Tap chi Phat trién Khoa hoc va Cong nghé, tap 20, s6 K6-2017 43

Nghién ctru xay dung hé thong trg giap thiét ké
quy trinh cong ngh¢ gia cong chi tiet may

Phung Xuén Lan, Tran Vin Dich, Hoang Vinh Sinh

Tém tit — Lap quy trinh cong nghé (QTCN)
12 cAu ndi quan trong giira thiét ké va gia cong.
Tuy nhién, céng viéc nay & Viét Nam da phin
déu dwgc tién hanh thi cong. Khi dé, viéc thiét
ké QTCN tén kha nhiéu céng strc va thoi gian
ciia ngudi ky sw. Trong nén sin xuit hién dai,
mic du cong nghé¢ CAD/CAM/CNC da phat
trién rat manh. Tuy nhién, nhirng hd tr¢ trong
thiét ké quy trinh cong nghé bang may tinh
(CAPP) con han ché va chwa bit kip sy phat
trién manh mé ciia cong ngh¢ CAD/CAM. Bai
b4o nay trinh bay phwong phap phat trién va
xiy dung hé théng thiét 1ap QTCN c6 su tro
giiip ciia may tinh dé gia cong chi tiét dang
khdong tron xoay. Qua do, toan bd viéc nhin
dang ddi twong gia cong va mot s6 mé-dun co
ban ciia thiét ké QTCN nhw lya chon trang bi
cong nghé ciing nhw thiét 1ap thir tw nguyén
cong déu dwoc tién hanh ty dong véi co sé dir
liéu (CSDL) da dang, phui hop véi thuc té san
xuédt. H¢ thong cho phép tw dong hinh thanh
phiéu cong nghé chi din gia cong truc tiép tir mo
hinh vat thé rin 3D trong mdi trudng
SolidWorks. Thir nghi¢m ciia h¢ thong cho thiy
thoi gian chuin bi sin xuit giam téi 10 lan so
v6i phwong phap thiét 1ap quy trinh céng nghé
thii cong trong khi vin dam bio yéu ciu ky
thuat dé ra.

Tir khoa - CAPP, quy trinh cong nghé, nhin dang
va lwa chon, co so dir li¢u.

Bai bdo nay dwoc giri vao ngay 25 thang 06 nam 2017 va
dioc chdp nhdn ding vao ngay 26 thang 09 nam 2017.
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1 GIOI THIEU

ap quy trinh céng nghé (QTCN) & bai toan
ka thuat, kinh té va to chirc c6 nhiém vu
bién tai ligu thiét ké thanh cac tai ligu
huéng dan (quy trinh) thuc thi qué trinh gia cong.
Trong 1ap QTCN, c6 nhitng viéc don gian, té nhat
nhung ciing ¢6 nhitng viéc doi hoi tri tué cao, tinh
toan phirc tap, lya chon va ra quyét dinh chinh xac.
Nguoi ta thay rang chi c6 khoang 15% thoi gian
ctia ngudi 1ap QTCN danh cho viée ra cac quyét
dinh k¥ thuat, 40% thoi gian danh cho viéce tra cuu,
tim kiém dit liéu va tinh toan, toan bd thoi gian con
lai danh cho viéc chuén bj céc tai liéu thiét ké [1].
May tinh ra doi da tro gitp rat nhiéu khau trong
qué trinh san xudt va thiét k& QTCN ciing khong
nam ngoai xu huéng d6. Ban chét cia lap quy trinh
cong nghé bang may tinh (CAPP) 1a mot phan mém
v6i dit liéu dAu vao 1a cac thong tin hinh hoc va yéu
cau k¥ thuat ciia chi tiét ciing cac thong tin co ban
vé vat liéu, phoi, dang san xuét v.v. dé co dir liéu
dau ra 1a quy trinh cong nghé. Tai liéu cong nghé
nay khong chi dugc st dung trong dong tich hop
CAD/CAM/CNC ma con hiéu qua trong lap ké
hoach tién d9, ngudn lyc san xuat, diéu do san xuét
va hach toan kinh té. P& thuc hién dugc toan bod
quy trinh nay, CAPP phai 1a mot hé théng bao gom
cac co so dit liéu (CSDL) cong nghé, cac quy tic va
rang budc céng nghé, cac md hinh toan két hop véi
phuong phap Iya chon va tinh toan téi wu. Két qua
la cho phép thiét 1ap dugc QTCN mét cach ty dong,

nhanh chéng va hi¢u qua.

