu cao duong kinh ren) va

dung chia van dé quay. Két Hinh 3- 16 Ket cau dai 6¢
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cAu dai 6¢ nhi hinh 3-16 1a dai éc da tiéu chuin.

Vit liéu ché tao dai 6c thuong dung thép 35 t6i ciing HRC=33+38, hoic
thép 45 t6i ciing HRC=35+ 40.

+Trong céc két ciu kep chit bang ren dc thudng phai ¢ chi tiét vong dém,
né dam bao sy tiép xiic chinh xac véi bé mit kep chit, lam cho truc vit khong bi
nghiéng léch khi kep.

Vit liéu vong dém : thép 45 t6i dat do ciing HRC 40-+45
* Tinh toan lwc kep ciia co’ cAu kep ren vit

Ta c6 thé coi ¢ ciu kep bing ren vit 1a mot co ciu kep t6 hop gdm don cd
canh tay don r,, va L (hinh 3- 17) va chém chi c6 ma sat trén mit nghiéng .

Khi dé ti sé truyén cia luc sé 1a :
L. 1 Q

Lyg = sl =

Ly tg—a

Trong do: i, ti s6 truyén hic li
tidng cta don; i -ti s6 truyén luc li
tidng clia chém.

Do d6 luc kep sinh ra ctia ¢o ciu

ren vit trong diéu kién li tudng (khong
cO ma sat) sé la :

W, =Q- L Hinh 3-17: So do tinh hic
o " 18Y kep ciia co cau kep ren vit

Trong do: y la gdc nang cuia ren,
tgy =tgo néu coi bé mit ren vit nht mot cai chém (néu trién khai bé madt ren vit
ra mat phfmg). Trong thuc té tinh toan ta phai ké dén ton thit ma sét trén bé mat
ren va noi tiép xuc ctia vit va dai dc vdi phoi .

a)Kep chdt bdng truc vit cé dau dang cau.

Trén hinh 3-18a, hic nay coi nhu chi ¢6 ma sat trén bé miit ren (ttic la chi
c6 ma sat trén mit nghiéng ciia chém).

1

tg(o+ )
L

T tg(t// + P )

Ta co:

[
o

Luc do luc kep s€ la : W=Q (8)
Trong d6 : L- chiéu dai canh tay don (mm);
r,,- ban kinh trung binh ctia ren (mm).

P

Iy,

y - goc nang cua ren (tgy = , p - buidc cia ren (mm).

Is - . Lo
(Pgd- £0C ma sat qui doi).

? Lo g . . ~ g .- N < L .
O cac moi lap ghep co profil ren dang tam giac hay hinh thang, sy tiép xtic
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cia dai 6c v6i truc vit theo ranh dang chi V, nén ma sat ic d6 I6n hon tridng
hop tiép xtic theo phuong ctia chém (cac diéu kién khac nhu nhau). Khi d6 ta phai
ding hé sé ma sét qui doi thong qua hé sé ma sat trén m3t phing chém :

a
COS —

Trong do o la goc 6 dinh préfil cia ren.
D6i véi ren hé mét ¢6 profil tam giac :
f

= =115-f
® 20s30° '

fo=1t2p, =0,115
P, =arctg0,115 = 6°40'
Diéu kién ty him < 6°40" .

Khif =0.1

Cac ren hé mét tiéu chuin c6 géc nang y=2°...4°, nén tit ca cdc c¢d ciu ren
vit dung ren hé mét déu co tinh ty ham.

b) Kep chdt béng dai oc va truc vit co dau dang phdng.

Trong triudng hop nay ta phai tinh thém ma sat § mit diu ctia dai ¢ va truc
vit.

d)

Hinh 3- 18 Cdc 5o do tinh todn co cdu ren vit

+ P6i véi dai 6c lam viéc nhut hinh 3- 18 b (chi tiép xtic trén hinh vanh
khin), m6é men ma sat tao ra trén mit phing hinh vanh khin c6 thé tinh nhu sau .
Coi nhut 4p suat phan bé trén dién tich tiép xiic n(R* —r?)1a déu, 4p suit p sé 1a :

W
p= Py (a)
Thanh phan mé men ma sat dM_, trén hinh vanh khin phan t6 dp la:
dM,,, =dF-p=pu-p-27-p-dp-p=27-pu-p-p*-dp
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Trong do: dF-thanh phin luc ma sat trén hinh vanh khin phan t6; p -hé s6

ma sat trén mét dau cia dai 6c. Ta ¢0 :

R -r’

R
M, =27 pu-p[p* dp=27-u-p

Thay p tti cong thiic (a) vao ta co :
2 RP-¢°
3R
+Tridng hop déi véi vit ¢é dau phing (hinh 3-18¢) r =0, thay vao cong
thuic (b) co dang :

uWw (b)

ms

M —i-R-y-W ©

+Tridng hop ding miéng dém (hinh 3- 18d), dau tryc vit quay trong 16 coén
clia miéng dém, tiép xic trén vong tron c6 ban kinh R =D/2, mé men ma sét xuat

I

hién trén dau truc vitla: M__ = - W-R -cot gE

ms

Néu ta chi xét dén ma sat & trén bé mit ren, mé men tac dong trén tay
quay dugc xac dinh theo céng thiic : QL =W - tg(y/ + Py ) r, =M,

re . ~ e r A v A < A -
Trong thuic t€ ta phai ké dén cd ma sat trén mit dau cia dai 6c¢ hay truc vit,

do do mé men tac dung trén tay quay diidc xac dinh :

QL=M, +M (d)
+ Trudng hop kep chit bing dai é¢, phuong trinh (d) c6 dang :
2 RP-r’
L=W:|r, tgly+ +—p- ¢
Q {tb g(w Q?qd) 3# R:_r2:| ( )
+ Khi kep bing truc vit ¢é mit dau phing :
2
QL:W'|:rtbtg(W+chd)+§/u'R:$ D
+ Khi kep bing truc vit ¢ 1ip miéng dém :
QL—W’-[rtb -tg(w+qoqd)+y-R-cotg§} (i)
. A . n d D C o <
Cac cong thuic trén, thay r = E;R = ta co cac cong thiic tinh hic kep chat
W. -+ Khi kep chit bang dai dc:
L
W= 9
Q : : I )
Iy, - tg Wt @y +§/u' D _df
+ Kep bing truc vit ¢ dau phing :
W=Q L (10)

Ly - tg(lfy + qu)+ %/—[D
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+ Kep bing truc vit cé miéng dém :

W=Q L (11)

1
T -tg(t//+¢9qd)+5ﬂ-D-c0tg3

Tri s6 lic tic dung Q trén tay quay bi gidi han bédi stic bén kéo ctia truc
vit. Do dé Iyc kep cho phép d€ ddm bdo siic bén ctia truc vit déi vdi ren hé mét
dude xac dinh theo cong thiic sau :

7Td2

Wi prep = 0,64 [o] =05d° - [o],

Trong do:

[o'],( 1a ting xuat kéo cho phép ctia vt liéu truc vit .
[6], = 800KG /cm?.

Sau khi xac dinh dudc G, e, ta thay vao cac cong thiic (8) -(11) dé tim

dudc gia tri luc Q gidi han dam bao do bén cia truc vit.
c). Tinh gan diing.

Khi tinh gin diing, d€ xac dinh hic kep (KG) theo chiéu dai tiéu chuan ciia
tay quay (L=14d; L- chiéu dai tay quay, d- dudng kinh danh nghia ctia ren), ta c6
thé sit dung céc cong thiic sau :

- Khi kep bing truc vit ¢6 diu dang cau :

W ~140-Q (12)

- Khi kep bing dai éc:

W= 65-Q (13)
3.3.3. Co céu kep chit bing banh léch tam.

Trén cdc db ga ngudi ta ciing st dung cdc banh léch tAm (cam) dé thuc hién
viéc kep chit chi tiét. Kep bing banh léch tim ¢4 viu diém la thao tdc rat nhanh .
Banh léch tdm la chi tiét dang dia (truc) tron xoay c6 tim quay léch véi tam
hinh hoc ctia né mét khoang e. Khi kep biang banh l&éch tam, ngudi ta nhd vao
tinh ty ham cda nd d& thuc hién viée kep.

- Pic diém:

+ Uu diém: kep nhanh, don gién , khong cin cdc thiét bi phu.

+ Nhude diém: hanh trinh kep ngin, Iic kep bé (chi bing 1/5-1/6 Iuc kep
ctia ren dc), tinh van ning kém hon kep bang ren vit, tinh it ham kém.

- [’Tng dung: dung trong truong hop khoéng co hoac it rung dong, khi hic
kep khong can 16n 1dm.

- Vat liéu ché tao banh léch tAm: Banh léch tAm thudng lam bing cac loai
thép Y7A, Y8A, 20X qua nhiét luyén c¢é dé ciing HRC=55+60, bé mit thAm cac

bon 0,8+1,2mm.

C6 nhiéu co cdu banh léch tdm tuy nhién théng dung hon ca 1a banh léch tam

tron




Page 137

Bénh léch tAm tron c6 bé mit lam viée 1a mit tru tron (hodc mot phan cia
mat tru tron), tim quay léch vdi tam hinh hoc mét doan la e (hinh 3- 19 a).

V& 1i thuyét, phan lam viéc ctia banh 1&ch tim c6 thé 14y tit k dén n tiic 180°, thuc
té chi dung 1/6+1/4 vong tron, tifc 1a tir 60° dén 90°, thudng ding doan mn (quay
90°) hosic doan phu cn hai bén diém m ¢6 géc nang o =35°+45°.

Néu khai trién phan lam viéc (phan dién tich ¢é gach bao gitfa cung kmn
va vong tron co sé ) ta sé thay thuc chat banh léch tam cling la mét cai chém ma
gdc nang o thay déi & ting difém khac nhau (hinh 3-19¢). Tai difm k va n géc
ning o bing khéong va tai diém m géc ning a la 16n nhit. Géc ning thay doi, thi
Iic kep ciing thay ddi theo, o cang 16n thi Iuc lep cang nhé va ngudc lai. Do d6
tai di€m m c6 khi luc kep khéng du phdi ding tay g6 vao can cho chit thém va &
diém n hyc kep qué 1dn nén khi thdo 16ng ciing g6 can. Tét nhit dung doan phu
can hai bén diém m vi & d6 gdc a it thay ddi (o = hing s8) va khac khong.

2e

ama X

c)
Hinh 3-19 : Banh léch tam tron va
hinh trién khai phdn lam viéc ciia no
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a) Tinh hic kep.

Ta coi banh léch tam & diy nhi mét co ciu kep t6 hdp gém don ¢6 cdc
canh tay L va p va chém c¢6 ma sat ca hai mit (trén truc quay va tai diém kep A)
hinh 3-79b, ta ¢6 quan hé vé lc :

Tridng hop coi co cau 1a li tudng khong c6 ma sat :

L 1
Wlttb = Q T
P 18y

Trong thuc té :
L

P -[tela, +0)+tgo,]
Trong d6: W, - tri s6 1i tudng trung binh cta lyc kep.

Wtb :Q'

W, tri s6 trung binh cta luc kep.
Py~ ban kinh trung binh k& tif tAm quay ciia banh léch tam tdi
diém kep A.
0,~ 20c nang trung binh ciia chém tai diém kep.
¢ va ¢,- goc ma sat trugt tai diém A va tAm quay ctia banh léch tam.

Khi tinh toan ta thidng chon cac tri sé t=tge= tgp,=0,1; o,,=4"; ptb—lzj

Vi chiu dai tay quay theo tiéu chuin (L~2D) , ¢6 thé tinh toan gan ding
theo cong thiic W ~12Q.

b/ Piéu kién tit ham.

Banh léch tam phai ddm béo diéu kién ty ham & bit cii diém nao trén doan
lam viéc. Do dé néu tai diém m (c6 géc o) ddm bdo diéu kién t ham, thi tai
cac diém khéc (c6 gdc o bé hon) sé cang ddm bdo. Do dé ciing giéng nhii chém,
diéu kién tif ham ctia banh léch tim 13: o <@+,

<11°

max—

Khi tge,= tgg=0,1; @,=¢= 5°43"; diéu kién tif ham sé 1a o
=8° 30"
Vi a ¢6 quan hé véi ti s6 D/e, nén sau day ta tim diéu kién ty ham trong

P& ddm bdo do an toan tif ham cAn thiét thidng ngudi ta chon o,
quan hé gitia D va e.

Khi diém m tiép xic (ttic oc nim ngang hinh 3-28a) géc a Idn nhit, do dé
muén tf ham & vi tri lam viéc nay cin c6 :

W-esF-2+Fl -Q:W-f-ng-fl d
2 2 2 2
Néu t=t;=0,15 va bé qua mé men do liic ma sat & truc quay sinh ra, ta co :
Doa
[~
Néu t=t,=0,1, thi diéu kién ty ham sé la:
2 =20

c
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Trong tiéu chudn, banh léch tAm cd kich thiide e=1,7+3,5mm va dudng

kinh ngoai D=32+70mm.
c) Hanh trinh kep S.

Tti s6 d6 hinh 3- 19b: S=esinf; khi =0°=S,,,=0 va p=90"=S ..~ e
Nhu vay hanh trinh kep banh léch tam khéng lén, do dé khong thé dung
banh léch tim d€ kep chit loat phoi ¢d kich thide dao dong trong khodng dung

sai lon.
d/Tinh pva a.

Tri s6 trung binh o, va p,, didc chon phu thude vao goc quay B clia tay
quay. Tt hinh 3-19a ta thiy khi kep tai diém m (B =0) lic dé o c6 gia tri 16n nhAt
0. o Khi kep tai diém A (hinh 3-19b) hic d6 banh léch tim quay mét goc P, thi
o<a,,, ; khi kep tai diém n, B =90°, thi oo = 0. Tucng tf nhu thé, trén doan km ta
c6 tai diém k c6 a=0. C6 thé tinh theo hai tam giac OBA va OBC, ta ¢4 :

12)+e-sinﬁ
p =
cosa
tgar = OB _ e-cosff
OA .
—+e-sin ff
2
Khi p=0° ( tai diém m):

¢ 2(3:> ¢ 2e
= ; amax = al]lB.X = arc T~
P 2cosa . D 8 D

Khi p=90° (tai diém n):

=0=a, =0°

min

—B+e°t ol
pmax 2 2 g

3.3.4. Kep bang don kep hodc thanh truyén.
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Trong nhiéu tridng hop co cau kep bang ren khong trc tiép kep 1én vat
gia cong ma thong qua mot don kep trung gian d€ chuyén luc ban diu thanh luc
kep. Dung don kep trong cac truong hop sau :

- Két ciu d6 ga khong cho phép kep tric tiép, phai vdi dén vi tri xa hon.

- Can phong dai yc kep.

Trén hinh 3-20 biéu dién 3 so dé kep chit bing don kep, trong d6 1 la
phoéi va 2 1a tAm quay cia don .

Tinh lyc kep: 2 Q 1

ye
W

Goi: 1,- Khodng céch tif tAm quay dén

vi tri lc tac dung; 1,- Khodng cich tti tAm

quay dén di€ém dit lic kep; Qngoai hic
(KG); W- luc kep (KG); n- Hiéu SUAt. Q 1 1

L,
* Tridng hop 3-20a : b) :Y ,9,%/
t W

|
U'll'Q:W'lz :WZI_I'Q'U

"

z 1 _Q
Neéu 11—512:>W—E-r7 Q

* Trudng hop 3-20b : c) T 1
1 -
71Q=W-1, = W=0-Q7 Wi,

2

—
[y]

Néul =1, =>W=Q-p

* Trudng hop 3-20c : Hinh 3-20:S0 do kep béng don kep

|
U'll'Q:W'lz :>W:ﬁ-Q-n

Néu 1,=05-1,=>W=2-Q-p

Trong 3 triong hop trén W >W, >W,_

Ta c6 thé tinh chinh x4c hon bing cdch tinh ¢4 t6n thit vé& ma sét & chét
quay va 6 16. Truong hop hinh 3-21b :
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Q =Q+W
1, 1 QL =W-1,+Q,-f-r
Q =W-L,+(Q+W)-f-r
\ﬁr\J Do d6
O O e
L +f-r
Hinh 3-2 1 Tuong ti 6 hinh 3-20 a luic kep :
I, —f-r
W=Q
Q I, —f-r
Luic kep 6 hinh 3-20 ¢ :
l, +f-r
W: 1
Qlz+f-r

Thudng nguidi ta phdi hop kep gitia don va ren vit.

A

@R,

I

%” |
| Q
I-

Hinh 3.22 —So' d6 tinh lyc kep ciia ong kep dan hoi
3.3.5 Kep bang ong kep dan hoi.

Coi mdi canh nhu mot chém = tinh luc kep cua timg canh Wi.

