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XAY DIPNG MO BUN TUf PONG HOA THIET KE CALIP
TREN PHAN MEM TU PONG HOA THIET KE
QUY TRINH CONG NGHE V-CAPP

DEVELOPING MODULE FOR CALIPER DESIGN ON AUTOMATIC PROCESS
PLANNING SOFTWARE V-CAPP

TS. Pham Quiic Hoang, KS. Trin Dire Thiing, SV. Trin Dite Trong
Khoa Co khi, Hoc vién K¥ thuit Quan su

TOM TAT

Bdi bio trinh bay phuong phép tr dgng hba thiét ké calip khi biét kich thuéc va mién dung
sai kich thwge cin kiém tra. Qud trink thiét ké calip dirge chia thinh hai nji dung chinh: Tra ciru
cdc thong 56 kich thude, dung sai i co sé dii ligu vi tinh todn cic thong 36 ché tgo. Bang vige xdy
dyng thudt togn va  chiwong trinh may tinh, mi dun tltd‘ong}ma thiét ké ealip da duoc tluethp cho
Phép gidm ding K théi gian thiét ké callp, mt trang bi cong nghé thuing dwoc ding dé do kich
thuée khi sdn xudt loat Iom va hing khii.

Tir khéa: Calip, fir dong héa thiét ké, V-CAPP, thiét ké 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 calculati ing parameters. Using calculating
algorithms and sofiware program, the caliper autamanc design module is created and reduces
significantly the time for caliper design, which is frequently used as technology equipmeht for
dimension measurement in botch manufacturing.

Keywords: Caliper, CAPF, V-CAPP, caliper design.

1.DAT VAN PE quan trong trong fodn b qué trinh chudn bi
cong nghé.

Chuén bj céng nghé trong ché tao sin

phim co khi 1 ndi dung quan trong va thudmg
chiém tir 30-60% théi gian trong toan bj qué
trioh chufn bj sin xuft [3]. Ngodi ndi dung
thiét k& quy trinh cong nghé (QTCN), thiét
ké va ché tao trang bj céng nghé dong vai trd
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Trong didu kién nén san xult trong nurdc
chura phit trién, chua c6 cée phin mém ty dong
hoéa chuiin bj cong nghé (CAPP) hodn chinh
nao duge ap dung, viéc @ xdy dung cic md
dun phiin mém try giitp ngudi ky su cbng nghe®™
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irong chufin bj céng nghé 1a hét stic cin thiét,

Bai béo glm thigu phuong phép xdy
dyng mb dun phdn mém t dong héa thiét ké
céc loai cahp, mdi trang bi cong nghé thuong
duoc ding dé kibm tra cdc kich thde tmng
sén xufit loat. Mé dun dugc tich hop trén phén
mém ty dong hoa thiét ké quy trinh e8ng nghé
(VCAPP- Vietnam Computer Aided Process
Planning) dang duroe phit trién & bo mdn Ché
tao Méy, Hoc vién K thudt Quén su.

2. PHUONG PHAP THIET KE

Kibm tra kich thudc thire cita chi 6iét (D,
hogcd) bing calip 13 xac dinh xem kich thudc
chi tit 43 gia cong c6 niim trong pham vi dung
sai hay khong, nghia 1 n6 théa mén bit ding
thirc [1]:

V6ild: D, <D,<D_,; Véitrue:d  <d <d__

Sir dung calip mat (hinh 1) dé kiém tra
kich thuéc 16 va calip ham (hinh 2.) dé kiém
tra kich thuéc tryc. Calip thudmg cé 2 diu, diu
qua (calip it ky hiéu g, calip ham k¥ higu Q)
va dau khong qua (calip nit ky hiéu kq, calip

ham ky higu 13 KQ).

Hink 1. Calip nit

Hinh 2. Calip hdm

Khi thiét k& calip théng thuong thye hién :
cée budgce sau [2]:

- Xéc dinh kich thuéc dach nghia cha
calip d&u qua va diu khéng qua:

Dbi voi calipait: g, =D, an= D,

Déi véi calip him: Q, =d,_., Q= d,.
- X4c dinh dung sai ché tac va cac sai
1éch gi6i han cia kich thudce calip.

Dung sai ché tao vi cdc sai 16ch gi¢i han
kich thudc calip dwoc quy dinh theo TCVN
2810-78, bang 2-42[2]. Pay Ia mét bang dit
ligu hai chidu, tim c4c thong so H, Hl, H, H,
Y, Y, o, o dva vio hai thong 56 dAu vao 1a kich
thude danh nghia vi mién dung sai.

Bdng I. Béng tra dung sai calip,pm (trich)[2]

Cip - Kich thirée danh nghia mm
chi’nh hié):l Te | >3 | >6 | =10 | »18 | »30 [>50| >80 =120 >180 | >250 | >315 | >400
x4c 3| =6 | =10| <18 | 30 | 50- | 80+ | 120~ | 180+ | 250= | 315~ | 400~ | 500+
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
z 1 1,5 15 2 2 25 | 25 3 4 5 6 7 8
Y 1 1 1 15 15 2 2 3 3 4 5 ] 7
oo | - | - | -] - - - -] - - 2 3 4 5
Z, 1,3 2 2 2,5 3 3,5 4 5 ] 7 ) 10 11
IT6 Y1 1,5 1,5 1,5 2 3 3 3 4 4 5 6 6 7
H 12 1,5 1,5 2 25 2,5 3 4 5 7 8 9 10
H1 2 2,5 | 25 3 4 4 5 6 B 10 12 13 15
HS - - 1,5 2 25 2,5 3 4 5 7 8 9 10
HP | 08 1 1 1,2 1,5 1,5 2 2,5 3,3 4,5 6 7 8
IT7..
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Trong d6:

H - Dung sai ché tao ealip kiém tra 15;

H, - Dungsalchetaoca!lphemtmtruc,

Hs Dung sai ché tao calip ¢6 ) mit do chom cén;

H, - Dung sai ché lao calip ki¥m tra calip him;

Z, Z,: B mon du kién cha ca lip kiém tra 13 va truc, x4c dinh dé mon cho phép trung binh
cua calip Q;

YY;: B mon qué mirc cia calip lqém trald v truc;

o, 0, Mién an todn &2 bi trir cho sai s6 do khi kiém tra 16 va truc ¢6 kich thudc 16n hon 180
mm.