Hién nay c6 mot s6 phuong phap CAPP co ban
sau: phuong phap CAPP kha bién sir dung cac tha
tuc phuc hoi dé truy cdp cac so dd tién trinh cong
nghé chuin cho cic ho hay nhom chi tiét. Do do
QTCN thuong cung va don gian. Trong phuong
phap CAPP kha sinh, cac so dd tién trinh cong
nghé duogc tao 1ap tu dong cho céc chi tiét méi can
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ché tao ma khong can tham khao cac so do tién
trinh cong nghé co san trén co s& mo hinh hinh hoc
va cong nghé cia ddi tuong can gia cong tao 1ap
trén may tinh. Phuong phdp CAPP kha sinh cé
nhiéu wu diém 14 sy linh hoat va chi tiét cia QTCN
nhung do viéc thiét 1ap kho khin va phirc tap [2].
Chinh vi vay, phuong phap CAPP phdi hop ra doi
trén co so két hop gitta phuong phap kha sinh va
kha nang tuong tac clia con nguoi dugc xay dung.
H¢ thong BKCAPP ma nhom tac gia dé xuat dua
trén phuong phap phdi hop nay. Dé xdy dung hé
thong CAPP thi can c6 nén tang la cac phuong
phap nhan dang ddi tuong gia coéng, cic phuong
phap lya chon may gia cong, dung cu cat ciing nhur
thiét 1ap thir tuy nguyén cong. Tong hop tinh hinh
nghién ciru trong va ngoai nudc cho thdy: cac
phuong phap nhan dang dbi twong gia cong méi chi
dung lai & nhitng thong tin hinh hoc co ban chu
chua bao gdm day du cac yéu cau ky thuat va cac
mdi quan hé giao nhau 1a co s¢ quan trong ctia viéc
thiét 1ap QTCN. Hon thé nita, cic phuwong phép
nhan dang ddi twong chi chu yéu tap trung & cic
dbi tuong dang cit 2.5D voi kha ning md rong
sang cac dang ddi tugng khac bi han ché [3, 4]. Cac
phuong phap lwa chon dung cu cit chua duoc danh
gi4 toan dién nhiéu tiéu chi va chua phu hop véi
mot hé CSDL 16n bao gdm nhidu chung loai va
kich thuéc dung cu cit [5]. Cac phuong phap thiét
lap thir tw nguyén céng con han ché vé tinh phirc
tap cua phuong phap va thoi gian xi 1y [6].

Bai béo trinh bay hé théng BKCAPP véi mot s6
mo-dun co ban duoc xay dung trén co s& phat trién
cac phuong phap nhan dang va lgya chon cling nhu
thiét lap thir tu gia cong. Mot thur nghiém dugce tién
hanh dé danh gia kha ning hoat dong va tinh hiéu
qué cua hé thong.

2 SOPONGUYEN LY HE THONG

So d6 tong thé cua hé thong dugc md ta nhu
Hinh 1. Xuat phét tir dir liéu dau vao gom bén yéu
t6: md hinh vat thé ran 3D clng cac yéu cau ky
thuat co ban, théng tin vé vat liéu gia cong, dang
san xuat, phuong phap ché tao phdi va xt ly nhiét
va xéc dinh kich thuée phéi, thong qua hé théng trg
gilp thiét 1ap QTCN s& hinh thanh nén két qua dau
ra gdm hai phiéu co ban Ia phiéu dung cu cit va
phiéu cong nghé chi din gia céng. Md hinh CAD
chira ddy du cac thong tin hinh hoc vé chi tiét gia