Coi mdi canh nhu mdt dAm cong xon dé 1am bién dang canh thi can luc W,
= Luc kep thuc su: W=W,; - W,.
3.3.6 Kep bang banh ring — thanh ring.

Xét co cau ham bang con lan.

- Momen tac dong vao truc O cua bac 2 :

w—pL—q H*42)

cosa
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- Luc ép vao cam 3 do Q; tao ra, giong nhu déi voi chém, ta ¢ :

_ Q1
t9(e + @) + 90,
=luc tac dung lén mat cam sé 1a :

F=Q:+Q;

3

d/2

231,
F.
L

Hinh 3.24 —So d6 tinh mémen tac dung vao tru truot
- Momen cua lyc F gdy ra ¢ truc cam :

M, =FX = F(g + Hjtgoc = (Q, +Q, )(g + Hjtgoc

©)
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2
Q,=Q.cosa = I\/I.dcmﬁ
—+H
2
szawm:MﬁﬁﬂﬂE
—+H
2
=M, = M.sino{sina + ke }
t9(e + &) + g,

—momen tac dung lén thanh rang :

W,.ry =M, :M.sino{sinomL s o }
t9(0 + ) + 1gp,

M . . cos o
= W, = —.sina.| sina. +
4 tg(p, + o) +tgo,

- Luckep:

W =W, — (F’ + F,)

Wi

F'' =F _sina'=N,.f.sina'=
xoom 1 cos o

f.sina'=W,.figa

Wi=2N1 = N=Swl
3 2|

1

3., |

F =Nf=>W- f
21,
3., |
:>W:W1—W1f’[ga—EW|—f
1
—owo e 1 _1-fga .M.sina{sina+ cosa }
1+§_l_f 1+§_l_ fg t9(e; +a) + 199,
21, 21,

3.4. Cac co ciu sinh Iiec.
3.4.1. Co ciu sinh lyc bing khi nén

Khi nén dugc str dung rong rai trong cong nghi¢p. Khi nén 1a khong khi sach duogc
may nén khi dén ap suit 6 ~ 7atm dé khi di qua cac dng dan dén dd ga co 4p suit lam

viéc khoang 3 + 4atm. Dung khi nén c6 nhing wu diém sau:
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- Nang cao ning suit lao dong, gidm bdt thoi gian kep chit va thdo chi tiét
(0,5+1,2) s, so vdi kep chit bing tay ¢ thé gidm théi gian nay i (5+10) lan.

- Gidm nhe stic lao dong clia céng nhan trong qua trinh kep chit va thédo
chi tiét. Néu nhu kep bang tay, lic tic dung tif tay cong nhan (70+100N) thi & cac
trang bi khi nén luc dé diéu khién cdc trang bi (co cau) nay chi khodng (10+15N)

- Luc kep di 16n, déu va c6 thé kiém tra, diéu chinh d& dang trong qué
trinh lam viéc.

- C6 thé kep chit cing mot lic nhiéu diém trén chi tiét, cd thé kep chit
nhiéu chi tiét trén dd ga, diéu khién thdng nhat, i xa dé c6 kha ning ti dong hod.

Cac nhude diém cla khi nén 1a :

- Khi nén dung véi ap lyc thap (4+6) atm. Do cing viing kep chit khong
16n, nén véi cac chi tiét hang ning it ding.

- Phai ¢ thém céc trang bi phu: Van, binh loc khi, 6n dinh tdc d6 va dp
Iuc...chiém khéng gian nhiéu.

Hé théng céc trang bi khi nén dude bé tri nhu hinh 3.25

- Binh loc khi 1, khong khi nén tii tram tdi binh loc 1 dé khif céc tap chét
va trén dau d€ boi tron.

- Van gidm 4p 2, dung dé gidm ap Ic khi nén tit ngudn vao dén ap luc lam
viéc yéu ciu dé kep chit chi tiét

- Van moét chiéu 3, ¢6 tac dung bao vé an toan, dé phong viéc cung cap khi
nén bi gian doan hoic dp hic khi nén dot ngdt bi gidm lam thdo 1dng co cau kep.

- Van phan phdi 4, khong ché khi nén vao va thai khéi xi lanh.

- Van tiét lvu 5, diéu tiét tdc do ctia dong khi nén di vao xi lanh d€ khéng
ché tdc do dich chuyén cia piston.

- Luc ké 6, chi ap Iuc khong khi nén c¢6 trong xi lanh.

- Xi lanh 7, dudi tdc dung ctia khi nén lam piston dich chuyén, diy co ciu
kep dé thuc hién viéc kep chit chi tiét gia cong.

AN
T

%

I; j | f

/‘7"

3 2 1 Tram khi
Hinh 3.25 Hé thong trunven dong khi nén :1-binh loc khi,2-van giam

dap, 3-van mét chiéu,4-van phan phéi, 5-van tiét hiu, 6-dp ké, 7-xi lanh

Céc o cAu sinh Iic bing khi nén ¢d thé phan loai nht sau:
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- Theo dang xi lanh din hic: Loai xi lanh piston- xi lanh mang.
- Theo so db tac dung: Loai xi lanh mét chiéu va loai xi lanh hai chiéu.
- Theo dang ga dit : Loai c6 dinh va loai quay.

a, Sur dung piston — xilanh.

D
\
N~
el
D
\
|
el
D
\
Q

2 2 2 42
Q=n%p—q Q=n%p Q=n—n(2D4_d)
Hinh 3.26 —Mdt s6 két cdu xilanh thwong dwoc st dung
Trong d6 :
1 - hiéu suét co khi, n= 0,85
P - 4p suét vao xilanh, p = (3 =+ 4)at
g - lyc nén cua 10 xo.

b, Str dung xilanh mang.

So véi pitton — xilanh,

2277772727,
1

xilanh mang c6 céc uu

nhuoc diém sau :

- Uudiém:

b)

+ Két cdu don gian, . N ‘
& Hinh 3.27 —So do cau tao cua xilanh mang

yéu cau k¥ that thap = gia
thanh ha.
+ D§ nhay cao hon do ma sat nho.

+ Thoi gian str dung cao.
- Nhuoge diém :

+ Hanh trinh lam viéc nhé (thuong khong qua 1/3 dudng kinh ctia mang).
+ Luc kep khong tang khi tang lyc tac dung.
- Luckep:
+ Xilanh mot chiéu (hinh 3.27, a,).
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Q :nT—S(DZ +Dd+d?)—q
+ Xilanh hai chiéu (hinh 1.38, b,).
Q =nT—§(D2 +Dd+d?)

Trong d6:  p - ap suat ngudn khi.
d - duong kinh miéng dém 2.

g — lyc nén cua 1o xo 3.

3.4.2. Co céu sinh hre nho lwe hit dién tir.

- Co cAu sinh lyc nhd luc hat dién tir thue ra 1d mot nam cham dién nén no chi ap
dung v61 céac phoi ¢o tu tinh.

- Loai co cdu nay thuong stir dung dé kep truc tiép cac chi tiét dang tim mong (gia
cbng trén may mai).

- Trong thuc té tinh toan phai co cac bd phan dé dé phong mat dién, khong con luc
dién tir trong khi do quén tinh dao van lam viéc ma chi tiét khong bi ving ra giy
nguy hiém cho ngudi st dung.

S6 do ctia khdi dién tit nht hinh 3.28

| .‘ < | i — 3 v

i 2- 16i
3- tAm din ti
4- loi
5-1dp cach tii
6- cudn day
7- chi tiét

,aaaaas;

Need .\\i\\u\\‘.\\'\'\\
/\\ AULLARY AR AN

1 sz /s lin] ’/// Vb L

/\
A

\\\\\\\\

— NN RN

Hinh 3.28 So do khoi dién tir

Gom cudn day 6 cudn quanh 16i 2, I6p cach tti 5 ngin cach véi 16i 4 vdi
tAm din t 3 d€ dai da s6 dudng stc sau khi thong qua chi tiét ¢d thé vé tim din

ti 3, chif khong ti 161 4 qua tAm dan ti 3 chuyén v& vd 1 lam tif thong yéu di.
Khi dong dién mot chiéu qua cudn day 6, chi tiét 7 sé dudc hut chit xudéng tim
dan ti 3.

Su phan bé 16i tuy thude theo két cu chi tiét (phan bé hinh bau duc, phan
bd ngang, phan bd doc, phan b hinh sao...).

Chui y : Dién tii phai ding dién mot chiéu. Chat cach ti thudng ding dong ,
nhom hoac hdp kim babit.
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3.4.3. Co céu sinh hre nho e ly tim.

- Co ciu sinh lyc nay dugc ché tao theo nguyén 1y tng dung lyc quan tinh cia cac
vat quay tao ra, st dung luc do lam luc kep chat phoi.

- Cac dd gé sir dung loai co cAu nay phai quay cung chi tiét gia cong (vi du tién).

- Co cAu hinh 3.29. ¢6 ciu tao va lam viée nhu sau : truc rat 5 duoc bét chit vao
bac ¢ép 4, khi dd ga quay, do lyc li tam lam vat nang 1 de vao mat con, chet vao 4
tao ta luc déy doc truc 5 sinh ra luc kep 1€n chi tiét 3. Lo x0 6 ¢b tac dung tu giai
phong luc kep dé thao chi tiét khi d6 g4 ngimg quay.

6 4 2 1

/////\\\\ NN\

2, 0 \II|\ \ _
1 Qf;///‘./%\\-f il

o \\\\\\\\\\\\\\\\\\\\\\\\\\\‘\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\1\\\\

/

Z
7
Z

Hinh 3.29 Co cdu sinh luc bcing lyc li tam
3.4.4 Co cau sinh lre nho chuyén dong tién dao.
- Loai co cdu nay lam viéc theo nguyén tic lachuyén dong chay dao
chinh 13 qua trinh kep chat chi tiét.
- Co céu nay c6 vu diém 1a khong vean ngudn ning lugng riéng dé kep chat, giam
duogc thoi gian thao tac kep chat. Nhung n6 c6 nhugc diém 1a do cung viing thép,
két cdu cong kénh.

Hinh 3.30. Co cdu sinh liec nho chuyén dong chay dao
1. Truc chinh mdy khoan. 2. Phién kep. 3. Chi tiét. 4. Lo xo
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- Loai co cdu nay thuong str dung trén may khoan, két hop véi co cau dan hudng
dung cu. Trén hinh 3.30 khi dau khoan 1 di xudng s& d¢ vao 10 xo 4 tao ra luc ép
trén phién kep 2, kep chat chi tiét 3. Khi gia cong xong, rat dau khoan 1én, giai
phong luc kep.

3.4.5. Co céu sinh e khi kep c6 lwe cit.

- Nguyén 1y ctia co cau nay 1a khi cit luc cat tac dong vao chi tiét mot lyc bang no
nhung theo hudng nguoc chiéu chuyén dong, nguoi ta sir dung cac két cau dé loi
dung lyc nay lam luc kep chut phoi. Nhu vay, khi luc cit tang thi luc kep cling
tang theo, dam bao kep chit tot.

- Loai co cdu nay thuong ung dung vao d6 ga tién. Hinh 1.43. 13 hai co ciu dién

hinh thudc loai nay.

o:" o 7
0 / ‘:‘ /‘5/
0 .
A\
3,-!-— P '
< Neg LV 7

Hinh 3.31. Co cdu sinh luc nho luc cdt
a) Mdm cap tu kep : 1. Mam cap, 2. Cam kep
b) Truc ga kep cha bang luc cat dang chém




Page 149

CHUONG 4
CAC CO CAU KHAC CUA PO GA
4.1. Co cAu din huéng.
4.1.1. Bac din huéng.

Cac loai bac dan dung khi gia cong 16 (khoan, khoét, doa) trén cac loai
may khoan, may doa cé tac dung din hudng tric tiép dung cu cit. Bac din hudng
dudc lap truc tiép trén phién din (tAm dian hudng). TAm din hudng lip ghép vdi
than d6 ga gia cong cit got.

Tuy theo yéu ciu gia cong ngudi ta cé thé st dung céc loai bac din sau :

a. Bac dan cé dinh.

Loai bac nay thudng dude ding trong dang san xuit don chiéc, loat nhé va
chi qua mot nguyén coéng véi mot budec cong nghé hoic 6 nguyén céng goém
nhiéu budc cong nghé (khoan, khoét, doa) ma sau mdi budc céng nghé phai thay
phién din ¢6 1ip bac ¢6 dinh (phién din thao roi).

Vé két ciu, bac gdm hai loai la bac tron va bac c¢6 vai (hinh4 -1a,b). Két
cAu don gidn, do chinh xac vi tri tuong ddi cao, nhuing thay bac khong thun tién.

Bac dudc lip truc tiép trén tAm din hudng hodc trén than dé ga theo ché dé
1ap H7/n6 hodc H7/r6. D6 nham bé miit trong va ngoai ctia bac phai dat R =1.25
hoac R,= 0,63 pum.

b. Bac dan thay thé .

Loai bac nay dudc dung trong dang san xuat 16n, hang khéi khi phién din
¢6 dinh daé thiic hién cac nguyén coéng gia cong 18 gdm nhiéu budc cong nghé, sau
mdi bude phai thay thé bac din hidng va dung cu cit.

So vdi bac ¢6 dinh, can thém mot bac 16t gitfa tim din va bac din. Bac
thay thé lap vdi phién dan thong qua bac 16t. Bac 16t 1dp vdi phién dan theo ché
dé 1ap H7/n6 va lip vdi bac dan thay thé theo ché d6 lip trung gian H6/g5 hoic
H7/g6. Bac thay thé dudc ¢ dinh nhd vit ham (hinh 4-1c¢).

Khi bac din bi mon, mudn thay thé ta vin vit va 1y bac ra.

c. Bac dan thay nhanh:

Két ciu cia loai bac nay vé co ban gidng nhu bac dan thay thé, chi khac &
chd c6 thém phin khuyét trén vai bac. Phin khuyét nay cd tdc dung gidm thdi
gian thay bac, nhd né céng nhan ding may khéng can thdo vit ham bac khi thay
bac ma chi can xoay bac sao cho phan khuyét trén ¢4 chiéu day vai bac 1ing vdi
vit ham la c6 thé nit bac ra khéi phién din d€ thay thé (hinh 4-1d).

Bac thay thé nhanh thudng dudc dung trong qua trinh gia coéng can thay
dao lién tuc. Vi du mét 16 cin gia cong qua 3 budc cong nghé khoan, khoét, doa.
Do kich thudc duong kinh dao ting dan, nén yéu cau kich thude duong kinh 16
bac phai khac nhau .
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a) b)

Hinh 4- 1 :Cac loqi bac dan hidng

Dung bac thay nhanh c6 thé giam thoi gian phu dé thay bac dan

d) Bac dan ddc biét

Do hinh déng chi tiét va vi tri dic biét cuia 16 gia cong khong thé dung cac loai

bac tiéu chuan, khi d6 c6 thé thiét ké cac lao bac dic biét.

Vi du & hinh 4-2a, b, ¢, d diing cac loai bac din hudng dic biét khi gia
cong cac 15 trén bé mit nghiéng, mit ciu ma tam 16 khong hudng tim mit cau,
hai bén 16 ¢6 mit cao hon, céc 16 cé dudng tAm qua gan nhau, ...

r_|_

| ! ! r
' Z N | | INE
1R N’iﬁ: NS 2NN
i NWIANNIN N NI
ANS NSNS X Nk
a)

Hinh 4-2: Bac dan idng ddc biét

e. Bac dan quap.

Dung dé gia cong 16 trén may doa nhim tranh hién tuong ket phoi gy ra
mon nhanh 18 din hidng cda bac. Bac din dudc 1ip véi 6 trict hodc 8 13n va cac
6 dé lai 13p véi phién din. Bac din cd 13p then véi cdn dao dé€ quay theo truc dao
trong qua trinh gia cong.

Cdc théng sé chii yéu khi thiét ké bac din.

Bac din dung d€ din hudng, xdc dinh vi tri va déng thdi d€ ting do ciing
viing ctia dung cu cat, nham giam do léch va rung dong trong qua trinh gia cong.
Vi vy bac din anh hudng rit 16n dén d6 chinh xac gia cong cua 13, dic biét do

chinh xac vi tri tiong quan. Khi thiét ké can chu y chon cac thong sé sau:
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(1) Kich thide va dung sai dudng kinh trong ciia bac.

Khi dung bac tiéu chuan, van do nguoi thiét ké quyét dinh, nhung can theo
cac buide sau :

- Kich thudc dudng kinh trong ctia bac nén lay bing kich thidc gidi han
16n nhat ctia dung cu cit.

- Do miii khoan, miii khoét va dao doa di ché tao theo tiéu chuin, nén ché
do lip gitia bac va dao nén chon theo hé truc.

