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TOM TAT 

Bai bdo trinh bay phuong phdp tu dpng hoa thiet ke calip khi biet kick thu&c vd mien dung 
sai kich thuac cdn kiem U-a. Qua trinh thiet ki calip Aeac chia thdnh hai noi dung chinh: Tra cuu 
cac thong so kich thuac, dung sai titcasadit lieu vd tinh todn cdc thong so che tgo. Bdng viec xay 
dung thugt todn vd chuong trinh mdy tinh, mo dun tu dong hoa thiit ke calip da &tgc thiit lap, cho 
phep gidm ddng ke thoi gian thiet ki calip, mpt trang bi cong nghe thuong duac dimg de do kich 
thuac khi sdn xudt logt lan vd hdng khoi. 

Ttf khoa: Calip. tu^ng hoa thiit 1^, V-CAPP, thiet ki calip. 

ABSTRACT 

This article presents method for caliper automatic design when the length and deviation 
range are known. The caliper design contains two main purposes - searching deviation size, 
caliper deviation range information and calcuiating manufacturing parame^rs. Using calculating 
algori^uns and software program, the caliper automatic design module is created and reduces 
significantly the time for caliper desigji, which is frequently used as technology equipment for 
dimension measurement in batch manufacturing. 

Keywords: CaMper, CAPP, V-CAPP, caliper design. 

1. Di^T VAN DE quan trpng trong toan bd qua trinh chuAn bi 
cdng nghe. 

Chuan bi cdng nghd trong che tao san 
pham CO khi la ndi dung quan ttpng va thudng Trong didu kien ndn san xuit ttong nude 
chiem tu 30-60% thdi gian trong toan bp qua chua phat tridn, chua cd cac phSn mdm tu dpng 
trmh chuan bi san xuSt [3]. Ngoai npi dung hoa chuin bi cdng nghd (CAPP) hoan ehinh 
thiet ke quy trinh cong nghe (QTCN), thidt nao duac ap dung, viec tu xay dung cac md 
ke va chd tao trang hi cdng n^d dong vai trd dun phin mdm tra giup ngudi ky su cdng n ^ e ^ 
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Hinh 1. Calip nut 

trong chuin bi c6ng nghe la hit silc c k thiSt. ham ky hiSu la KQ), 

Bai bao gioi thieu phuong phap xay 
dung mo dun phSn mSm tu dong hoa thiet k6 
cic loji calip, mdt trang W cong nghe thucmg 
duoc dung d6 ki6m tra cac kich thuac trong 
san xuit loat. M6 dun dugc tich hgp trto phan 
m6m tvr dpng hoa thijt kS quy trinh cong nghe 
(VCAPP- Vietnam Computer Aided Process 
Planning) dang dugc phat trien tt bp m6n Ch§ 
t JO May, Hpc vi6n Ky thuat QuSn svt. 

2. PHlTONG PHAP THIET KE 

KiSm tra kich thudc thuc cua chi tilt (D, 
hoac d) bing calip la xac dinh xem kich thuoc 
chi tiSt da, gia cong co nim trong phpm vi dung 
sai hay khong, nghia la no thoa man bat ding 
thiic [1]: 

Voi 15: D__j„ < D, < D ^ ; Voi ttuc: d^ < d, < d_̂_̂. 

Sir dung calip nut (hinh 1) de ki§m tra 
kich thuoc 16 va calip ham (hinh 2.) de Idem 
tra kich thuac true. Calip thuang co 2 dSu, d^u 
qua (calip niit ky hieu q, calip ham ky hieu Q) 
va diu khong qua (caUp nut ky hiSu kq, calip 

Hinh 2. Calip ham 

Khi thilt kl calip thong thudng thuc hien • 
cac budc sau [2]: 

- Xac djnh kich thudc danh nghia ciia 
cahp diu qua va diu khflng qua: 

B6i vdi caUp nit: q, = D ^ , K^ = D_^ 

Dfli vdi calip htoa: Q^ = d_ ,̂ Q^ = d̂ ^̂  

- Xac djnh dung sai chi tao va cac sai 
Ifch gidi han ciia kich thudc cahp. 

Dung sai che tao va cac sai lech gidi han 
kich thudc calip duac quy dinh theo TCVN 
2810-78, bang 2-42[2]. Day la mpt bang dO 
h8u hai chilu, tim cac thflng so H, Hj, H ,̂ H^ 
Y, Yj, a, ttj dua vao hai thflng so dau vao la kich 
thudc danh nghia va mien dung sai. 

Bdng 1. Bdng tra dung sai calip.fim (trich)[2] 
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NGHIEN CUU -

Trong dd: 
H - Dung sai che tao calip Idem tra Id; 
Hj - Dung sai che tao cahp kiem tra true; 
Hg - Dung sai chd tao cahp co mat do chom ciu; 
Hp - Dung sai ehd tao ealip kiem tta cahp ham; 
Z, Z,: Dp mdn du kien ciia ca lip kidm tta Id va true, xae dinh dp mdn cho phep trung binh 

cua ealip Q; 

Y, Y,: DO mdn qua miie eua cahp kidm tta Id va true; 
a, a,: Mien an toan de bu tru cho sai sd do khi kidm tta Id va true co kich thude Idn han 180 

- Tinh toan eae kich thudc che tao calip. 