cong, tuy nhién d6 khong phai la cac thdng tin gia
céng dugc dung truc tiép trong cac linh vuc san
xuit nhu 1ap QTCN. Vi thé, can thiét phai xay dung
mo-dun nhan dang cac ddi tugng gia céng tir md
hinh vat thé 3D. Budc dau tién trong mo-dun nay la
phai tach biét ddi tugng thanh cac ddi tuong riéng
I& v&i co s& la mot hinh vé phac (sketch) don. Bude
thir hai s& 1a trich xuat bon nhom théng tin co ban
cua ting dbi twong tao hinh (budc 2a téi budc 2d).
Qué trinh nhan dang ddi twong gia cong s& duoc
thiét lap trén co so céc dit liéu trich xuat d6. Mot
qué trinh nhan dang phuong phap gia cong trén co
s cac luat duoc xay dung dua vao d6i twong gia
cong da nhan dang va cac yéu cau ky thuat lién
quan dén qué trinh gia céng & cac budc tiép sau.
Céc md-dun trong CAPP s& su dung dir liéu dau
vao nay dé tién hanh cac budc xir 1y tiép theo nhuw
lya chon may, dung cu cét hay thi tu gia cong dé
tong hop thanh két qua du ra dudi dang phiéu
cdng nghé chi dan cho quéa trinh gia cong bao gém
thir tw cac budc gia cong véi ddy du thong tin vé
may, dung cu cat, huéng ga dat va ché do cat. Toan
bo qué trinh nay duoc tién hanh hoan toan ty dong
va tit ca cac két qua xur ly trung gian va két qua
nhan dang dugc luu vao trong Microsoft SQL
Server, mot phan mém quan ly dir liéu chuyén
nghiép

3 XAY DUNG PHUONG PHAP NHAN DANG
VA LUA CHON
3.1 Qud trinh trich xudt va nhdn dang déi twong
gia cong

Nhiém vu dau tién cua qué trinh nay la trich xuét
ra (a) cac yéu cau k¥ thuat lién quan dén chat lwong
bé mat va do chinh xé4c gia céng tuong wng, (b) cac
thdng tin thiét ké caa mdi dbi twong, (c) kich thudc
co ban cua dbi twong cung (d) cac dic tinh giao
nhau cua nd. Qua trinh trich xuat nay ciing khac
nhau tly thugc vao d6i tuong tao hinh. Véi ddi
tuong tao hinh dang vé phéac (sketch) can thiét phai
trich xuat ra bay yéu t6 trong d6 diéu kién bao la
yéu t6 mau chét quan trong dugc xac dinh trén co
s& xac dinh cac dac tinh mo cua dbi twong. Tir két
qua trén thong qua cac luit nhan dang mdi ddi
tuong tao hinh c6 thé duoc nhan dang thanh mot
hodc nhiéu dbi tugng gia cong. Hinh 2 mo ti cau
triic cia mot luat nhan dang dbi tugng gia cong la
bac 2.5D chit nhat tir bay yéu td trich xuat.
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gia cong nhung van dam bao tinh kinh té. Khi viéc
lya chon phu thudc vao nhiéu yéu té thi viéc ra
quyét dinh lya chon loai dung cu cit nao khong hé
3.2 Xéc dinh phuong phép va may gia cong don gian ngay ca voi mot ky su c6 kinh nghi¢m. pé
Vi mdi dbi tuong gia cong duoc nhan dang tir tro gilp cho viéc ra quyét dinh khi Iya chon dung
mb-dun nhin dang, phuong phép gia cong la  CV da tiéu chi, phuong phap phin t‘ich :[hﬁ' bac
khoan/khoét/doa, phay va mai Vv.v. cin duoc lya  (AHP) V6i hai tiéu chi lya chon dugc de xuat.
chon so bo. Mot sé yéu t& can quan tdm khi chon ’Tru(’yc het, moi phuong an lya chon loai dung cu
méy gia cong 1a ching loai may, do chinh Xac gia cat s¢ dugc df’tnh gia theo ting tiéu chi don 1&. Tu
cong c6 thé dat dugc, hanh trinh ctia ban may, kich ~ 40, AHP s& tong hop cac danh gia nay thanh dénh
thudce va tai trong ctia ban may. Tir nhiing tinh toan gia tong hop da tiéu chi. M6 hinh cau tric thir bac
AHP &p dung cho gia c6ng mat bac dugc md ta nhu

Hinh 2. Déi tuong gia cong bac kin 2.5D chif nhat
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Hinh 4 vai hai tiéu chi lya chon 1a dac tinh hinh
hoc va chét luong gia cong