- Dung ché do ldp trung gian gitta dao va bac din dé gidm ma sat va dao
khéi bi ket. Noi chung khi khoan va khoét 16 dung F7, doa tho dung G7, doa tinh
dung G6.

Vi du: Gia cong 16 ¢16HS trén vat licu bing thép, qua trinh gia cong gém 3
buide cong nghé khoan- khoét -doa. Kich thudc va dung sai ctia bac diige chon
nhu bang (41).

Bdng 4-1
Thii oy buong kinh gidi Ché do 1ap gitia Kich thudc va dung sai
gia cong | han Ién nhit ctia | dao va dudng kinh | dudng kinh trong ctia

dao (mm) trong bac din bac dan
Khoan 0143 F7 $14,3 7505
Khoét 015,85 F7 #15.85 om0
Doa 016,015 G7 $16,015°9%

fiic 1§16

+0,021

(2) Chiéu cao H ctia bac (hinh 4-3a).

Chiéu cao H 1a chiéu dai tiép xiic gitta miii khoan va bac. Tri sé ctia H anh
hudng rat 16n dén tac dung dan hudng déi vdéi dung cu cit va su ma sat gitia bac
va mii khoan. Khi H Idn, tinh din hidng tét, nming ma sat gitia bac va mui
khoan ting lén; H qua nhd, tinh dan hudng gidm. No6i chung ngudi ta 14y H=(1-
1,25)d. Khi 16 gia cong yéu cau cé dd chinh xéc cao, hodc dudng kinh 15 gia cong
nhé, tifc 1a dd ciing viing ctia mii khoan thp ta ldy gia tri 1dn, ngudc lai 1ay gia
tri be

) =
VNN = - Thép :h=(0,7-1,0)d
W = S A

— d o 2 -

' o AR Gang :h=(0,5-0,7)d
N ;

E 0 10 20 30 40

d(mm)
a) b)

Hinh 4-3 : Khodng cach giiia bac dén mdt dau ciia 16 gia cong
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(3) Khodng thoat phoi h (hinh 4-3 a):
Khoang cach gitia bac va chi tiét, bdo dam viéc thoat phoi. Néu h nhd,
thoat phoi khé khin, khong nhiing bé mit gia cong bi hdng, cd khi lam gay muii
khoan; néu h qua I6n, tinh din hudng gidm, dé léch clia mii khoan 16n.
Db thi hinh 6-6b biéu dién quan hé gitta h va dudng kinh d khi gia céng
thép va gang
(4)Vat liéu ché tao bac :
+Néud<25: thép Y7A, Y9A, 9XC t61 dat d¢ cting HRC = 62 + 65.
+ Néu d > 25 : thép 20, 20X tham cacbon va ti dat d6 cimg HRC = 62 + 65.
4.1.2. Phién din
Bac din hudng dudc 13p trén phién din clia dé ga tao thanh co cidu dan hidng
mui khoan, mii khoét, mii doa d€ gia cong cac 16 ¢6 dd chinh xdc yéu cau.
Phién din gdm hai loai la phién din c6 dinh va phién din dong.
- Phién din c6 dinh: Phién din ¢ dinh dudc 1ip chinh xac vdi than do ga.
N6 ¢6 thé thdo 13p dude hodc khong thdo 13p dude. Phién din 13p ¢ dinh ¢6 thé
dat do chinh xéc vi tri tam 156 cao, nhung thao tac khi thao ldp chi tiét gia cong
phiic tap, thoéi gian phu I6n va phai ding bac din thay nhanh khi céc 16 yéu cau
dé chinh xac cao phai qua nhiéu budc cong nghé. Chinh viéc nay, né anh hudng
dén vi tri tam 15.
Hinh 4-4 trinh bay céc loai phién dan hudng: a)-c6 thé dic lién; b) han; c)
13p ghép bing vit véi than do ga.
| | .
| YL Z R |

2N
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b)
Hinh 4-4: Phién dan cé dinh

- Phién din kiéu ban 1&: Loai phién din nay dudc ché tao tich riéng khdi
than d6 g4 va gin vdi nd bing khdp ban 1& (hinh 4-5). M6t dau phién dan gia
cong 15 chinh xdc dé€ 1ip véi chdt ban 18, dau thi 2 dude x€ ranh dé bit vit kep
chit, tai diy ¢ gdi tua thay doi dé d6 phién din. Loai phién din nay c¢6 uu diém
la d& thdo Idp vat gia cong. Nhuing ¢d nhude diém dd chinh xdc dinh tAm thép,
gia thanh ché tao do ga cao.

- Phién dan treo (hinh 4-6), tAm din 2 dudc vit bit chit ¢d dinh véi hai tru
triot 1. Phan dau hai tru nay lap lién véi dau khoan, con phan dudi trict trong

than do ga. Phién din sé dudc nang 1én ha xudng theo diu khoan, né ¢é thé kep
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chit luén chi tiét gia cong nho huc 10 xo 16ng ngoai hai tru, nén gidm rat nhiéu
thai gian phu.

Phién dan treo thuong dudc dung trén cac dau khoan nhiéu truc lip trén
truc chinh ciia mdy khoan va chi ding khi gia cong cac 16 chi bing mot budc
cong nghé.

Chat lugng ctia 18 gia cong chiu anh hudng cia bac din hudng. D6 chinh
xac vi tri cua 16 gia cong phu thude vao cac yéu to sau :

- Khe hé gitia dung cu cit va bac din hudng.

- Khe hé gitia bac thay thé va bac 16t.

- Chiéu dai din hudng hoic chiéu dai tiép xuc gitia dung cu va chi tiét H.

- Khodng thodt phoi h .

%
——E—m,\—/\‘/'\ﬁf'?a'

B
O i
. i 722
\ . . A x .7 s 72 i A -
Hinh 4-5 :Phién dan kieu ban le Hinh 4-6 - Phién dén treo

S LS

4.1.3. Co cdu din huéng dao khi chudt

Khi chudt céc bé mit trong cin phai din hudng dao chudt dé ting do cing
viing.

- Chuét bé mat déi xaing (15 tru, 16 then hoa, 15 luc lang...) nén ding may
chudt diing d€ tranh hién tigng lam toét 15 do trong hidng ctia dao chudt gay ra.

- Chuét bé mit khong déi xiing qua tim 16 (ranh then), nén dung may
chudt ngang, ring cta dao chudt phai nim phia trén d€ khong bi dnh hidng do
trong ludng ciia dao chudt.

Khi chuét bé mit trong do tac dung ctia cac hidi cit déu va tuong déi déi
xiing nén khong can co ciu kep chit phai.

Khi thiét ké co cdu dAn hidng dao chudt cin chi ¥ cdc diém sau :

1. Dam bao di do dai din hudng can thiét, tranh lay dong dao khi cit.

2. Chi y d6 chénh léch chiéu cao giifa céc ring ciat do mai khong déu hoic
mon khong déu, nén dung miéng dém dé€ kit d6 chénh léch nay (hinh4-7).

3. Pdm bao phoi khong bi xé dich khi chuét bing cach bé tri mit dinh vi
gén phin din hudng dao d€ 16i dung téi da luc chudt gitt chit phai.

4. Néu mit chuan cda chi tiét gia cong con thé hodc di gia cong nhing
khong chinh xac phai ding co cau dinh vi t hia (vi du dung khdp cau), hinh4-8.
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5. Co ciu dinh vi va ¢6 cau din hudng phai t6i ciing va phai qua mai.

6. Khi chuét ranh trén 15 con phai dung dai éc d€ tua chi tiét va khi chudt
xong ddy chi tiét ra khdi dng din theo hiidng dao .

7. Déi véi chi tiét ngdn cé thé ghép nhiéu chi tiét dé chudt.

=
N
|
Co

=

[E—

L0

Hinh 4-7 :1-Than ga,; 2-Phoi;

3-Dao; 4-Tdm dém:5-Bac dai : f
ao; 4-1am dem;>-bac dan Hinh4 -8:1-Chdém cau;2-ong

dém; 3-Thanh may,4-1o xo

4.2. Co cau so dao va kiém tra vi tri dao

Hinh4-9: Co cdu so dao
1-Dao phay;2-Miéng cdn;3-Miéng so dao.

Co cau so dao 1a mot bo phan ciia d6 ga d€ xac dinh chinh xac vi tri ctia
dung cu cit so vdi do ga, thidng dude dung trong cac db ga phay, bao, tién, chudt
mat ngoai.

Co cau so dao rat can thiét vi trong san xuat véi quy mé 16n do dao bi mon
phai mai lai, sau khi mai sic phai diéu chinh vi tri dao so vdi dé ga. Trong dang
sdn xuét cé san hiong it cling phai diing cd ciu so dao dé gia cong chi tiét ¢ hinh
thti phiic tap & cac nguyén cdéng phay, bao nhim don gidn hoa qua trinh diéu
chinh dung cu cit.
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D6i vdi dd ga phay thi két cau ciia c¢d cau so dao thudng gom miéng ga
dao va cin dém (cin chif nhat hoic vién tru). Miéng ga dao dudc lip vdi do ga
bing mit phing, hai chdt dinh vi va kep bing vit. Bé mit lam viéc clia miéng ga
dao dudc mai dat d6 nham Ra=1,25+0,63 sau khi lip ¢ dinh trén dé ga. Cin dém
¢6 tac dung tranh 1am mon bé mit 1am viéc ciia miéng ga dao khi diéu chinh
dung cu cit.

Miéng ga dao va cin dém dudc ché tao bang thép Y8A, thép 20 t6i dat do
ciing 55+60HRC

Mot s6 két ciu ciia miéng ga dao phay nhit hinh 4 -9.

4.3. Co cau chép hinh

Co ciu chép hinh 1a mot loai trang bi d6 ga dung dé gia cong cac bé mit phirc tap.
N6 ¢6 bién dang gidng v6i dudng sinh clia bé mat gia cong.

Tuy theo diéu kién san xuat va két cau cta mdy cong cu ma co thé sir dung cac co
cAu chép hinh co khi, thuy lyc, dién — co

Hinh 4.10. Mét s6 co cdu chép hinh co khi théng dung

v 8

-+

//4 g

Hinh 4.11. Co cdu chép hinh khi nén — dau ép
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Khi nén qua éng 1 vao budng trai ciia xi lanh 2, déng thoi qua van tiét luu
3 vao budng phai cua xi lanh 2, it dé qua 6ng 4 vao budng phai cla xi lanh 5.
Khi mii do 7 dya trén mau 6 gip chd 15i 1én sé lam 16 4 théng vdi ap suat bén
ngoai, ap hic bén phai ctia piston 8 va 9 giam siit lam dao cit lui vé phia sau. Khi
mii do 7 gip chd 16m vao thi miéng chin clia mang kim loai dan hoi 10 sé bit kin
16 4, Iiic d6 ap Iuc bén phai cia piston 8 va 9 ting lam dao cit tién 1én.

P& didu chinh téc do tién dao va bdo didm hanh trinh duge ém , ta ¢ xi
lanh du 11, khi dao tién hogc Iui khéi dau 6 budng nay sé di qua van tiét luu 13
sang budng kia. Piston 14, nhd 16 xo luén day diu vao xi lanh 11 d€ b3 sung.

4.4. Co cAu phan dé

Trong thuc té gia cong, ta thudng gip céc triong hop sau :

- Mot chi tiét gia cong cé bé mit dinh hinh hodc ¢6 nhiéu bé mit giong
nhau nhung ¢6 vi tri xdc dinh trén mot vong tron cin dide gia cong trong mot 1an
ga dat.

- Nhiéu chi tiét gia cong c6 két cau giéng nhau can dudc gia cong tuin tu
trén mot do ga.

P& ¢6 thé gia cong dude nhiing vi tri khdc nhau trong mot 1an gd dit ta
phéi tién hanh phan dé chi tiét gia cong. Tuy theo hinh thiic chuyén dong khi
phan dé ta ¢é phan d6 tinh tién hojc phan do quay. Qua trinh phan do ¢ thé déu
dan hoic khong déu din, dude thuc hién tric tiép vdi chi tiét gia cong hoic gidn
tiép thong qua ¢d ciu phan do cia dd gd. C6 thé phan do bing tay hodc tu dong.

Co cau dinh vi va kep chit chi tiét gia cong dudc 1p ghép trén co cau
phin do thanh mot khéi. Qua trinh phin do ¢6 thé lién tuc hodc gidn doan. Co
cAu phin d6 quay lién tuc diudc dung d€ gia cong cac bé mit dinh hinh trén may
van ning khi chuyén dong cit (tao hinh) khéng chi do may thuc hién ma phéi cé
thém chuyén dong phéi hop cn thiét clia chi tiét gia cong; vi du cit ring nghiéng
trén may phay van ning hodc nhu phay ranh xoin trén may phay ding. Co ciu
phan do quay gian doan dung dé gia c¢ong nhiéu bé mit gidng nhau c6 vi tri phin
bd trén mot vong tron. Noi chung cd cAu phan do bao gdm céc bo phan sau :

- B6 phan ¢6 dinh thudng dude 13p ¢é dinh trén ban may.

- Bo phan quay dudc dinh vi trén phan ¢ dinh; bo phan quay c6 lap céc
bo phin chinh clia dd ga dung d€ ga dit chi tiét gia cong (co ciu dinh vi, ¢d cu
kep chat).

- B6 phan dinh vi phan quay.

- B6 phan kep chit phin quay.

D6 chinh xdc ctia qua trinh phan do chii yéu phu thude vao bd phan dinh
vi phan quay. Bo phin nay dudc lap trén bo phin cd dinh va trong ting vi tri ¢6
dinh nd sé xdc dinh vi tri tuong quan ctia phan quay so vdi phan ¢é dinh.
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Bd phan dinh vi phian quay thidng co cac loai sau:

- Két céu bi va 10 xo (hinh 4.12), loai nay don gian, d& ché tao, nhuing c6
kha ning chiu luc kém va d6 chinh xac phan dé thip.

- Két cau chét tru va 1o xo (hinh 4.13), ¢6 dé chinh xac phan do thip vi
chiu anh hudng ciia khe hd gitfa bac va chét. Loai két ciu nay co kha ning chiu
tai trong 16n

- Két cau chét con va 1o xo (hinh 4.14), do chinh xac phan d6 cao, dinh
0
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Hinh 4.12 : Két cau Hinh 4.13 : Két cau Hinh4.14: Két cau dinh

dinh vi phdan quay
dung bi va lo xo.1-dia
phdn do,2-bi; 3-dé do
ga; 4-lo xo

* Mot so co cau khac

dinh vi phan quavding
chét tru va 16 xo: 1-dia
phdn do;2-thdan do ga
:3-chét tru;4-1o xo

* 1. Co cdu dinh vi do gd trén mdy

a) Co ciu dinh vi do gd trén mdy phay, mdy doa

a) |

b)

vi phan quay ding chot
cén va lo xo:1-dia phdin
do;2-bac;3-chot con,4-
dé do gd;5-10 xo

han do ga

Then dinh
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Hinh 4.15 :a- Then dinh hidng; b- Po6
ga diige dinh vi trén ban may nho then

- Co cau dinh vi d6 ga phay thudng dung 1a hai then dinh hudng hinh chi
nhat (hinh 4.15a) va lip vdi ranh chif T cia ban may (hinh 4.15b).
- Cd cau dinh vi do ga doa trén may doa hodc may phay cting giong nhu

¢ cau dinh vi do ga phay.
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Ranh chii T ciia ban méy phay hodc may doa thudng c6 bé rong 1a B =18
mm, ca biét B=13mm. Phan din hudng hinh chif nhiat phai cé bé rong tiong
xiing véi chiéu rong ctia ranh chi T clia ban may. Hai then din hidng bing nhau
dudc 1ap trén ciing mét ranh chi T cla ban may va co khoang cach hop li. Then
dan hudng thuidng c6 cac loai :
- Then bit chit vdi dé db ga (hinh 4.15a, b),
- Then réi dau try (hinh 4.16 ).
- Then roi dau vudng (then kém theo may), hinh 4.17

T 1
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027707
Hinh4.16 Then roi dau tru .1-Dé Hinh 4.17 Then rdi déu vuong

/]

)

NI

ga;2-Then; 3-Ban may ;4-Bac lot 1-Dé ga; 2-Then;3-Ban mady

Tuy theo yéu cau ciia nguyén cong ma ché do lap ghép clia then din
. - ~ 2 s T H7
hudng véi ranh chit T cuia ban may co thé 1a: B—

So sanh 3 loai trén day ta thay:

Loai then bat chit vdi dé d6 ga bang vit chim dé& lam héng mit then khi
13p voi ranh chii T; Then khong chinh xac sé khong lot vao ranh chii T, thoi gian
13p dai. Then réi diu vuéng dé& 13p nhit vi then c6 két cAu tidu chuin, kém theo
may. Then réi dau tru kho 1ip vi then d& bi xoay khi Iya theo ranh chii T ctia ban
may.

b) Co ciu dinh vi do gd trén mdy tién

Hinh 4.18. Cdc phirong dn dinh vi do gd trén may tién
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Trén may tién van ning thong thudng, dé gd tién c6 thé duge dinh vi trén
phan try hay phan cén cla dau ngoai truc chinh hoic 16 ¢én truc chinh. L truc
chinh trén may tién ngang thudng 1a 16 c6n modc hoic 16 con hé mét, dau truc
chinh may tién ngang thudng c6 phan tru dinh vi va phan renren. Néi chung 15
con clia may dung dé dinh vi cdc dd ga tién nhd, nhe; con dau truc chinh cia may
dé€ dinh vi dé gé ldn. Céc phuong 4n dinh vi dd gé tién trén cdc mdy tién ngang
va diing dudc trinh bay trén hinh 4.18

* 2Thdn do gd

Than d6 ga la chi tiét co ban néi lién cac co cdu khac thanh mot do ga
hoan chinh. V4 d6 ga can ¢6 cac yéu ciu sau :

1) b1 ciing viing, chiu tai trong, hic cit... khong bi bién dang.