Kich thude ehd tao la mdt ttong hai kich thude gidi han eiia ealip. Dung sai ISy ve phia vat 
lieu eua ealip (vd phia "Sm" ddi vdi eaUp niit va phia "duong" ddi vdi ealip ham). Cac cdng thdc 
tinh toan duoc cho d bang 2 [2]. 

Bang 2. Bdng xdc dinh Jack thu&c che tao calip(trich), [1] 

Dang calip - cdng dyng 

Ca lip nut thg qua mdi dung de 
kiem tra 16. 

Ca lip nut thg khong qua mdi dung 
de kidm tra Id. 

Ca lip ham thg qua mdi dung d6 
kidm tra true 
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Nham be mat cua cahp thudng liy: Ra = 
(0,32 - 0,08)tim. Dp chinh xac be mat l4y bing 
60% dung sai kich thudc tuang iing. 

- Thanh lap ban ve chd tao va bd sung 
cac thdng tin. 

O budc nay can bd sung cac thdng tin vd 
vat lieu chd tao cahp, cac ydu cau ky thuat, ma 
ky hieu ban ve, tdn ban ve.... 

3. TU* © O N G H O A THIET KE CALIP 

De tu dpng hda thidt kd cahp cin xay 
dung CO sd du Hdu (CSDL) dung sai va lap 
bang dii lieu dung sai cahp. 

Bai toan thidt kd cahp la bai toan kdt hop 
giua tta cuu, My dii lieu tu cac bang co sd du 
lieu va bai toan tinh toan. Thuat toan chung 
dd giai bai toan thidt ke cahp duac xay dung 
nhu ttdn hinh 3. Dd \ky duoc bang du lieu tu'^ 
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CSDL dung sai va CSDL calip, can su dung 
mot thu^t toan My du lieu tii bang. Thuat toan 
nay da dugc de c$p trong tailieu [4]. 

4. KET QUA VA THAO LUAN 

M6 dun phSn mem dugc vi8t bang ngon 
ngu" C#, tich hgp vao phan mem tu dgng hoa 
thi6t kS quy trinh cong nghe V-CAPP (Vietnam 
Computer Aided Process Planning). KSt qua 
ngu6i sil dung chi cfai nhap kich thudc vii 
mien dung sai kich thuoc can kiSm tra, phin 
mem se tir dgng tra ciiu gia tri dung sai va tinh 
toan ra cac kich thuoc calip (hinh 4). Trudc khi 
xuat ban ve che tao, phha mSm cho phep hieu 
chmh mat s6 dii lieu (hinh 5). Viec hieu chinh 
va bo sung cac du lieu, yen clu ky thuat.. .Cho 
phep phSn mim thich nghi va than thien hon 
vdi ngudi dimg. 

Hinh 4. Nhdp dit lieu thiet lie calip 

Hinh 5 Hieu chmh mot so da lieu can thiet trudc 
khi xudt ban ve 

Tat ca cac ket qua tra cuu, tinh toan dugc • 
luu dudi dang bang dii lieu, su dung mgt mau, 
ban ve dugc soan thao trudc trong Microsoft 
word dudi dang calip.dot. Cac thong tin cin 
thi6t se dugc tu dong dita vao ban ve. KSt qua 
ban ve chS tao calip, dugc trinh bay d hmh 6. 
Thdi gian dS thiSt k6 mot cahp phu thuoc vao 
thao tac cua ngudi sii dung, tuy nhien, kh6ng 
qua 2 ~ 5 phut. 

Hinli 3. Thudt toan thiit lei calip nut dua tren 
dudng ldnh 16 vd mien dung sai 
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V ^ (v/) 

S O * G P H O W G M / I / M T 9 

a). Calip nut 
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b). Calip hdm 

Hinh 6. Bdn ve chi tao calip 

5 . K E T L U ^ 

Bang vide phan tich thu tî  va cac budc 
tidn hanh Idii tiiidt kd ealip, bai toan thidt ke 
ealip dugc phan tieh thanh hai bai toan co ban 
la tra cuu dii lieu ttr ca sd dir lieu va tinh toan 
cac thong so theo cac cdng thdc cd sin. Md dun 
phSn memiu dpng hda thilt kd calip duac xay 
dung bang ngdn ngii C#. Ket qua tinh toan cua 
md dun phin mdm tu ddng hda thidt kd ehp, 
qua Idem tra, hoan toan tin cay va phu hop vdi 
ket qua tinh toan cua ky su cdng nghe. Sii dung 
rao dun tten day ithi thidt kd cahp chi mSt thdi 
gian chua den 5 phtat, cho phep giam dang ke 
thdi gian ttong thidt ke, giai phdng cdng vide 
cho ngudi ky su. Md dun nsiy da dugc tieh hgp 
vao phan mdm VCAPP, ho ttg ehu&i bi san 
xuat tai eae nha may ca khi. • 
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