3.4 Thiétlip QTCN

Thuat toan ghép nhém chon loc dugc dung dé
thiét 1ap thir tw nguyén cong. Nén tang cla thuat
toan ghép nhom chon loc 1a lya chon budc/nguyén
cong théa man rang budc thr tu nhung c6 hé sb
tuong quan 16n nhat hay chi phi gia cong nho nhét
vao nhdm. Viéc ghép nhom nhu vy dugc thyc hién
cho dén khi tat ca cac budc/nguyén cong dugc
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ghép. Su sang loc trude khi ghép nhom cé thé lam
giam thoi gian xur ly. Mot sb rang budc co ban la
cac rang budc gia cong, rang budc chuan gdc, rang
budc cong nghé, rang budc ga dat, rang budc giao
nhau [6]. Nhitng rang budc nay duoc thiét 1ap dua
trén co s danh gia vé kha ning gia cong, d6 chinh
Xac gia cdng ciing nhu 14 chi phi gia cong. Co so dé
lya chon phuong an thiét lap thir tw nguyén cong
nao tt hon 1a chi phi gia cong.

. Lua chon dung cu cat tdi uu
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Loai dung cu cat co mirc wu tién cao nhat
va thir b wu tién cia cac loal

Hinh 3. M6 hinh c4u tric thtr bac (Gia cong mat bac thing)

4 XAY DUNG HE THONG BKCAPP
4.1 Xay cﬁmg co so dit lieu (CSDL) phuc vu hé
thong
CSDL phuc vu cho qua trinh thiét k& QTCN
dugc xay dung thanh 4 phan co ban bao gom:
CSDL Ilya chon ban dau (CSDL méy, dung cu cit,
vat liéu gia cong, dang san xuét); CSDL chi tiét gia
cong; CSDL ma hoa hay dinh nghia; CSDL cac luat

nhan dang va lua chon trong d6. Trong d6, CSDL
chi tiét gia cong la trung tam. N6 1a CSDL lién két
chat ché véi cac CSDL khac va 1a CSDL “dong”.
S6 luong cac bang va dir ligu trong bang s& thay doi
qua mdi giai doan cua qua trinh thiét ké. V&i mdi
CSDL nay déu c6 kha ning hiéu chinh, thém bat,
do d6 lam tang kha nang tuong tac voi nguoi su
dung cua hé thong.
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4.2 MG td vé hé thong BKCAPP dun thiét ké QTCN tu dong phat trién trong phan

Hé théng BKCAPP duoc xdy dung véi hai mo-  mém Visual C# 2012. Toan bd CSDL cua hé théng
dun co ban nhu m6 ta & Hinh 4: (1) mé-dun nhan  va két qua ctia cac bude xir 1y trung gian dwoc quan
dang dbi tuong gia cong phat trién trong phdn mém 1y trong phdn mém chuyén dung SQL Server 2012.
SolidWorks 2013 bang ngdn ngit VBA 7.0; (2) mé-
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Hinh 4. So @5 mé ta hé théng BKCAPP va két qua hién thi trong SolidWorks



48

Wachnbendly Blwmngpecing Dungouchk Miypacing Phumngphdppacing Thinjgeclng Cosd dib

Luis chon mé hinh oy 0t g odng v deng sén wll L dhon vik M ge olng

Lecthnra (30! "
: |

Science and Technology Development Journal, vol 20, no.K6- 2017

Thomd b chv ol B 3 chon Nl darg Vit W 9o g Thé hap km cao P30
Tién fhe mé hirh che bt Thudigecn0d 04 ang 0 "e
Pétich Ry ) Yo thy win vit My
O Sén g i e L chen th whe durg &
Tuwindrgey ek
Yo th win dng o0
Ui SR S0 i o sAB M R i 3 Tom ol b8 om €508 [ Trrons CSOL vimas
B nghi a o Bdm 08 chon
L chon thy viln mdy
Pruong phio <. »  Tohoit ola
ché oo phdk fininesald v} Z | o iouwiciey T v ey Mekamc Pk thy md hinh bong mil uing SoldWodks
ey Lrmg W+ Ren ut i 4 Yan ol iy S o e Ludn 0 T 97 “NGIHEN COU XAY DUNG HE THONG TRD
GIOP THET KE GUY TRINK CONG NGIE GIA CONG O TIET TREN MAY
PHAY ONC™
NS, Phing Y Lan « 58 mén CNCTM - g G ki + Tasing EHBIHN
[k onieds an v oo nad__ | = 100%  Hode thish! Th gan sl 15315 Tho thé huing dlx GS. TS, Trin Vil Bich, PGS TS, Holrg Vinh S