2) Két cau don gian, nhe, dé ché tao, co tinh cong nghé cao, dé thao tac, dé
quét don phoi, d& thao lip chi tiét gia cong.
3) Viing chai, an toan, nhat la d6i véi dd ga quay nhanh.

Thandd gé c6 thé diic, han, rén hojic ding thép tiéu chuin bit chit bing

dinh 6c. Thuong diing vé dé ga diic bing gang . Mét s6 vi duthandd ga nmi h4.19

ST
| S—
1
jama sy

Hinh 4.19. Mot sé két cdu than dé ga
a- Than diic; b- Than han; c- Than ldp ghép; d- Than rén
So sanh than diic va than han ¢6 cdc wu khuyét diém sau
Than diic cling viing cao, c¢é thé dic dude két ciu phiic tap, ning, théi gian
ché tao lau, dat. Than han ciing viing thap, khé han thanh két ciu phic tap, nhe,
thoi gian ché tao nhanh, ré. Néu vé do ga khong cin cing viing 16n 1im ¢ thé
dung hgp kim nhém
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CHUONG 5
CAC LOAI PO GA TIEU CHUAN KHAC

5.1 Phwong phéap tiéu chuin héa va linh hoat hoa trang bi cong nghé, bd co

cau va chi tiét tiéu chuan.

’ Hinfz 5.1. B {inh kién trang ,b_i coing nghé tiéy chuan
1) Tam de, 2) Co cau kep, 3, 5) Tam de kep, 4) Tam tua, 6) Cif,
7) Chot ga, 8) Then ddn hudng, 9) Miéng kep then, 10) Phién dan.

Tiéu chuan hoa, linh hoat
hod & day la trén co s& cac
chi tiét tiéu chuan tao lap
thanh céac trang bi linh hoat.
Trong d6 thuong c6 hai loai
do ga linh hoat la do ga van
ning lip ghép va dd ga van
ning diéu chinh.

1, Bé gd van nang ldp ghép
- La loai d6 ga duoc lap

ghép tur bo linh kién trang

bi cong nghé tiéu chan (b6 Hinh5.2. B4 gd ldp ghép theo 16
chi tiét tiéu chuan) dé tao 1) Tam dé, 2) Bac lap ghép, 3) Tam tua,
ra cac dd g4 phu hop véi 4) Chot tru, 5) Phiéen ty, 6) Khoi V

chi tiét gia cong.
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- Loai d6 ga nay thuong Gmg dung trong phuong phap gia cong nhom.

- Do ga van ning lip ghép c6 thé duoc lap theo 16 (Hinh 5.2) hodc theo rinh
(Hinh 5.3).

- Nhuoc diém cua cac do ga loai nay 13 c6 do ctng viing thap, gia thanh ché tao
bo linh kién cao, nén néu chi ding trong mot co s san xuat thi khong c6 tinh
kinh te.

Hinh 5.3. D6 gd ldp ghép theo ranh
1,3) Miéng kep then ; 2,4,5) Tam kep

2, D6 gd van nang diéu chinh

- Db ga van ning diéu chinh thuong duoc xay dung trén co s& dd ga van ning
thong thuong (6t6 may, mam cip, tim dan khoan kiéu try truot — thanh ring...).

- Pd ga nay su dung céc co cu dinh vi, kep chat phoi, co cAu dan hudng dung
cu... c6 thé thay d6i cho phu hop véi nhom chi tiét gia cong.

- Céc co cdu dinh vi c6 thé thay d6i dé gia cong cac chi tiét c6 kiéu, c& khac nhau
hoac cac nguyén cong khac nhau.

- P06 ga loai nay thuong dung trong gia cong hang loat, khi thay di loat chi tiét
khong can thio d6 ga khoi may ma chi thao cac chi tiét can thay ddi cho phu hop
v6i loat chi tiét mai. Loai d6 g4 nay c6 hiéu qua kinh té cao vi khong phai thiét

ké cac dd ga chuyén dung.

5.2Xay dung d6 ga linh hoat cho sin xuit hang loat trén may cong cu van ning
thong thwong.
- Pd ga gia cong linh hoat dugc dung trong dang san xuét loat vira va hang loat

nho thuong & hai dang sau:
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- Db ga van ning lap ghép c6 két cau gdbm nhing linh kién (chi tiét, bo phan) tiéu
chuan dugc tuyén tron va lip ghép thanh db ga (mg véi timg nguyén cong theo
mot d6i tuong gia cong (chi tiét, cu thé). BO linh kién d6 ga tiéu chuin bao gom:
Céc chi tiét co so, cac chi tiét dinh vi, cac chi tiét dan hudng... Pbi véi cac xi
nghiép can c¢6 mot bo linh kién d6 ga tiéu chuan gdom 1500....2000 linh kién,
nhung c6 thé 1ap ghép thanh 300 dén 400 d6 ga gia cong khac nhau. Thoi gian
lap ghép do ga co6 do phirc tap trung bdnh véi coc bac tho lap rép cao 14 2,5 ...5
gid. Dé dam bao hiéu qua kinh té khi st dung cc bo linh kién trang bi cong

ngh¢ tiéu chuan can tuan thu theo nhirng budc sau:

1. Xac dinh nhitng yéu cau ddi véi trang bi cong nghé cu thé.

2. Xac dinh vi tri dinh vi.

3. Lua chon linh kién trang bi cung nghé phu hop.

4. Xoéc lap phuong an bd tri cac phan tir thanh trang bi cong nghé.

5. Kiém nghiém chtic niang va do chinh xac cua trang bi cong nghé d6 dugc to
hop.

6. Gia cong chi tiét mau dé kiém chimg trang bi cong nghé.

7. Lap ban v&.

8. Lap phiéu trang bi cung nghé.

9. St dung trang bi cung ngh¢.

- bo g4 van nang diéu chinh 1a loai do ga su dung cac co cu dinh vi, kep chat
phoi, co ciu dan hudng dung cu c6 kha ning thay d6i phii hop v6i nhom chi tiét
gia cong. Co cau dinh vi phoi ¢ loai d6 g nay thuong c6 kha ning diéu chinh
duoc dé gia cong cac phoi theo kiéu c& khac nhau, hodc c6 kha nang thay ddi
duoc dé gia cong chi tiét khac nhau ciing nhu thuc hién nguyén cong khac nhau.

- Db ga GVN duoc dung trong san xuat hang loat. Khi gia cong loat chi tiét moi
khong thao d6 ga ra khoi may, ma chi thay thé cac bd phan thay doi hoic didu
chinh mét sé co cdu — cit nhat dinh ctia d6 ga.

- Pd ga VNDC duoc str dung co két cAu xét vé can ban 1a dya trén két cAu cua do
ga van ning thong thuong nhu: Eté may, tdm din khoan kiéu try truot...Khi gia
cung coc phui nho tron moy phay cé thé dung loai 6 ga GVN.

- Db ga GVN dem lai hiéu qua kinh t& cao v& néu st dung s& khung phai thiét ké
nhiéu d6 ga chuyén dung.

5.3. P0 ga trong hé thong sin xuit linh hoat FMS
5.3.1 Pic diém cong nghé ciu tric Ky thuat (FMS).

- Dic trung co ban ciia diy chuyén gia cong linh hoat 1a tinh linh hoat (Flexbility)

hién nay c6 thé coi 1a tinh linh hoat 13 mdt nguyén tic trong nganh san xuit co

khi ché tao may.
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- Tinh linh hoat ctia mét day chuyén gia cong la kha ning thich nghi khi d6i tugng
gia cong thay ddi vé két cau va sd lugng; dugc xac dinh theo kha ndng diéu
chinh.

- Vé co ban kha nang thich ing nhanh (tinh linh hoat) ctia day chuyén gia cong
theo d6i twong gia cong , phu thudc va 2 yéu t6 sau:

+ Mirc do giéng nhau vé mit két ciu va cong nghé cia cac loai d6i tuong gia
cong.

+ Kha ning diéu chinh nhanh cta diy chuyén ( May g4, dung cu, hé théng
xép d& - van chuyén — bao quan, hé théng diéu khién).

5.3.2. Céc loai trang bi cung nghé dung trén (FMS).

Hé thong gia cong linh hoat (FMS — Flexible Manufacturing Systems) 1a hé
thng gia cong c6 kha ning thay d6i san pham mot cach dé& dang, nd phu hop véi
quy md san xuat hang loat vira va hang loat nho.

Hé thong san xudt linh hoat dugc hinh thanh trén co s¢ ghép néi mém cic may
cong cu hodc cac trung tdm gia cong CNC, véi dung cung tng phoi, dung cu tu
dong hoa va chu trinh diéu khién linh hoat c6 su trg gitp ciia mdy tinh.

Cung ung phdi, dung cy linh ty dong 1a dic trung co ban cua hé thong san xut
linh hoat. May tinh diéu khién toan bo hoat dong cua h¢ théng san xuat : cit got, ga
lap, thay ddi phoi, thay doi dao, ddm bao chuong trinh gia cong trén timg may cong
cu va trung tam gia cong.

Céc trang bi cong nghé dung trong hé théng san xuét linh hoat bao gom :
5.3.3. Co cau phdi, vin chuyén phéi, 6 chira phdi.

Hé thong cung tng phoi (chi tiét) bao gom : hé thong van chuyén, hé théng
kho, hé théng ga dat — thao do, hé th@)ng chuén bi.

- Hé théng van chuyén phoi c6 chirc ning lién két cac tram gia cong , hé thong
kho chtra, hé théng chuyén giao v6i nhau. Hé thong van chuyén phoi cé thé co
dang bang tai hoac dang xe ty hanh. Ddi véi cac chi tiét tron xoay thuong duoc
chuan bj va van chuyén & trang thai ty do trén cac phién ga hoic trong cac 6
chtra. Con cac dang chi tiét khac duge van chuyén ¢ trang thai kep chdt nhu vi
tri gia cong.

- Hé théng kho chira phoi c6 chirc ning luu giir, bao quan phdi/ chi tiét ¢ trang
thai kep chit trén phién ga trudce va sau gia cong. Trong hé thong kho chira c6
cac O tich phoi diéu hoa cuc bd tai cc may hodc cac b tich phoi diéu hoa trung
tam.
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Hé théng ga dit — thao d& co chirc ning thay dbi phdi gia cong hoic phién ga,
dinh huéng chiing cho pht hop véi tién trinh gia cong. Dién hinh ¢ day 1a iy
mot phién ga tu 6 diéu hoa cuc bo va chuyén n6 vao pham vi lam vi¢c cia may.

Hé thong chuan bi phoi co chirc ning ga dit, xoay chuyén, thao d& phdi gia cong

& phién ga. Cac nguyén cong ¢ day thuong duogc thuc hién bang thu cong.

Phuong thirc t6 chic dong phéi lidu anh huéng tryc tiép dén ciu triic cia FMS.

Khi xé4c 1ap phuong 4n t6 chirc dong phéi liéu trong FMS can dam bao nhitng yéu

cau sau :

DPuong van chuyén ngin nhét.

DPam bao tinh linh hoat vé thir tr gia cong.

DPam bao mirc chit tai tdi vu trén cac may gia céng/ trung tim gia cong.

Thoi gian luu thong chi tiét ngan nhat, ttrc 1a chu ky gia cong chi tiét 16n nhat.
Phuc vu dugc nhiéu may/ trung tim gia cong thong qua thiét bi chuyén doi cung
ung phu hop.

Chi phi théap.
Phuong an to chitc dong phoi liéu trong FMS thudng dugc xdy dung nhu sau :
Phuong thirc ghép ndi thay thé : cic tram cong nghé dugc bd tri theo duong
thang hodc duong tron, dugc lién két binh dang — song song voi nhau, khong
phu thudc 1an nhau.

Phuong thirc ndi ghép bo sung : phuong thirc nay c6 thém méi quan hé trao doi

phoi liéu hodc ban thanh pham giita cac may/ trung tim gia cong véi nhau.

) ’ :
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Hinh 5.4. FMS ghép néi thay thé
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- Phuong thirc ghép nbi to hop, dam bao moi mbi quan hé trao ddi giira cac tram
cong nghé trong FMS, vi vy c6 tinh linh hoat cao hon han hai phwong thic

trén. Hién nay cac trong FMS chu yéu str dung theo phuong thirc nay.

7
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Hinh 5.5. FMS ghép néi té hop
- Phuong thirc ghép ndi mé rong, phuong thirc nay c6 thém cac 6 chtra phoi trung
gian, c¢6 chic ning trung chuyén , tao kha ning nang cao tinh linh hoat cia

FMS, dic biét 1a linh hoat vé thoi gian gia cong.
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Hinh 5.6. FMS ghép néi mé réong

5.3.4. Phuong tién ga dat phoi trén trung tim gia cong.

Viéc sir dung cac phién ga phoi (Palette) c6 loi 1a phoi duoc ga dat ¢ ngoai
pham vi lam viéc ciia may gia cong, nho d6 giam thoi gian dimg may dé thay doi phoi
gia cong. Cac phién ga phoi duoc chuyén téi cac may gia cong bang céac thiét bi thay
d6i phién g4 phoi tu dong.




Page 166

Trén hinh 5.7 1a két cau ctia mot phién ga phoi va hinh 5.8 1a mot vi du vé
thiét bi thay d6i phién g4 phéi tu dong co dang ban quay, thay doi duoc hai phién ga
phoi, dugc dung trén céc trung tdm gia cong.

Nhitng phién g4 phoi ma trén d6 phoi duoc ga dit truc tiép thong qua cac dd
ga ¢6 két cAu nhu sau: mit dudi cua phién ga phoi cé cac 16 dinh vi dé xac dinh vi tri
va c6 cac song kep dé kep chit phién ga phoi trén ban may. Mit trén cta phién ga phoi
¢ cac bac dinh vi va céac ranh chit T dé diéu chinh va kep chat dd ga phoi. Pé cac
phién ga phdi co thé thay thé nhau d& dang, kich thudc chiéu cao cua phién ga phoi va

khoang cach gitra cac 10 dinh vi dugc gia cong rat chinh xac.
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Hinh 5.7. Phién gd phéi
1. Thanh dan huong; 2. Thanh kep, 3. Bac dinh vi do ga
4. Lo dinh vi; 5. Ranh chir T
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Hinh 5.8. Nguyén Iy hoat dong ciia thiét bi thay doi phién g phdi
a) Phién gd PI trén ban mdy. b) Phién gd P1 va P2 ciing nam trén ban ddt phién gd
¢) Phién gd P2 trén ban mdy; 1. Ban mdy; 2. Ban ddt cdc phién gd
3. Thiét bi thay déi cdc phién g4;
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W1. Chi tiét dwoc gia cong;
W2. Chi tiét chwa gia cong
5.3.5. Phuong tién cung &rng dung cu gia cong.