- Tinh todn cdc kich thuéc ché tao calip.

Kich thuéc ché tao 1d mt trong hai kich thwéc gioi han cia calip. Dung sai I8y v& phia vat
ligu ciia calip (v& phia “4m” d6i voi calip mit va phia “dwong” d&i véi calip ham). Céc cong thire
tinh todn duwge cho & bing 2 [2] .

Béng 2. Bing xdc dinh kich tzée ché tgo calip(tvich), (1]

Kich thuée danh nghia cda chi tift kiém tra (mm)

Dén 180 Trén 180 dén 500
D ip -
ang calip - cng dyng Kich thuge ca lig | S8 16k | Kich thuge ca | Sailgeh
P “Trén | Dudi lip Trén | Dudi

Ca lip niit thy qua m6i dimg &
Kidm tra 15, D,+z+H2 | 0 | H | D_+z+H2 | 0 | H

Ca lip niit thg khéng qua méi ding

& kiém tra 18. Dy, +H2 0| B | D_-a+tB2 | 0 | -H
Cahphamﬂquuammdtmgdé B

kiém tre trye. d.-ZI-HI2 | +H | 0 d_-Hf +H | o

Nhém b& mit céa calip thuémg ly: Ra= 3. TV PONG HOA THIET KE CALIP
(0,32 - 0,08)zm. P chinh xéc bé miit ly bing
60% dung sai kich thrgc trong tmg. Pé ty dong héa thiét ké calip cin xdy
dung co s¢ dif Lidu (CSDL) dung sai v lgp
- Thanh 1ap bén v& ché tao va bd sung béng dir liéu dung sai calip.
céac théng tin.
Bai toan thiét k€ calip 12 bai to4n két hop
& buée nay cin bd sung cic thing tin vé giiia tra cim, léy dix liéu tir cAc bang co s& dir
vt ligu ché tao calip, céc yéu chu ki thuat, ma liéu v bai toan tinh toan. Thudt todn chung
ky hiéu ban v&, tén bén vé.... d& gidi bai todn thiét ké calip dugc xdy dimg
nhu trén hinh 3. D& Iy duge bing dit lidu 1%
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CSDL dung sai va CSDL calip, cAn sir dung
mot thudt todn lay dir ligu tir bang. Thuit toan
nay da dugc dé cip trong tai lidu [4].

4. KET QUA VA THAO LUAN

M6 dun phin mém dlmc viét bé.ng ngoén
ngir C#, tich hop viao phén mém ty dong hoa
thiét ké quy trinh céng nghé V-CAPP (Vietnam
Computer Aided Process Planning). Két qua
ngudi sir dung chi cin nhap kich thude va
mién dung sai kich thudc cdn kiém tra, ph?m
mém s ty ddng tra ciru gid tri dung sai va tinh
toan ra cac kich thuéc calrp (hmh 4). Trude khi
xult ban v& che tao, phin mém cho phép hiéu
chinh mét s6 dit liéu (hinh 5). Viéc hiéu chinh
vabd sung céc dir ligu, yéu cau k¥ thuat...Cho
phép phan mém thich nghi va than thién hon
v6i ngudi ding.

Hinh 3. Thugt todn thiét ké calzp mit dya trén

duong kink 16 va mién dung sai
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Hinh 5. Hiéu chinh mét S0 dit ligu cdn thret trudc
khi xudt ban vé

Tét cd cac két qua tra ciru, tinh to4n dugc |
luru dudi dang béng dir lidu, sir dung mot mau
ban v& duoc soan thio truée trong Mlcrosoﬁ
word dudi dang calip.dot. Cac thong tin cin
thiét s& duoc tr dong dién vao ban vé&. Két qua
ban v& ché tao callp duoc trinh bay & hinh 6.
Théi gian dé thiét ké mot calip phu thuc vio

thao tdc clia ngudi sir dung, tuy nhién, khéng
quéa 2 - 5 phat,
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a). Calip mit

VEE (V)

b). Calip ham
Hinh 6, Bdn vé ché o calip

5. KET LUAN

Biing vigc phén tich thir tu vi cic bude
tién hanh khi thiét ké calip, bai todn thiét ké
calip dugc phan tich thanh hai bai todn co ban
14 tra ciru du liéu tir co sé dif ligu va tinh todn
céc thong 56 theo cic edng thirc c6 sin. M6 dun
phén mém 4z déng hoa thiét ké calip dirge xay
dung bang ngda ngit C#. Két qua tinh to4n ciia
md dun phin mém tr dong héa thiét ké clip,
qua kiém tra, hodn todn tin cdy va phi hop véi
két qua tinh toan ciia k§ s cong nghé. Sirdung
6 dun trén diy khi thiét k& calip chi mét thai
gian chua dén 5 phut, cho phép gism déng ké
thri gian trong thiét ké, giai phong cong vide
cho nguoi k¥ sw. Mé dun niy dd dugc tich hop
vio phin mém VCAPP, hd trg chudn bj san
xudt tai chc nha miy co khi, ¢
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