Hinh 5. Giao dién thiét 1ap QTCN BKCAPP

4.3 Thir nghiém hé thong

M5 hinh vt thé rén 3D cua chi tiét thiét ké trong
mdi truong SolidWorks véi ddy di cac yéu cau ky
thuat dugc va giao dién BKCAPP nhu mo ta &
Hinh 5. Véi dir litu dau vao la vat liéu thép
SKD61, dang san xuat loat nho, phuong phap xir 1y
nhiét 1a t6i + ram va cac dir liéu may va dung cu cit
tai co' s& san xuit. Mé-dun nhan dang déi tugng gia
cong cho phép nhan dang khong chi cac dbi twong
dang cat (rdnh, 15 khoan, 18 ren, 15 khoét vudng),
chc dbi twong mat (mat phang, mat canh) ma con
cho phép nhan dang déi tugng dang khi, dang vat
kém theo yéu cau ky thudt v6i timg ddi tugng. Cac
mdi quan hé giao nhau giita cdc ddi twong gia cong
cling dong thoi duge xac dinh. Két qua nhan dang
d6i tugng gia cong trong SolidWorks 1a 11s. Véi
d6i tuong gia cong dugc nhan dang trong budc nay
s& dugc mo-dun thiét 1ap QTCN tinh toan, xir 1y va
lIya chon phuong phap gia cong, may gia cong va
dung cu cét thich hop nhim dam bao yéu cau ky
thuat. Thir ty gia cong t8i wu s& dugce thiét lap trén
co s& danh gia chi phi gia cong va cac rang budc
thir tw. QTCN gdm 27 budc/nguyén cong khac
nhau trong d6 bao gdm ca qua trinh t6i + ram va
mai. V&i mdi budc/nguyén cong niy chi 5 mi
dung cu ce“it, manh cét kém theo ché do cit khuyén
c4o. Toan bd cac bude xir 1y trung gian va két qua
cudi cung dugce luu trit trong SQL Server. Qua trinh
thiét 1ap QTCN trong BKCAPP 1a 15s. Tong thoi
gian chudn bi san xudt giam téi 10 lan so véi
phuong phap thiét 1ap QTCN thu cong.

5 KET LUAN

Bai bao di trinh bay phwong phép thiét lap quy
trinh cong nghé tryuc tiép tir md hinh vat thé ran 3D
nho sy tro gilp cua may tinh. Thir nghiém cho thay
thoi gian chuan bi san xuat giam toi 10 1an so véi
phuong phap thiét 1ap QTCN truyén thong. Két qua
cua nghién ctru ¢ ¥ nghia thyc tién 1én tai cac nha
may gia cong co khi. Pong thoi, no ciing gop phan
xay dung dong tich hop CAD/CAPP/CAM-CNC
trong nén san xuit hién dai.
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Development of assistance system for process
planning in machining part

Phung Xuan Lan, Tran Van Dich, Hoang Vinh Sinh

Abstract - Process planning is an important
bridge between design and machining in a
manufacturing system. However, this process in
Vietnam is mostly done manually. At that time,
process planning needs quite a lot of effort and
time of the engineer. In modern manufacturing,
CAD/CAM/CNC integrated technology has
developed so much. However, the development
of computer-aided process planning (CAPP) is
limited and has not caught with the rapid
development of CAD/CAM technology. This
article presents the methodology for developing
and building computer-aided process planning
systems for prismatic parts. In this system, the
entire feature recognition and some basic
modules of the process planning, such as
equipment selection as well as operation
sequences, are carried out automatically based
on diversity database suitable for practical
production. The system automatically generates
a process planning instruction sheet directly
from the solid 3D model in the SolidWorks
environment. Testing of the system shows that
process planning preparation time is reduced by
up to 10 times compared to the manual method
while ensuring technical requirements are met.

Index Terms - CAPP, process planning,
recognition and selection, database