Dung cu dugc hi€u chinh va nap vao cac  chira, cong viéc nay dugc thyc hién
bang thu cong hoic bang co khi hoa. Nhung viéc van chuyén dung cu t6i timg may
gia cong va viéc thay dung cu & mdi may thi dugc tu dong hoa. Trén moi may hoac
trung tim gia cong trong FMS c6 kha ning tiép nhan va cung tmg 20 +200 dung cu
khac nhau.
Két cdu cua bo thay dung cu tuy thudc va cac yéu tb sau:
-S4 luong dung cu can thiét dé gia cong chi tiét yéu cau.
- Pham vi khong gian gifra tryuc chinh cua may cong cu va noi dat b chura dung cu.
- Cach sép Xép dung cu va s6 hiéu dung cu trong b tich dung cu.
- Hi€u chinh dung cu trudce khi gia cong va hi¢u chinh dung cu ty dong va hi¢u
chinh dung cu tu dong trong qua trinh gia cong trén may cong cu.
O chua dung cu thuong c6 cac dang : dang dau révove, dang dia, dang nhiéu téng,
dang tréng, dang xich (bing tai), dang hop.
Céc 6 dang dia c6 loi thé 13 kha ning tiép can tryc tiép vdi truc chinh ciia may, con
cac dang 6 chira khac khong thé tiép can truc tiép ma phai ¢6 co ciu thay dung cu
khu vuc, cac co cau thay dung cu nay thudng c6 dang tay may cé thé dong thoi

thdo dung cu da gia cong va thay dung cu méi vao.
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CHUONG 6
THIET KE PO GA CO SU TRQ GIUP CUA MAY TIiNH
6.1. Gi6i thiéu mot s6 phan mém hd tro thiét ké
6.1.1. Phin mém AutoCAD
AutoCAD (viét tat ciia Automatic Computer Aided Design) 13 mot ung dung
phén mém dugc phat trién boi Autodesk cho phép thiét ké va soan thao vé&i su hd tro
may tinh (CAD). Phin mém nay duoc st dung dé tao ban v& 2D va 3D, cho phép
ngudi dung khai niém hod cac ¥ tudng, tao ra cac thiét ké va ban v& theo mutrc d6 chinh
xac ky thuat can thiét. ThAm chi, AutoCAD c6 thé thyc hién tinh toan va mé phong

thiét ké nhanh chong trén mot loat cac nganh cong nghiép.

A\ AutoCAD

AutoCAD 1a mot san phiam chu lyc cia Autodesk, di dau trong nganh cong
nghi¢p CAD. Phién ban AutoCAD dau tién d3 duoc trinh dién tai Comdex nim 1982,
va dugc phat hanh vao thang 12 cing nim. Ban phat hanh di chimg to sy rung chuyén
manh mé& dbi voi nganh cong nghiép CAD. AutoCAD ciing 1a mét trong nhiing géi
CAD déu tién chay trén PC va c6 san cho khach hang trén toan thé gidi.

AutoCAD gitip thyc thi hiéu qua, giam thiéu 18i tdi da cac ban v& cta thanh
phan ky thuét, thiét ké co s& ha ting va phan tich cac hé thong HVAC déng vai tro
chinh trong hau hét cac linh vyc k¥ thuat, cac nganh ky thuat, co khi, hé thong va k¥
thuat dién.

AutoCAD ciing 12 mot trong nhimng phan mém thiét ké cung cép cho cac
chuyén gia nganh k¥ thuat co khi cac cong cu soan thao doc déo c6 thé duoc str dung
dé dua céc y tuong k¥ thuat cia ho vao thuc té véi d6 chinh x4c ma ho yéu cau.

Tir d6, AutoCAD trd thanh phan mém dé thiét ké cac thanh phan co khi, phan

tich cac hé théng dién va dudng éng va giai quyét cac van dé thiét ké c6 thé phat sinh.




Page 169

6.1.2. Phin mém Solidwork

Solidworks 1a phin mém dugc phat trién boi hing Dassault Systémes
Solidworks Corp, mdt cong ty con cuaDassault Systemes (Vélizy, Phap). Solidworks
dugc biét dén dau tién tir phién ban Solidworks 1998 va dugc du nhap vao nude ta véi
phién ban 2003, chuyén thiét ké mé hinh 3D duya trén cach tiép can thanh phan-tham

s0 dé€ tao mo hinh va lap rap.
SIMULATION
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> Solidworks c6 nhiéu wu diém vuot troi:

- Giao dién tryc quan: Phan mém thiét ké ndy co giao dién kha tryc quan, hd trg nguoi
thiét ké tién dung lam quen ngay tir cac thao tac thir nhat. Néu moi nguoi da co sin
nén tang Cad 3d thi viéc 1am quen véi solidworks 14 hoan toan khong kho.

- Xt 1y nhanh: Piéu nay con tiy thudc vao cdu hinh may tinh cia cac ban. nhung lai
néu nhu so sanh v6i mot sé dbi thu cung trang lra nhu inventor 2012-2015 thi theo
minh cadm gidc 1a solidworks 2013 nhanh va mugt ma hon.

- Tuyét voi trong viée thiét ké khudn: Véi solidworks, viéc chia 16i khuén, tach khuén,
hay 1ap rap va md phong khuon khong con 1a van dé can hoi lam khé dugc cac ban.
Tham chi, néu moi ngudi biét lam chinh x4c quy trinh va ¢6 kinh nghiém xt 1y, moi
ngudi ¢6 thé 1am nhiéu khudén khac nhau ma chi can céac thao tac thay d6i nho tir
khudn khac.

> MOT SO CHUC NANG CAN BAN TRONG SOLIDWORKS

+ Chuc nang CAD: Phan mém nay co uu diém la giao dién dep, than thién, kha nang
thiét k& nhanh hon cac phin mém khac rit nhidu nhd vao sy xdp xép va bd tri cac

toolbar mot cach c6 hé théng va hop 1y.
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+ Chuc nang CAE: Day 1a mdt uu diém cua hang san xuét, khi ma ho mua tron g01 bd
phan mém phan tich ctrc ki ndi tiéng thé gidi 1aCosmos dé tich hop va chay ngay trong
moi truong cua solidworks. V&1 modul phan tich cua Solidworks 1a cosmos, chiing ta
c6 thé thyc hién duoc nhiing bai phan tich vo cung phirc tap nhung rat hay, dudi day la
liét ké mot vai bai toan ma toi da dung dé tinh véi COSMOS:

— Phan tich tinh hoc

— Phén tich dong hoc

— Phan tich dong luc hoc(bai toan phan tich tng suit khi co ciu chuyén dong — con lin
di chuyén trén ray).

— Phén tich dao dong.

— Phan tich nhiét hoc.

— Phan tich sy va cham cua céc chi tiét.

— Phén tich thuy khi dong hoc ( thong qua bai toan phan tich lugng nudce chay qua céi
robine va b tri quat thong gié cho CPU mdy tinh nham tan nhiét t5t hon).

— Phan tich qua trinh rot kim loai 16ng vao khudén va mirc do gia nhiét can thiét cho
qua trinh do.

+ Chirc nang CAM: Pé dung duoc chirc ning ndy, ching ta phai st dung mot modul
nitra ctia solidworks 1a SOLIDCAM. SolidCam cho phép chling ta 1ap trinh gia cong
cac chi tiét khi chung ta da thiét ké va xay dung xong mé hinh. Pay 13 modul Cam cua
Solid chay ngay trén giao dién ctua no, viéc sir dung cua SolidCam qua that vo cung
than thién, va dé su.

6.1.3. Phin mém Autodesk Inventor

» Autodesk Inventor la gi?

Autodesk Inventor la phan mém xay dung md hinh 3D, thiét ké, hinh mau va
kiém tra ¥ tudng cac san pham. Inventor tao ra cic nguyén mau moé phong chuin xéac
khoi luong, &p luc, d0 ma sat, tai trong,... clia cac doi tuong san phém trong moi
truong 3D. Céac cong cu md phdng, phan tich dugc tich hgp trong Inventor cho phép
ngudi dung thiét ké tir khudn duc co ban dén nang cao nhu thiét ké chi tiét may, truc
quan hoéa san pham. Inventor con duoc tich hgp CAD va céc cong cu giao tiép thiét ké
nham nang cao ning suit 1am viéc cia CAD va giam thiéu phat sinh 15i, tiét kiém thoi
gian.

» Loi ich khi st dung Inventor:

Nhitng ngudi dang hodc s& sir dung AutoCAD s& thira huong duoc nhiéu loi ich
ctia Inventor. Inventor cling cip mot méi trudong thiét ké va phim tit twong tu voi
AutoCAD, hd tro tap tin DWG, cho phép nguoi dung chuyén tir v& 2D hién hanh sang
xay dung mé hinh 3D. Inventor duoc st dung phd bién trong tao nguyén mau k§ thuat

$6, cac mau duoc tao ra tir ban v& 2D AutoCAD dugc tich hop va cac dit 1iéu 3D, hinh
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thanh nén san pham ao. Bang cach nay, cac k¥ su c6 thé thiét ké, mo phong san pham
ma khong phai tao ra cic mau vat 1y. Ngudi dung co thé str dung cac cong cu thiét ké
3D co khi trong Inventor dé nghién ctru va danh gid mo6 hinh thun tién va hiéu qua
hon. AutoDesk Inventor con dua ra cic cong cy va tinh ning khac nhiam nang cao
nang suat 1am viéc nhu: Integrated Data Management, Design Automation, Automatic
Drawing Updates and Views, Automatic Bill of Materials,...

> Ung dung cua Inventor

Autodesk Inventor dugc st dung dé rat ngan khoang cach giira thiét ké, k¥
thuat va san xuat. Vi du: nganh san Xuét xe dap leo nui st dung Inventor tao ra cac
mau k¥ thut s va thanh pham dé tdi wu cac tac dong giira cac bo phan lip rap, dam
bao chinh x4c dung sai va cac khoang ho. Trong san xuit thuyén budm, Inventor dugc
sir dung dé xay duyng mo hinh va tao mau dot phd, chay cac thir nghiém ap luc nham
xac dinh cac bd phan can cat giam khdi luong va cai thién hiéu suat. Mot ung dung
khac cua Inventor 13 trong cong nghiép khai khoang, nham thyc hién cac phan tich ting
suat, md phong chuyén dong may tim ra cic va cham ngoai ¥ muén va cac 15i phat
sinh. Inventor gitp cit giam chi phi san xuat bang viéc tao ra cac nguyén mau va thi
nghiém o, han ché 15i va lao dong thu cong, ting chu ky san xuat va dua san pham
dén thi trudng nhanh hon.

+ Xay dung dé dang chi tiét, mo hinh 3D

Toan bd hinh hoc sketch dugc tao va chinh sita trong moi truong sketch, dung
cac cong cu sketch trén thanh panel.Ban c6 thé diéu khién cac 6 sketch va dung céac
cong cu sketch dé vé& duong thing, duong cong (spline), dudng tron (circle), e-
lip(ellipse), cung (arc),hinh chir nhat/vuong( retangle), hinh da gid (polygon),
hay diém.Ban c6 thé bo tron goc (fillet), md rong hay cit cung, va offset va hinh hoc
d6i twong tir cac dic trung khac.

+ Xuét bang v& nhanh chong, chuan xac

Xuét ban vé& trong Inventor — Moi trudng Drawing hd tro day du cac cong cu dé
xdy dung mot bang v& hoan chinh nhat. Ban v& cta cac hinh cit, hinh chiéu riéng
phén, dén ban v lép tao bang ké cho vat li¢u,danh s6 cho cac chi tiét lép, thém kich
thudc, cac ki hi¢u lién quan vé do nham, d6 bong, chat luong bé mit,. ..

+ Thiét ké chi tiét kim loai tAm:

V&i Module Metal ban s& dé dang thiét ké duge cac phén dot dap trén tAm, céac
g0, ban 18, mat bich, mong, gan,.. va lam dang theo yéu cau. Phan kim loai tAm (Sheet
Metal): C6 nhiéu cong cu khéng chi giup tao hinh, thiét ké nhanh ma con c6 kha ning
trai tim hiéu qua, xac lap cac thu vién dot dap va tuy chinh kim loai, va tao ra cac ban
v& sén xuét dé hd tro hoat dong san xuét tAm kim loai.

+ Tinh toan, thiét ké chi tiét may:
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Dé giam bot khéi lwong cho cac nha thiét ké phan mém Inventor cho ta module
Design Accelerator 1a module ding dé tinh toan va thiét ké cac chi tiét dién hinh nhu:
truc, banh rang, then, 16 xo, bulong, dai be..

+ Xay dung hé thong duong dng:

Phén thiét ké duong 6ng (Pipe & Tube): gitp ngudi dung thiét ké éng chay
phuc tap trong khong gian chat hep. N6 bao gdm mét thu vién véi cac phu kién duong
éng theo tiéu chuin cong nghiép, va cac duong 6ng. Nguoi thiét ké chi viéc chay
duong dan sau d6 chi dinh thudc tinh cia cic dudng dan bang thu vién cac dudng dng
va phu kién duong éng.

+ M6 phong dong va dong luc hoc co cau:

Phén 1dp rap (Assembly): Thiét ké két hop giira chi tiét va cum chi tiét. Nguoi
dung c6 thé kiém tra va cham gitta cac chi tiét. Presentation Modeling 1a mdi trudng
dé md phong qua trinh 1ap rép céac chi tiét lai v6i nhau theo ding qui trinh lap rap thuc
té ctia cum chi tiét
+ Phan tich ng suat, t6i uu hoa san pham:

Str dung phan tich trong phan mém inventor cho phép ta biét duoc trudng tng
suat va bién dang trong chi tiét dudi tac dung ciia cac loai tai trong khac nhau( luc tap
trung, luc phan bd theo dién tich, momen, thé tich..). Phan moé phong chuyén dong tich
hop mo phong va phan tich tng suat (Dynamic and Stress Analysis): Pugc dung dé
mo phong va du doan trudc cac phan ing cua thiét ké d6i voi cac tac dong vat 1y trong
moi truong thuc. Nho d6 toi wu hoa thiét ké.

+ Thiét ké san phim nhya va lam khuon:

Thiét ké khudn ép nhua (Mold design): Pugc tich hop phan mém moldflow
chuyén dung cho phan tich tinh todn toan bo hé théng khuon, dat do chinh xac cao,
phan tich san phim nhya da vat liéu, phan tich qua trinh ép phun, twong tac bién doi
truong nhiét do cua san phém va toan bo hé théng khuon.

+ Thiét ké khung dan (Frame Generator):

Gitp ngudi dung thiét ké va phat trién khung han cho cac ung dung may moc
cong nghiép. N6 xay dung két ciu khung bang cach tha chi tiét vao khung diy di duoc
xac dinh trude. Cong cu sinh khung don gian hod khung vé dang khung day va sau khi
thiét ké xong khung day chi viéc x4c 1ap lai cac thanh phan theo thu vién thép hinh sin
co.

6.1.4. Phan mém Catia

CATIA 13 mot gbi phan mém toan dién hd trg CAD/CAM/CAE hoan chinh
dugc nghién ciru va phat trién boi hing Dassault Systemes, ddy 1a mot trong nhing
phan mém 16n nhiéu tap doan 16n trén thé gi6i trong cac linh vuc vé cong nghiép 6 t0,

cong nghiép hang khong, co khi hang ning. Catia 13 phadn mém thudc truong phai dan
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hinh nén rat manh vé Surface dé dung mat cong tu do trong thiét ké, do d6 hoc Catia
ban c6 thé 1am viéc & cac cong ty 16n nhu: Toyota, Honda, Ford, Boieng.

