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NANG CAO KHA NANG THIET KE T’ PONG BANG TiCH HOP
LAP TRINH VISUAL BASIC VAO PHAN MEM THIET KE 3D

ENHANCING THE AUTOMATIC DESIGN CAPACITY BY INTEGRATING VISUAL
BASIC PROGRAMMING INTO 3D DESIGN SOFTWARE

Nguyén Thi Thanh Vi
Truong Pai hoc Su pham K thuat, Pai hoc Pa Nang

TOM TAT

Trong nganh co khi, qud trinh thiét ké san pham doi hoi nhiéu thoi gian va cong sike vi né la
qud trinh Idp di 1ap lai va can nguwoi thiét ké ¢6 nhiéu kinh nghiém. Do do, tw ddng héa thiét ké sé
giip tiét kiém dwoc nhiéu thoi gian cia giai doan thiét ké va phat trién san pham. Péng co dot trong
doéng vai tro quan trong trong nhiéu linh viec thiét yéu ciia cudc song, déc biét trong linh vue san
xudt 6t6. Trong qud trinh thiét ké né can c¢é sw thay déi rat nhiéu cdc théng sé vé kich thiede. Trong
bai bao nay, tac gia mo ta cach tié'p cdn viéc tw dong hoa nhiém vu thiét ké mé hinh 3D clia dong co
dot trong véi phan mém CREO, bang cdc g dung ldp trinh Visual Basic (VBA) trong Ms-Excel.
Cdc kich thuéc can thay doi sé dwoc heu triv trong file Excel. Sau dé, dir liéu tir Excel dwoc chuyén
dén CREO dé ti dong thiee hién cdc thay doi trong mé hinh 3D théng qua tiry chon Relation. Tuy
nhién, viéc thiét ké ty dong nay chi dua trén dir li¢u dau vdo véi cac tinh todan lién quan dén kich
thuéc hinh hoc ma chuea tinh dén cac diéu kién khac trong qua trinh hoat dong cua dong co nhw tinh
toan nhiét, do bén co cau, ...

Tir khéa: Thiét ké tr dong; Dong co dot trong; Giao dién Excel; VBA macro; Relation.

ABSTRACT

In mechanical engineering field, the product design process requires takes a long time and
a great deal of effort since it is an iterative process and requires the designers who have a lot of
experience. Therefore, the automation of the design process will definitely save much time of product
design and product development. The internal combustion engine plays an important role in many
essential areas of life, especially in the field of automobile manufacturing. The design process of
this product requires a lot of modification of the dimensional parameters. In this paper, the author
proposes an approach to automate the task of 3D modeling design by combining the Visual Basic
for Applications (VBA) and Creo software. The changeable dimensions for each part is stored in
an Excel file. Then, the data from Excel is transferred to Creo for automating the updating of 3D
solid modeling via Relation. In this study, our approach will be applied in the design process of an
internal combustion engine. The automation of design based on input data is only applied for the
calculations related to geometrical dimensions without taking into account other conditions during
engine working process such as heat calculation, structural strength, etc.

Keywords: Automation of design, Internal combustion engine, Interface with Ms-Excel;
VBA macro; Relation.
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1. PAT VAN PE

Ngay nay, cong nghé I-Design da tr&
thanh xu thé tit yéu ctia qua trinh thiét ké, ché
tao may trén pham vi toan thé gisi.

Nhiéu nghién ctru gan ddy di tim ra
cac giai phap vé tinh toan thiét ké tu dong
nhu: Harish Reddy, P. Srinivasa Rao da nghién
ctru thiét ké tu dong mot truc khuyu bang viéc
str dung ngdn ngir 1ap trinh C# két hop phan
mém Pro/Engineer [1]; Patel va Thakkar trinh
bay y tuong cuia minh bang viéc s dung phan
mém Excel két hop ngdn ngit 1ap trinh C [2];
Akshaykumar V. Kadam va U. M. Nimbalkar
da phat trién moét mo hinh 3D cua hop s thong
qua modul Pro/Program trong Creo 2.0 [3];
Isad Saric va cac cong su da nghién ctru vé viée
tich hop phan mém CATIA va ngén ngir 1ap
trinh C# dé mo hinh h6a mot cum truyén dong
[4]; Hussein, H. M. A da xay dung hé théng co
s& cho viée thiét ké co cdu khudn dap phoi bang
viéc sir dung phan mém CATIA v5 cho nghién
ctru cua minh [5]; Gulati V. xay dung m6 hinh
tham s cho viéc thiét ké d6 trang strc bang viéc
tmg dung lap trinh Visual Basic két hop phan
mém Autocad [6]; Zhou S. [7] d3 thuc hién st
dung phan mém Solidwork va API dé mé hinh
hoa cac phan cia 6 truc.