Phan mém catia c6 day du cac tinh ning va modul dung trong k¥ thuat, tir thiét
Kké, gia cong, kim loai tam, thiét ké mat, thiét ké cao cép, modul han, phan tich mé
phong,.. Hién tai v6i hon 170 modul duoc tich hop,du dé dap ung tat ca nhu cau st
dung trong tit ca cac nganh nghé co khi ,6 to,hang khong .kién tric,dién ti,hé thong
duong ong ... Va cac modul nay c6 thé mua riéng dé dap umg phu hop véi timg nganh
nghé. Vi vy néu chi dung dé thiét ké co khi va cac san pham don gian thi ban ciing
khong can hoc phdn mém nay lam gi vi hoc s& lau hon cac phan mém phd bién nhu
solidworks, con néu hoc thiét ké ning cao, bé mit phirc tap, va str dung thém céc tinh
ning cao cip nira thi lya chon phdn mém catia a giai phap tuyét voi. Ban c6 thé t6i vu
khi 1am viéc ma khong phai sir dung thém phan mém phu tro nio nira.
> Tong quan vé chire nang cia CATIA trong k§ thuat:
+ K¥ thuat Co khi: Xay dung cac mo hinh 3D tir hinh anh 3D, tim kim loai, mé hinh
lap rap, khuon mau,... v6i nhitng cai tién cao cip cho bo mit k¥ thuat va BIW. Catia
cung cap cac cong cu biéu dién dong hoc ciia san pham va da dang céac kiéu pedal va
khuon duc.
+ Thiét ké: Catia 1 giai phap cho kiéu dang, phong cach, dién mao cong viéc va sy
sang tao ¢ viéc tao, hi¢u chinh va cing ¢ cac hinh dang phuc tap, doc va xudt cac file
dinh dang STEP.
+ Hé théng k¥ thuat: Catia cung cap mot khoi dau doc ddo va mo rong phat trién cai
tién hé thong k¥ thuat két hop giita dung hinh, mé phong, clng cb va cac quy trinh
thuong mai hd trg can thiét cho viée tao ra cac “ddi twgng khong gian mang thuc —
40”. Cho phép tinh toan cac yéu cau thay doi cho su phat trién ddi tuong méi hoic cac
phién ban hé thong cho sy tiép can ciia d6i méi cong nghé. Bién phap hoan hao nhét 1a
giri cac yéu cau Design Based Systems Engineering (MBSE) tir ngudi ding voi cac
yéu td: Requirements Engineering, Systems Structure Modeling, Systems Actions
Modeling & Simulation, Settings Control & Lifecycle Traceability, Automobile
Included Systems Development (AUTOSAR Builder) va Industrial Automated
Systems Development (ControlBuild).
6.1.5. Phin mém NX

Phian mém NX dugc phét trién boi Siemens PLM Software, NX 1a giai phap
tong thé CAD/CAM/CAE linh hoat, t6i wu va c6 tinh dong bd cao. Giup cac doanh
nghiép giai quyét moi van dé khé khin trong viéc cai thién chat lugng san pham, dua
san pham ra thi truong nhanh hon, va ¢ thé tdi wu héa nhitng dit liéu thiét ké cii. NX
lién tuc d6i méi, trén con dudng phat trién dé tré thanh tam dai CAD/CAM ( NX, PTC

— Creo, Catia), Siemens di sat nhip thém I-Deas giup NX vuon 1én va dung dau trong
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linh vee CAD/CAM/CAE ngay nay, NX khong chi dimg dau vé mit cong nghé (giai
phap cong nghé) ma con diung dau vé sb luong license cip phép hién nay. Vi vay khi
mg dung t6t phin mém chung ta s& c¢6 loi thé 1am viéc cho nhiing tip doan 16n dén tir
My, Nhat Ban, Han Quéc, An D6 ...

> Nhing diém néi bat caa NX

+ Kha nang thiét ké nhanh: NX cung cép cho nguoi ding kha ning thiét ké nhanh nho
cong cu Synchronous, cong cu Synchronous hd trg k¥ su linh hoat trong viée thiét ké,
chinh stra dif liéu. .. gitp ting it nhat 30% hiéu suat thiét ké.

+ Kha nang hi¢éu chinh dir li¢u: Co thé noi viée hiéu chinh va tai si dung dir liéu la
thach thurc cua cac ky su, mot san phém dugc dua ra thi truong can duoc thiét ké va
chinh stra thiét ké rat nhiéu 1an, vay diém khac biét cua NX 1a gi 2. NX cung cip kha
nang doc va chinh stra toan bg dir li¢u 2D (dxf, dwg) va 3D ( Txt,step,parsolid,
fem,par, pms...) thong thuong qua d6 cac k¥ su c6 thé mo dit lidu va chinh sira truc
tiép.

+ Lién két dit liéu tir nhiéu nguon khac nhau: Hién nay mdi doanh nghiép thudng lam
viéc v6i nhiéu d6i tac, tuy nhién moi dbi tac lai sir dung mot phﬁn mém CAD khac
nhau, NX cho phép nguoi ding mé tryc tiép va chinh sira dit liéu tir cic phan mém
nhu: Inventor, Solidwork, Catia, PTC-Creo... nhu vdy sé& tiét kiém thoi gian dang ké
cho viéc chuyén doi dir liéu qua mot phan mém trung gian Khéc.

+ Stc Manh — NX xur ly dugc nhitng bai todn cuc ky phtic tap thong qua gidi phap
CAD/CAM/CAE toan dién: NX Advanced Simulations giai quyét kho khian vé
Simulation gitp tiét kiém vat liéu, tiét kiém san phém mau trude khi dua san phém ra
thir nghiém va san xuat hang loat, NX CAM gitp giai quyét nhiing bai toan gia cong
phuec tap tu 3-5 tryc.

+ Ning xuat: NX cung cap giai phap tong thé CAD/CAM/CAE va cong cu quan 1y di
lidu giup k¥ su va nguoi quan 1y nang cao ning suét, tin dung duoc dir liéu cii vao
viéc phat trién cac san pham méi. ..

> Céc Module chinh trong phan mém c6 thé ké toi:

1. Modeling: cho phép thiét ké mo hinh Solid két hop Suface gitip cho ngudi ding linh
hoat trong viéc thiét ké, vuot khoi quy trinh thiét ké truyén thong, tao ra san pham co
do phuc tap cao.

2. Shape Studio: La b cong cu giip mo hinh héa bén mat, phan tich bé mit nham tao
ra san pham c6 kiéu dang bé mit phuc tap: Két hop cong cu Body Design ( thiét ké vo
xe hoi) va General Packagging ( t6i wu hoa goc quan sat) tao nén bd cong cu thiét két

tuyét voi phuc vu nganh thiét ké 6 t6, xem may va cac nghanh phu tro lién quan.
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3. Sheet Metal: Gom 3 module: NX Sheet Metal, Aecrospace sheet metal va
forming/flatting, déu 1a thiét ké tim nhung mdi module s& cung cip cho ngudi ding
cong cu tuyét voi dac thu cho tung linh vuc tuong img.
4. Assembly: Cung cip cong cu lap rap va kiém tra mé hinh lap rap linh hoat.
5. Drafting & PMI: Cho phép ngudi dung tao ban vé& ky thuat linh hoat két hop kha
nang ghi kich thuéc 3D nham phyc vu qua trinh san suat hiéu qua hon.
6. Manufacturing: Cung cap cong cu 1ap trinh CNC chuyén nghiép giup ngudi dung dé
dang 1ap trinh c4c san pham phurc tap, dua ra chién luoc chay dao tdi wu, hd tro
Machine Tool Simulations giip mé phdng qua trinh hoat dong cia may nhu vay ching
ta s& kiém soat tot hon nguy co va dap, v& dao. Dic biét NX hd trg rit tot cho may
phay 4, 5 truc, may tién phay két hop, thu vién postprocesser. ..
7. Routing Electrical: Thiét ké mach dién.
8. PCB Xchange: Thiét ké khoi cho mé hinh bo mach CPU.
9. Routing Mechanical: Thiét ké duong dng co khi.
10. Mold Wizard: Thiét ké khuén ép nhua, tich hop thu vién khuén véi nhiing cong cu
nang cao hd tro thiét ké.
11. Progressive Die Wizard: Thiét ké khuon dap lién hoan.
12. NX Human: Tao mé hinh co thé ngudi, mé phong xe hoi.
13. Weld Assistant: Cong nghé han, hd trg tinh todn mbi han.
14. Ship Design: Thiét ké tau.
6.2. Xay dung md hinh cac co ciu cia dd ga.
6.2.1. Thiét ké Sketch 2D

Trong gia cong hang loat, dé ché tao mot chi tiét, ngudi ta phan chia nhiéu cong
doan gia cong, mdi cong doan d6 thuc hién mot nguyén cong dé gia cong mot hay mot
s6 bé mit nhat dinh da duoc 1ap san trong quy trinh céng nghé. Pé thuc hién qua trinh
gia cong nay, ngudi ta phai ché tao cac d6 ga chuyén ding v6i muc dich hd tro téi da
cho qué trinh gia cong (va dd ga chuyén dung nay chi 4p dung dugc cho 1 hay mot sd
nguyén cong nao d6). Mot dd ga binh thuong ¢ 2 nhiém vu chinh: Dinh vi va kep
chat (Pinh vi trudc sau do dén kep chat).

DPé minh hoa cho vain d& nay chung ta iy truong hop gia cong trén chi tiét tru,
chon mét try hai dau 1am mit dinh vi chinh. Véi ddc diém 1a mit tru nén d6 dinh vi tot
nhat 1a khéi V.
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Str dung khdi V nge"ln & hai dau s& han ché dugc 4 bac tu do. Con lai hai bac tu do: Di
chuyén doc truc va xoay quanh tryc.

Pé han ché bac tu do di chuyén doc truc, mit dau cua chi tiét s& duoc chon lam mot
mat dinh vi phu.

Pé han ché mot bac tu do, chdt ti 1a @6 dinh vi phut hop trong trudong hop nay. Con lai
mot bac tu do xoay quanh truc cua chi tiét. Theo céc ban c6 phai han ché hay kh6ng?
Chung ta bat du thiét ké co cdu dinh vi dau tién: Khdi V. Thay cho hai khbi V ngin,
minh dung hé théng khdi V kép. Thiét ké nhu sau:

— Tao mot ban vé lép:

DPHE® 2 9 ¢ Bne @n- N @ @22

[-& &8 08 .2 .8 38 2
ek el e i e

/ §86eRABAD

woxrg @l@sy /%l

‘Select the documerk type and the tutorial coon F you ara autantly Followng the tkorial.
23 Cling Bng Co KH 6

—Pua chi tiét gia cong va moi truong lap roi luu ban ve lap:
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¥ SolidWorks Office Professional 200
g File Edit Yiew Insert Tools Window

DeHES & Y-

on

“

Assemblies

Save
'@— [f Ees the active document,
|

o .A\".-..-I:LH_.._

Save As
Savein:|EJDogaVNM v‘ Q2 mE-
My Recent
Documents
Desktop
My Documents File name: ILap doga J [ save | v]
Save as type: IAssemny (*.asm;* sldasm) ‘ﬂ [ Cancel ]
ﬁ Description:
Favorites
[]save as copy
My Network
Places

— Tao mét chi tiét mdi c6 tén ma khdi V. Chi tiét nay dugc tao ngay trong méi truong
lap.
+ Chon theo dudng dan t6i cong cu New Part.

DASM]

EEOEEs |

J @CRIVBIW «

|8y /%

Chon mot mat tham chiéu gdc cho chi tiét mai. Chi tiét cii mo di, chi tiét méi co mat
trén cdy vdi mau xanh.

— Tao mdt Plane nhu hinh sau. Plane nay cach mat dugc chon mdt doan 1a 2 mm.

— V& Sketch 1a bién dang khdi V trén Plane nay:
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6.2.2. Tao mo6 hinh 3D
— Dung cong cu Extrude phat trén Sketch thanh khbi:

§¥ SolidWorks Office Professional 2007 - [Khoi ¥ -in- Lap do ga.SLDASM *] \r
@ File Edt View Insert Tools Window Help S
|ppRESR S (9 -C- (Al |(Ha N @ @
H@, e % (9
Eaiad SoREtCN | Hide/Show

Comporie.., Trans

=

2y aaqecten@ g9@ISN O
Noa Assembly En@ea Evled o " (§

Revolyed  Revolved  Swept
| References Transpar.., | w BossBase  Cat 5B

Fillet  Gharnfer.

Rib’

Lofted
Boss/Base.

Shell

Select a handle to modify parameters

| EdtingPart  ?

untitled - Paint

— Vay 1a ta d3 tao ra duoc khéi co s¢ dau tién cho khdi V. Lam twong ty v6i ddu bén
kia.

+ Tao mit Plane. V& Sketch bién dang khdi V bang cach Convert tir bién dang trudc
+ Extrude phat trién thanh khoi:
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§¥ SolidWorks Office Professional 2007 - [Ske of Khoi V ap do ga.SLDASM

@ Fle Edit View Insert Tools Window Help eaich

[DPEBES &9 o AntHa 3@ 0 29v/aAARC+aE- IIO@IEN 9

B | 9 | B 0
£dt Mo Extemal  Assembly
References  Transpar...

= T =
) @

Extruded Extruded  Revolved  Revolved Swept Lofted
Boss/Base Cut Boss, Cut Boss/Base  Boss/Base

= g

@ %
Feattee S Gt

HidefShow  Char Filet  Chamfer R Shell

Comnporne,., Trans

Select a handle to modify parameters
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— Extrude phat trién Sketch thanh khdi. Hai ddu khéi V thanh mot thé

— V6i khdi V, tam thoi da song. Chon Edit Component dé tré vé méi trudong lap.

(R oy o e - | [Su— ———7) o]
e . @B
Change Edit  |NoExtemal Assembly
Trancpar,. (Component | References  Transpar...

[ Edit Component
Toggles between editing a part or a

Extruded

Exti
Boss/Base

<

| sub-assembly and the main assembly.

Nhu phan trén ching ta da thiét ké khdi V. Khéi V nay han ché 4 bac ty do. Sau d6
ching ta tiép tuc thiét ké chdt ty. Chét ty nay khdéng ché thém mot bac tu du nita.
Mit ma chét ty ty vao 1a mit mau xanh dudi day:

— Trong méi trudng lap. Chon cong cu thiét ké chi tiét méi:
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-
“© 0w B®B S 8 B F

Change Edit No Extemal  Mate New Part Move Rotate Smart Exploded  Erplode

Suppressi.. Component References Component Component  Fasteners View Line Sketct

New Part
Creates a new part and inserts it into the
assembly.

— Nhap tén “Chdt ty”” Cho chi tiét méi nay trong hop thoai (Cac Mem chi y duong dan
nhe)
— Sau d6 chon mét Plane (nhu dudi day) dé bat ddu vé Sketch (Cac ban chon plane nao

cling OK nhung n6 phai la mat di quan tdm nhé)
Fy~-

— Trong moi truong Sketch, vé mdt Sketch nhu sau:
— Va chon cong cu Revole dé bién Sketch nay thanh khéi. Chét ty da duoc hinh thanh!
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§W SolidWorks Office Professional 2007 - [Sketch1 of Chot ti -in- Lap do ga.SLDASM *]
@ File Edit View Insert Tools Window Help

DRHES 2 (Y ¢ kvt (H= 5O 0 B52s/aaqac+ad- @@@Da;u@um@”

”Feamre 2 Si(etw ks

o5 oy »
) B B » ® G 3 a @& a4 @
i rfhc Change No Extemal  Assembhy mided  Entmuded i volved  Revolved  Swept Lofted Fillet  Ghamfer Rib Shell
rmpone., Transpar., |Component | References  Transpar., a.u;:m,.e Cut oss B ase Cat Eos: /e se BossfBase

v
il 8 >
Length: 52.57mm Under Defined  Editing Sketcht 8 7|

& Do ga YhM " ia Playe J untitled - Paint & ESL R 11:438M

— Chon vao Edit Components dé tré lai moi trudng lap. Quan sat thanh qua dat dugc
Tiép theo 1 d6i mau cho chét ty dé d& phan biét véi cac chi tiét khac.
— By gio 1a mo riéng chét ty ra dé tinh chinh.

§W SolidWorks Office Professional 2007 - [Lap do ga.SLDASM *]
Q File Edit View Insert Tools Window Help

SR -9 o [jme Ho-N @ 0 -492(% QAQAQs$nH@- CEL]
“ Z S % ® 8

Assemblies lnsat Hndelshw Change Edit No Extemal  Mate New Part Move Rotate Smart Exploded  “iplode
Compone... Compone... Suppressi... Component References Component Component  Fasteners W &

Interfere...
" Detection

Features 7 Simulation

Select Other
I Invert Selection

ZoomfPanjRotate
Recent Commands

Component (Chot ti)

Isolate
Component Display

18 suppress

¥ L, Move with Triad
/ View Mates

X Delete
Appearance

Component Properties...

Feature {Revolvel)
Edit Sketch
Edit Feature

Appearance
|§ Feature Properties. ..

A Face

= i
Opens the specified file in a new window Appearance

— Tinh chinh, hoan thién chdt. Cac Mem nén lam nhu thé ndy vi mé riéng chét va sira
n6, may tinh chi phai kéo riéng dit liéu cta chdt thoi. may tinh s& chay nhanh hon
nhiéu.

Save va tit chdt ty, mo lai moi truong 1ap.
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§W SolidWorks Office Professional 2007 - [Lap do ga.SLDASM]

@ Fle Edt View Insert Tools Window Help B¢ ksSeach ) - & X

|DPEHE® S 9 ¢ Mns Ba %@ 0 82 |%aQacrnE foggsen || &~

= A -
9.2 » % 9 OB S B B T L@
‘Assemblies Sket % Insert dit No Extemal Mate New Part Move Rotate Smart Exploded Erolode Interfere... Features Simulation
Compone... 1 References Component Component Fasteners Line Sketch i

g+xv . ¢y eeermBRER |

i |
Fully Defined  Editing Assembly

Chét ty thé 1a song. Bay gio phao thiét ké than 1ap chdt ty.

— Lai chon cong cu New Part dé tao mot chi tiét mai. Hop thoai hién ra nhap tén : than
lap chdt ty va OK. Chon mit vai ctia chét ty lam mat vé Sketch cho than.

— Trong moi truong Sketch v€ mot Sketch nhu sau:

— Va tiép theo 1a Extrude:

JERSY
[] Extrude _
V) X)

U

RARRRR

Blind
- |Blind
Up To Vertex

Offset From Surface

ly eae®

— V& phéc tiép trén mit mau xanh:
— Sketch 1a mot hinh nhu sau:
— Extrude cut: Day chinh 1a 15 trén than dé déng chdt vao:
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& 3 a & a4 @
Pl Chamhe Kb Sl

S Lofe:

B B ®
i o Gosbee

ST —
Bmm_-371.27mm__Omm Fully Defined

Va két qua: (Quay trd lai moi truong lap dé xem)
- Tiép tuc lam viéc trén chi tiét than.
— V¢ Sketch trén mat mau xanh.

Va Extrude:
S SolidWorks Office Professional 2007 - [Sketch3 of Than lap chot ty -in.
@ Fie Edt View Insert Tools Window Help
DEHE® 2 (9 ¢ [hni a3 0 52v/aaqac+as 000080 o).
9| P M| B B - e 3 | @ @ & @ 7
NoExtemal Assembly | Eouded  Euruded  Revolved  Revohed Fillet Chamfer. R Shel
References Transpar... | Soocfoce ut Boss/Bas Cat. Rase

Sdis e

i

-122.94mm _ Omm Under Defined

Select a handle to modify parameters
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— Két qua:

V6i hai khéi V ngan va mot chdt ti, chi tiét dd dugc han ché 5 BTD. Véi truong hop
nay nhu vay 1a da. Cong viée thiét ké co cau dinh vi da song.

Sau khi hoan thanh viéc thiét ké co cdu dinh vi, ta tién hanh thiét ké co cau kep chit.
C6 rat nhiéu loai kiéu kep chit va co cau kep chit di cing. Tuy timg truong hop chon
co cau kep chat hop 1y. Co céu kep chat phai dam bao thao ra lap vao don gian, nhanh
va an toan.

Véi truong hop nay, stt dung co cau don kep bulong. Co ciu ndy duoc thiét ké nhu
Sau:

— Trong méi trudng lip, tao mot Plane c6 cac thong sé nhu trong hop thoai:

1

F @eeRAlABRA ¢
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— Dung cong cu NewPart dé tao mot chi tiét méi. it tén Thanh kep cho chi tiét trong

hoi thoai.

|

Save As
’"E Save in: [ (2 Do gaVNM V‘;| Q 13 [ i
iy | banvechitiet SLOPRT
Decumonts |l Chot ti.SLOPRT
) Khoi Y. SLDPRT
@ * Than lap chot ty.SLDPRT
Desktop
MyDocuments  Filename: [Thanh kep I Save I_:]
Save as type: ]Pat [%.prt;* sldprt) | [ Cancel l
% Description: |
Favorites
|:| Save as copy
My Network
Places

References...

— Chon Plane vira tao dé 1am co s& cho thanh kep may:

§¥ SolidWorks Office Professional 2007 - [Lap do ga.SLDASM *]
Insert Tooks Window Help

A9 B9 0 hwnt Han Ne 0 H2¥aaqacenE IO0@FIN O

asv . ¢ 000eRABBER

K] u,
Select the face or plane on which to position the part.
s start (ERE /- F ién ai Fice Pro

untitle

d- Pain

¢

Fully Defined _ Edting Assembly 7

€L

R0 aaem

— V& Sketch nhu sau: Céc kich thudc nay cé thé tham khao trong S6 tay thiét ké do ga!

— Extrude dé tao thanh kep:

§¥ SolidWorks Office Professional 2007 - [Sketch1 of Thanh kep -in- Lap do ga.SLDASM *]

@ Fie Edt View Insert Tooks Window Help

[ppEES 29 ¢ Awt (Hn N9 B

,Q.% Nvmal Assembly
L e

O C—

L

<«

Custom

el e SRl

banvechitiet<1>

— Tré lai moi truong lap, Chudt phai vao thanh kep rdi chon Open Part trén menu:
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— Tao mdt Sketch trén mat trén cia thanh kep:

— Extrude cut Sketch d6. Pay 13 15 s& lap bulon kep:

LDPRT *]

Al Ha Se 0 5P (VavAqTH+E8- O
' e 8 2 m 8 &

Va Extrude Cut Xuéng mot doan la 4:

— Tré lai ban vé lap. Save ban veé:

b

— P4 ga nay can hai thanh kep ¢ hai ddu. hai thanh kep nay giéng hét nhau. Thanh kep
con lai duoc dua vao méi trudng lap va sau d6 dung cong cu Mate dé thanh kep d6 vao

dang vi tri 1am viéc.
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@ File Edit VYiew Insert Tools Window Help

DPEHE® & 9 ¢ (Rnd B -N@-

“ ‘ Assein‘;lies ? | & % % '

SRRy

Insert | HfideiShow | Change £40 Mo Extemal
i SOMpOTE 1o SUDPESS] Coriponznt. References

store. share.

DisK 1nsert Components
Adds an existing part or sub-assembly to
the assembly.

6.3. Lap rap b do ga hoan chinh.
6.3.1. Lip ghép khép truc

Khép ndi truc (Couplings) 1a mot chi tiét trung gian dung dé két ndi cac truc
v61 nhau, lam nhiém vu truyén chuyén dong tur truc dan dong (Motor, hop sb giam
tdc...) dén truc ciia may cong tac (Quat, bing tai, may bom nudc....). Ngoai ra khép
ndi con co tac dung déng mé cac co cAu, ngin nglra qua tai, giam tai trong dong, bu
sai 1énh tam gitra cac truc...
Duya vao ung dung thi khép ndi truc duoc phan thanh nhiéu loai khac nhau. Tuy
nhién co ban s€ co 3 loai chinh.
1. Khép néi cirng (Khop ndi tryc chit - Rigid coupling): Khép ndi cimg La khop ndi
lién két c¢b dinh 2 chi tiét lai v6i nhau, khong c6 sai 1€ch vi tri tuong quan. Khac véi
céc loai khép ndi truc khac, khop nbi truc chit khong nhitng truyén momen xoan ma
con co thé truyén mémen udn va luc doc truc.
Gom 2 loai: Khép noi ong, cé két cau don gian, lap rap hoi kho, ré tién, chi dung
cho truc c¢6 duong kinh nho hon 70mm va Khép néi bich, don gian 1a ndi tryc tiép

hai mit bich cta hai truc may bang bulong.
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2. Khép ndi dan hdi hay khép ndi bu (Flexible or Compensating Couplings):
Dung dé ndi cac truc c6 sai léch tam do bién dang dan hoi cta cac truc do sai sb
ché tao va 1ap dit hodc do truc bi bién dang dan hoi. Cac sai 1éch nay s& dugc bu lai
nhd kha ning di dong cia cac chi tiét trong khop ndi. GOm céac loai: khép ndi
mém, khép ndi dia, khép nédi ring, khép ndi xich, khép ndi lwéi, khép ndi
cardan

- Khép ndi mém (Khép ndi cao su giam chén): La khdp ndi c6 st dung vong, dém
dan hoi (vat liéu bang cao su). Vong c6 kha ning lwa theo sai 1éch vi tri cua cac
truc dé truyén chuyén dong. Bém dan hoi ¢6 tac dung bu sai léch cua truc.
- Khép nédi dia thép dan hdi (Disc coupling): day 1a loai st dung phd bién nhit
cho cac thiét bj quay ctia nha may cong nghiép nhu bom, quat, may nén, tuabin,
may phat,v.v..két cau clingkha don gian gom cac dia thép khong gi, nho cac dia nay
c6 ma co thé bu sai 1éch truc cua hai may.

- Khép ndi ring (Gear Tooth Coupling), Khép néi xich (Chain Couplings), khép
noi lwéi (Grid couplings): duoc sir dung nhiéu ¢ diéu kién tai trong 16n, duong kinh
truc 16n.

- Khép noi cardan: C6 chic ning truyén mo-men, luc gitta cac cum dit cach xa
nhau hodc giita cdc cum ctia hé thong truyén lyc ma trong qua trinh hoat dong luén
c6 vi tri, khoang céch thay doi.

3. Khép ndi ly hop (khép ndi bao vé qua tai - Torque Limiter Couplings)
- Khép ndi thiy lwe (khép ndi ly hop - Fluid Coupling):

+ Ngay nay, viéc lya chon st dung khép ndi thuy lyc duoc cho 1a mot bai toan vé
loi ich kinh té trong tinh toan thiét ké, lap dat thiét bi tai cic nha may nhiét dién,
thuy dién, luyén thép, luyén kim, xi ming, tau bién .... Ngoai ra mot sb thiét bi
khdi lwong 16n can gia téc ém 4i, diéu kién 1am viéc khic nghiét (nhu may xuc khai
thac mo, truyén dong cho bang tai, gau tai, xich tai, may nghién bot gidy, may tron,
may ép con lan, quat thong gié 16n, bom cép ndi hoi, may nén c& 16n, may ly tim
va dan dong phu cho may nghién...), c6 thé diéu chinh toc d6 va doi hoi kha ning
san sang cao ngudi ta dung khép ndi thiy lwe (Fluid Coupling).

+ Khoép noi thuay luc truyén luc bﬁng su két néi mém béng dau thuy luc, nho su
bién d6i momen chat long dé truyén cong suét tir truc din dong sang truc bi dan.
Bing cach thay d6i luong chit 16ng 1a c6 thé ting hodc giam sé vong quay. Khi
dong co din dong quay s& 1am canh bom cta khép ndi quay véi téc d6 dong co va
day dau vé phia canh tuabin (phia truc may dwgc din) 1am tuabin quay va kéo may
duoc dan quay. C6 thé thay ¢ ddy su chuyén ning luong co hoc duoc chuyén sang

nang luong thuy luc va nguoc lai
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+ Uu diém cua loai khép ndi thiy lwe 13 1am viéc ém 4i, it bao tri, giam thiéu mo
men xoan khi khoi dong, chéng rung, chdng séc. Giup khéi dong khong tai, giam
thoi gian khoi dong, c6 thé thay doi dugc téc do quay. Pic biét, trong nhiing
trudng hop gip su ¢ nhu hé théng truyén dong bi ket hodc qua tai, khp ndi thuy
lyc c6 kha nang xu 1y su cb va d6 an toan cao.

Khi gip su cb, hé thong truyén dong bi ding lai, lic d6 mé to van dang chay & ché
d6 dinh muc, do co ché truyén dong thong qua chit 1ong, dau tai khép ndi s& nong
1én, tai day c6 cac loai thiét bi cam ung nhiét, ro le dé khi nhiét do tang cao, may s¢
tu dong ngét hoic dau s& dugc thoat ra ngoai bdi "cdu chi nhiét"
+ Nhuoc diém: Gia thanh dau tu cao.

- Khép ndi ly hop ma sat (Torque Limiter Couplings, Safety overload Couplings):
Trong qua trinh lam viéc, khi thiét bi truyén dong bi qua tai, cac vién bi chét chin
lién két gitra 2 hub cua khép ndi s& truot hoan toan, giai phong lién két voi nhau,
ngat két ndi voi may, gitp thiét bi duoc bao vé an toan. Khi hét qué tai cac vién bi
s& vé vi trf cti, thiét bi lam viéc binh thuong. hi'

6.3.2. Lip ghép khép ban 18 |

1. Mo Part méi

2. Chon mit phang Front Plane.Vé Sketch nhu hinh:

3. Su 1énh Extruded Boss/Base trén thanh cbéng cu Features

60

toolbar
4. St Iénh Extruded  Boss/Base trén  thanh  cbng
cu Features toolbar

@ Boss-Extrude @

v X @

From ~
[ Sketch Plane v

irection 1 A

[Through All v]

Vo ‘ : ‘
s |
[¥] Merge result B
= :
Draft outward
[C] Direction 2 v
[T] Thin Feature v
Selected Contours v

&<
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5. Chon mit phang & vé& Sketch nhu hinh:

D>

6. Su Iénh Extruded Cut trén thanh cong cu Features toolbar

Cut-Extrude ®@

v X @

From A
[Sketch Plane v]

Direction 1

@ Through Al

[ Flip side to cut

—
[a
=

| LY i
=]

| Draft outward

[7] Direction 2 v

Thin Feature v

Selected Contours .
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Luu file (Save) véi tén Ban le.
Chon mat phang Right Plane.
Chon Hole Wizard trén thanh cong cu.
— Chon Hole Type/Countersink.
— Duéi Standard/Ansi Metric/ Flat Head Screw/ Size/ M8.
— Duéi End Condition/ Through All.
— Chon qua Tab Positions
— Kich chon Ién mit phang nhu hinh.
S E[R[e[®]]| =

@ Hole Specification ®@
v X

?_I Type I rﬁ' Positions‘
12 a2 i ﬁ

Standard:
[ANSI Metric -]

Type:
|Fiat Head Screw - ANSIB18£ ~ | J

Hole Specifications A

Size:

(s 2

Fit:

[Normal VJ

m

[] Show custom sizing
Y

End Condition A I
|2 | Through All W I

Options v

~| *Right
— Edit Sketch vi tri 2 16 dé gan kich thudc nhu hinh:

S[E[R[¢[®]
¢

G‘J ban le (Default<<Default>_Photo\ *
» History | L>
Sensors
1 Annotations
855 ASTM A36 Steel
N Front
N Top
N Right —‘ :
I_. Origin i
= @ Extrude-Thin2 I
» @) Boss-Extrudel
> [[@ Cut-Extrudel

30

=¥ ¥ CSK for M8 Flat Head Machine ]
I {_ sketchs 3 5 | o)
Slketch? g -
Sketch7

zo—i = 40 £

10. Gan rang budc.

— Gan kich thude 30mm = 60mm / 2
— Gén kich thuée 40mm = 120mm / 3
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QI ER[&[S]
[hlﬂ Mirror @
v X
Mirror Face/Plane A
@ I Front I
Features to Mirror ~
@ [CSK for M8 Flat Head Machin

< 1. »
®
Faces to Mirror ~
[
Bodies to Mirror v
Options A

— Gén kich thuéc 24mm = 120mm /5

11. Lay dbi xtrng bang Iénh Mirror trén thanh cong cu

uuuuuuuuuuuuuuuuuuuuuuuuuu

12. Chon mit phang va vé& sketch nhu hinh:
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324 324

L 120 :
— Lay d6i xtng sketch nhu hinh:
324 324
m W mo§m = e
B
— L I
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14. Su dyung lénh Trim cit cac doan thang khdng can thiét nhu hinh.

15. Sir dung 1énh cit Extruded Cut/ Through All trén thanh cong cu

Cut-Extrude @

v X @&

From ~
[Sketch Plane v]

Direction 1 ~

» [Through Al - Both -]

~1

[T] Flip side to cut

= +
[] Draft outward

Direction 2 A
[Through Al =

[ +

Thin Feature v

Selected Contours v

16. Luu file save
17. Tao thém mot cau hinh con — Ban le 2.
Trén cdy thu muc, chon qua Tab Configurations / Add Derived Configurations/

Configuration name / Ban le 2
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©

E R S| S

Configurations

v Q‘b ban le Configuration(s) (ban le 2)

:‘7 « Default[ banle]

e ¢ banle2(banle]

18. Chuyén qua FeatureManager Design Tree, chon Cut-Extrude? réi kich phai
chon Suppress.

¢
%

»

»

vy v v v

ban le (ban le 2<Display State-3>)
History

Sensors

Annotations

E Equations

855 ASTM A36 Steel

m Front

N Top ]

N Right

L, Origin

@) Extrude-Thin2

@ Boss-Extrudel

(@ Cut-Bxtrudel

@ CSK for M8 Flat Head Machine Screw:
lhlﬂ Mirrorl

=g

20. St dung lénh Trim cat cac doan thang khdng can thiét nhu hinh
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21. St dung lénh cat Extruded Cut / Through Alltrén thanh cbng cu

Cut-Extrude
v X @

From

[sketch Plane

irection 1
[Through All - Bath

[ Flip side to cut

|

[] Draft outward

Direction 2
[Through All

|

[C] Thin Feature

22. Luu file —save
II. LAP RAP BAN LE (ASSEMBLY):
1. M& mdt Assembly mai (New/ Assembly).
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¢ BlR|o|@] >
-
(@ Asseml (Default<Display State-1>)
> History
Sensors

» [A) Annotations
N Front Plane
N Top Plane
W Right Plane

Origin
» @ (A ban le<1> (ban le 2<Display State-3>) | .
» @ () ban le<2> (ban le 2<Display State-3>)

- Extrude-Thin2 of b:

2. Chon ban 18 <2>, kich chudt phai va chon Default nhu hinh:

G ER[¢[S] >
7.

Q Asseml (Default<Display State-1>)
4 History
Sensors
4 Annotations
N Front Plane
N Top Plane
W Right Plane
I_. Origin
4 @j (f) ban le<1> (ban le 2<Display State-3>) Z|
» [€8) (-) ban le<2> (Default<<Default>_PhotoWorks D

@@ Mates
‘V'
|[Default N2 ]l

" 4

3. Gian rang budc lap rap bang 1énh Mate trong thanh céng cu.

Chon Mate / Mechanical Mates / Hinge

P E(R[&[S]
Q Hingel @
«xﬁ)

 Mates | &2 Analysis

>

Mate Selections Lol =

[+

Concentric Selections:

&Q Face<1>@ban le-1
Face<2>@ban le-2
Coincident Selections:
A M Face<3>@ban le-1
Face<4>@ban le-2

[ Specify angle limits

m

Standard Mates M
Advanced Mates v
Mechanical Mates ~

/ Cam

i
+
Y
K

~

4. Luu file lap rap véi tén — lap rap ban le.asm




Page 199

5. Tao céi chdt ban 1& nhu sau. Trong mdi trudng lap rép, chon Insert / Component /
new part.

— Kich chudt phai vao Part méi tao chon Edit Part. Chon mit phang & vé& bién dang

Sketch nhu hinh.Offset vao 0.25mm

6. Dung lénh dun khéi Extruded Boss/Base trén thanh cong cu Features toolbar.

@ Boss-Extrude @
v X &
From ~
[sketen Prane -
Direction 1 ~
IUp To Surface 'l
T
’ I‘ ‘ ]
L e
@ r [Face<1>@ban le-1 |
Draft outward
[C] pirection 2 3,
[Z] Thin Feature 3,
Selected Contours b

7. Tao 2 chom cau cho chét. Sir dung 1énh Insert / Feature / Dome

@ BER[o|€|
eDome @

v X

Parameters A

@ I Face<1>@Part1*lap rap ban le-1 ‘

ey |
» K

[ ENliptical dome

[¥] Show preview

— Tao twong ty chom cau con lai.
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8. Luu (save) part mai tao véi tén — chot
Ta dugc nhu hinh:

III. THAY POI KiCH THUOC:

Khi ta thay dbi kich thuéc chiéu dai hay rong cia chi tiét ban 1 thi tat ca cum lap réap
s& thay doi theo.

Vi du bay gid tang kich thudc chiéu dai chi tiét ban 1& 1én gap d6i tir 120mm thanh
240mm. Sau d6 kich 1énh Rebuild trong chi tiét ban 1& & assembly ta dwgc cum ban 1&
thay d6i nhu hinh

6.3.3. Lip ghép khép truot
Slider: xac dinh mot DOF tinh tién. Mot khéi truot di chuyén doc theo dudng di 1a
mot vi du vé mot mdi ndi truot.

6.3.4. Lip ghép cac khép khac

Cic loai khép ndi khi Lip rap

Joint :Lénh Joint 14 cach don gian nhit dé dinh vi thanh phan va mé ta chuyén dong.
viéc tao méi ndi hoan chinh giup xac dinh vi tri thanh phan va chuyén dong trong mot
bude. cac diém cudi, gilra, va trung tam dugc stir dung dé xac dinh vj tri cac thanh phén
lién két. Hinh hoc ban chon xéac dinh loai méi ndi mic dinh, hodc ban cé thé chi dinh
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mot loai mdi nbi. Cac hinh dudi mo ta cac loai mdi ndi va cach chung hoat dong trong
khi dinh vi mot thanh phan:

Rigid: Loai bo tit ca cac muc d6 tu do (DOF). Cac mdi ndi han va bét vit 13 nhitng vi
du ctia mot mbi ndi cung.

Rotational: Chi dinh mot DOF quay. Ban 1& va don bay quay 1a nhimng vi du cia mot
mdi ndi quay.

Cylindrical: Chi dinh mét tinh tién va mét DOF quay. Mot truc trong mot 6ng 1a mot
vi du vé mdt méi ndi hinh tru.

Planar: Xac dinh hai DOF tinh tién va mdét DOF quay vudng goc voi dudng tuyén
tinh. Pé dat mot thanh phén trén mot mat phéng, st dung loai mbi ndi nay. Céac thanh
phan c6 thé truot hodc xoay trén mit phing.

Ball: Xac dinh 3 DOF quay. 1 qua cau va 1 6 xdm 13 vi du vé mdi ndi hinh cau.

6.4. M phéng dong hoc dd ga.
6.4.1. M phéng lip rap

Trén man hinh, chon Menu Assemble - Constrain, hop thoai sé xuat hién bao gom
5 loai giang budc lap ghép co ban.

MATI TANGENT SYMMETRY
CONSTRAINT CONSTRAINT JCONSTRAINT

' /

A @ N

ANGLE \ INSERT
CONSTRAINT CONSTRAINT

>~

‘;_J
/
/

MATE: No co thé duoc sir dung de tao giang budc  place Constrant
vi tri gitra 2 doi twong hinh hoc (di€ém, duong, mat). | ssestl wesse Transsons Consvant set

Hai déi tuong c6 thé trung nhau hoac & vi tri tuong =~ ™ "‘"'m
doi c6 khoang cach. Fladda Rk (0@
Hop thoai Place Contraint “'—e Set.ton |
0.000 n > : - «
eI g

MAéo O

rs
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= ——

—
m Mate Sclution

ﬂ --——ﬂ----J-()ffscl
l

Truong hop tao giang budc vi tri gitra 2 duong tam
duong tron, ta chi viéc chon vao 2 mat tru phén mém
s€ tu nhan dién duong tam.

&5 | Flush Solution

ANGLE: Tao rang budc lap ghép goc giira cac chi
tiét, cum lap ghép véi nhau. Pdi tugng tao giang bude 6 thé la mat phang hodc canh cua 2
chi tiét.

Place Constraint x

Assembly Mption Transitional Constraint Set
Ty Selections

Pa]ol@|a| [kikzks:0@

Angle
Angle: Solution

| 0.00 deg >] .‘@% “@ % || Bvrwmm iR
M &o' [J6F
(&4 oK Cancel Apply | [>>]

Truong hop Directed Angle
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Tangent: Tao giang budc lap ghép tiép xic gitra 2 bé mat. | s conm

Giang budc nay co thé gitra hai mat tru, mot mat tru va mat

phang, mit cau va mat phang.

First face

Second face

Asserbly Moson  Trarmtonsl  Constramt Set

Type Selechors
£ & [cl]d a [Rik:
Offeet:

0@

3 Soluton
[
e T =

s &

BB ovtside seivtion LBy 1nside Solution

Insert: Lénh nay cho phép tao giang budc
giita 2 dudng tron bao goém giang budce truc
tam va mat lién quan. N6 c6 thé coi nhu tong
hop ctia 2 lan sir dung lénh Mate.

= &g’
NEd = Cancel oy >
Place Constraint %
Assembly Motion Transitional Constraint Set
Type Selections
= A
&8 [ [AI&‘ ki ko O
Offset: Solution
L. 2 B M &)
M 6o Oce
o S [t | [ [

Symmetry: Tao rang budc dbi xtmg vi tri qua mét mit cho 2 d6i tuong.

Place Constraint X
Assembly Motion Transitional Constraint Set

Type Selections

P&l @[m] Rk kO

Solution
as | A

M 6o’
7] oK Cancel R [>>]
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Symmetry requires picking
two objects and a plane.

/
@/

2. Chon mét thi hai
1.Chon mét thir nhat | \ 3. Chon mét déi xirng |
Place Constraint X
Assembly Motion Transitional aintiSet
Type

£a[d]][a] [AfR:ks0@

5| Ay

M &’

& o | cand |

Aoy | [>>]

Fisttaca ' Second face I

Symmetry Plane

o

6.4.2. M6 phong hoat dong
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- Tir trinh dom: kich chon File/ New, chon mau tap tin IPN mac dinh hoac kich chon
New, trong hop thoai New file chon mau tap tin IPN khac va kich chon vao biéu tuong
[2]
."‘.
Standard
{(mmlipn

- Trong tip tin Lip ghép: Kich chudt phai va tén cua ban lap trén thanh trinh duyét,
chon Creat Presentation.Trong hop thoai Presentation Template, chon the Metric,
kich chon biéu twrong Standard(mm).ipn nhu trén.

Giao dién méi trudng mé phong lap ghép hién thi nhu sau:

Jo-a - G =il & < 4 & b pacdeyt ems o Prrreoral JOR Frsrenor’ v S WphCorrass. DO fame T W - B X
Trink dom

e Thah cdng cy
e - -...,H ....... - -
| Frrrsier | g

—

ke Thanh trink dut @
i Béing phdn cdnh

Dé dua cum chi tiét vao méi truémg md phong, sir dung 1énh Insert model trén thanh

cong cu Model.

X . Insert Model
Bieu tuong lénh:

Xuat hién hop thoai Insert, tim dudng din trong muc Look in t&i tép ban vé lap can
mo phong, sau do chon nit Iénh Open dé dua cum lap rap vao méi trrong mo phong.
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L Insert x
] Content Center Files Mame Date modified Tvpe Si
Cldversion B/23/2020 10:26 AM File folder
B/23/2020 10:26 AM Autodesk Inventar

« »
File name: Ban lap -

Files oltype:  Assembly File(".iam) w

Project File: TIEN SUA.ipj Frojeds...

Lest Saved: Autodesk Irventor 2020 (24.0.168%1.0000)

o B o ] -

Tao bang phan canh va mé hinh hoat canh

Mt hoat canh bao gom céc chuyén dong dugc sap xep trén dong thoi gian cua mot
hodc nhiéu bang phan canh. Céc hoat canh duoc sir dung dé xuit video mé phong hoic dé tao
chudi anh chup nhanh.

Cé thé thuc hién cic cong viée sau: tao ra cic chuyén déng thang hodc quay cho cac
doi turgng, thay doi mire do hién thi hoac do mai cua cac doi tugng, thay doi goc nhin. Nhirng
hoat dong nay dugc thém vao dong thoi gian cua bang phéan canh.

Cich tao bang phin cinh

Néu ¢ nhiéu hang phin canh, can lra chon mot hang phén canh jlguon dé thiét lap cai
dat. Bang phin canh nguén sé cung cip céc cai dat ban diu cho bang phan canh méi.

Trén trinh don, chon the Presentation, thanh cong cu Workshop, chon lénh New
== .

Trong hdp thoai New Storyboeard, lwa chon kiéu bang phéan canh nhu sau:

Story board

- Kiéu Start From End of Previous: Bang phan canh mai duoc chén vao bén canh bang
phan canh da chon. Cac vi tri cua chi tiét, kha nang hién thi, dd mé va thiét lap may
anh tinh dén cudi bang phan canh nguén duoc sir dung dé thiét lap cac trang thai ban
dau cho bang []]‘lElI.’] canh mai.

- Kiéu Clean: Bit diu bang phin canh véi thiét ldp mé hinh va may anh dua trén thiét
ké cho quang canh hién tai, khéng c6 chuyén dong nao dwoc ké thira.

Kich chon OK dé tao ra bang phan canh méi.

Lam viéc véi dong thei gian biang phan cinh
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Dé ghi lai cac hoat déng vao dong thai gian bang phan canh, di chuyén dau phat dén
vi tri mong mudn trén dong thoi gian. Vi tri dau phat thiet lap thoi gian bat du cho cac thanh
phan chuyén dong va thai gian két thic cho hoat dong cua camera.
Cha y:
- Néu dau phat khong hién thi, nhép chudt vao mot diém trén dong thoi gian; ‘
- beé di chuyén dau phat dén dau bang phan canh hién tai, kich chudt vao bicu twong
Back to Storyboard Beginning i : ‘
- Deé di chuyén dau phat dén cudi bang phan canh hién tai, kich chuét vao bicu trong

Forward to Storyboard End B

Thiét 1ap chuyén déng hoiic camera

5
Tweak .
Companents _ [ énh tao ra cac chuyén dong tinh tién hoac xoay cho chi tiét.

E._.a

Capture
Camera _ [ énh thay doi thiét lap cho may anh, sir dung cong cu ViewCube hodac cac
cong cu diéu hudng khac dé hién thi ché dé6 xem mé hinh mong muén.

#

Opacity _ Lénh thay d6i d6 mé cho céc chi tiét thanh phin. Lua chon chi tiét trén cira
s0 do hoa hoac thanh trinh duyét, nhan chon Opacity. Sau do sir dung thanh cong cu
Opacity dé lya chon gia tri doé mo.

Xem truée hoat anh

Str dung thanh cong cu trong bang phan canh dé phat lai video hoat anh nhu sau:

- Dé xem trude hoat anh, nhiap chudt vao biéu twong P Play Current Storyboard hoac
L Play All Storyboards.

- Pbé phat hoat anh theo thir tur nguoc lai, nhép chudt vao biéu tuc_mgq Reverse Play
Current Storyboard hoac [ Reverse Play All Storyboards.

- DPé tam dirng hoat anh, nhép chudt vao biéu tuong Il pause for the current
storyboard hoac Pause for all storyboards.

- Dé bat dau hoat anh vao mét thai diém cu thé, hiy di chuyén déu phat dén vi tri mong
mudn trén dong thai gian va nhip chuét vao biéu tugng Play Current Storyboard.

Lénh Tweak Components
Cong dung: tao ra cic chuyén déng tinh tién hoac quay quanh céc truc.

Cach thue hién Iénh:
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e
. ] Tweak )
Nhan chon biéu tugng Iénh Components trén thanh cong cu Component. Cling co6 thé

thuc hién Iénh béng cach kich chudt phai vao doi tuong mudn tao chuyén dong va chon
Tweak Components.

Lua chon chi tiét can tao chuyén dong trén ctra s6 do hoa. Bo ba chuyén dong hién thi

sur dung hé truc toa do Local UCS Ig Clng co thé sir dung hé truc World UCS 2 hoac dinh
nghia mot hudng chuyén dong khac.

Néu dinh nghia mét hudng chuyén dong khéc, trén thanh cong cu phu Tweak

+
A Locate

Components, kich chon . chon mot bé mat hodc mét canh dé dinh nghia lai phuong

chuyén déng.

x) Ely

Lua chon kiéu chuyén dong: Trén thanh cong cu phu Tweak Components, kich chon

9 Move

] . ’
D.fakte dé tao ra chuyén dong tinh

dé tao ra chuyén dong quay hoac kich chon
tién.

Pé di chuyén hoac quay cac thénh phéan da lua chon dén vi tri mong muén, kéo mot
miii tén, mat phang, cung hodc diém gdc. Dé xac dinh khoang cach hoac goc, nhap gia tri
chinh xac vao hop Edit. Dé thay doi loai thanh phan tham gia vao chuyén déng hién tai, kich

e

chuodt vao =" Part hoac , Component.
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gia tri trong muc Duration

Dé chi dinh thoi gian cac chuyén dong dugce thém vao bang phan canh, can chinh stra

(% puration |2.500s | |

Khi da hoan tit, nhidn chon OK dé két thic 1énh. Céc chuyén dong sé duoc luu vao

bang phan canh va thanh trinh duyét.

Chinh swa tinh nang Tweak Components trén cac chi tict da chon

Viéc chinh stra co thé thuc hién trén mot chuyén dong hoac nhiéu chuyén dong cung

mot lac.

Chinh sira chuyén déng str dung thanh céng cu phu

+ Trén dong thoi gian bang phan canh, kich chuét phai vao chuyén dong, | chuyén
dong tinh tién, chuyén dong quay.

+ Trong cira s6 d6 hoa, kich chudt phai vao dudng dan chuyén dong thuodc dbi tuong
cén chinh sira.

+ Trén thanh trinh duyét, mo rong thu muc Tweaks dé hién thi danh sach cac chuyén
dong, kich chuot phai vao chuyén dong mudn chinh sira.

Kich chudt phai va chon Edit Tweak. Co thé nhan dip vao nat hoac duéng dan dé
chinh sira chuyén dong. Khi do, chuyén dong duoc Iua chon la mot phﬁn cua nhom
chuyén dong, tat ca céc chuyén dong thuoc nhom duge lwa chon va chinh sura. Cac
thanh phﬁn lién quan va dwomg dan duogc danh diu trong ctra s6 do hoa.

St dung thanh cong cu phu Tweak dé chinh stra cic thuoc tinh cua mot chuyén dong.
Noi dung chinh sua gé}m:

+ Khoang cach hodc goc chuyén dong:

+ Thém vao hoac loai bo cac thanh phén tham gia chu}fén dong;

+ Lua chon thém hodc loai bo duong dan.

Nhén chon OK dé luu céc chinh stra va két thic 1énh.

Dé chinh sua thoi gian cua mot chuyén dong, sir dung phuong phap chinh sira bang
phan canh hoac kich chudt phai vao dong thoi gian, kich chon Edit time. Thoi gian

6.5. Xay dung ban vé lip cia do ga
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