Nhin chung, ddi v6i cac nghién ctru nay
thudng st dung cac phan mém phuc tap va doi
hoi nhitng nguoi c6 kién thic 1ap trinh tét. Vi
vay, tac gia mong mudén st dung phan mém
CREO va Visual Basic trén Excel 1a nhiing
phan mém quen thudc va d& dang dé st dung
hon. V&1 nghién clru nay, tac gia trinh bay viéc
tich hop tinh todn bang lap trinh trong Excel
vao mo hinh 3D trong CREO dé tu dong hoa
thiét k& mot dong co dbt trong. Trong bang tinh
Excel chira chuong trinh dé tinh toan cac kich

thudc hinh hoc cua dong co ddt trong dira vao
céc thong s6 dau vao [8]. M6 hinh 3D cua dong
co d6t trong duoc thuc hién trén phan mém hd
trg thiét ké CREO. Cac két ndi giita nhiing tinh
toan thong s6 hinh hoc trén Excel va mo hinh
trén CREO dugc thong qua viéc 1ap trinh VBA
va mo dun Relation [9, 10]. Cubi ctiing, két thic
ctia bai bao, di dua ra két luan va dé xuat cac
huéng nghién ctru tiép theo, dua trén 1y thuyét
va thuc tién két qua nghién ctru da dugc trinh
bay.

2. PHUONG PHAP NGHIEN CUU
2.1. Cac buéc thue hién nghién ciru
Trong nghién clru nay, tac gia da lya

chon mo hinh hoa dong co ddt trong. Hinh 1
mo ta cac bude thiét 1ap.

Tao dong ca dot trong | .| T b (b 50 cua | «| Xay dyng gino dién
trong Creo 5.0 mau trong Excel | Nhdp dir ligu
Edit ProProgram | ) Ciuhinh la mau | .| Tao che nilt cho vige |
e gin gid trj dan vio | trong Creo md v lim trong Excel
Gan gia try bing | Tich hop Excel

SELS 4 : 1 Thiét ket ding
| Macto vio che nit va Creo -

Hinh 1. Luu do cdc budc thiét ldp
2.2.1. Tao mdu 3D biang CREO

Dung tinh ning CREO/Design dé thiét
ké phan 3D céc thanh phan ciia dong co dbt
trong, sau do tién hanh lap rap hoan chinh dong
co dbt trong. Trong bai bdo nay néu ra kich
thudc cua Piston, mot thanh phﬁn cua dong co
dbt trong. Céc kich thude nay dugc cho trong
bang 1.
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Bang 1. Kich thucc Piston

STT Thanh phin Ki hi¢u Cong thire Kich ‘thu'é’c Kigh thwée
dau di€éu chinh
1 Chiéu cao piston H (1+1,6)*D 75 90
2 DK piston D D 75 90
3 DK 15 chét piston D o (0,1+0,45)*D 12 27
4 DK dinh dau d 0,8D 60 72
5 B¢ day dinh piston o (0,1+0,2)*D 10 9.2
6 | Vitritir18 chdt dén chén piston h (0,3+1,2)*D 25 45

2.2.2. Tao bing théng sé tinh todn trong
Microsoft Excel [9, 10]

Tién hanh tao mot bang tinh Excel chira
cac thong s can thay doi khi thiét ké cua cac
thanh phan trong dong co dét trong bao gdm:
Banh da, Truc khuyu, Xy lanh, Thanh truyén va
Piston. Céc thanh phan nay sé& & cac sheet khac
nhau va mot sheet chinh chta dit liéu tong hop.
Tép bang tinh Excel dugc luu dudi dinh dang
tép *.xlsm. Lap trinh VBA dé lién két dir liéu
cac sheet lai voi nhau va tao nat Macro tu dong
luu va cap nhat tu file Excel qua CREO.

2.2.3. Tao giao dién Graphical User Tool [9]

Léap trinh VBA vdi tinh ndng xay dung
bang diéu khién User Form dé tao giao dién tinh
toan dong co dot trong bao gdm cac “Frame”,
“Label”, “Textbox”, “CommandButton”,
“Image”. Giao dién s€ cho phép nhép cac gia
tri dau vao 1a kich thudc cac thanh phan cia
dong co dot trong, sau d6 thuc hién tinh toan va
nhap s6 liéu vao bang luu trir dit liéu trén bang
tinh Excel. Giao dién nay s& dugc goi bang nut
nhén “M& nhap dir liéu”.

2.2.4. Lién két dir liéu tiv Excel qua CREO

Dé truyén dir liéu tir bang tinh Excel

sang CREQO, chon thanh cong cu Excel Analysis,
mot hop thoai phan tich Excel dugc bat Ién.
Tiép dén, bam vao “Load file” dé bat bang tinh
Excel da duoc tao trude do. Tiép theo, nhép vao
biéu tuong “Output Cells”. Mot hop thoai nhod
khac duge bat 1én. Tién hanh quét vung chon
trong 6 bang tinh Excel lién quan dén tat ca cac
gia tri kich thudc tham s ctia ddi twong ma can
thay d6i, sau d6 nhap vao tiiy chon “Done Sel”
tur trinh quan ly menu hdp thoai. Sau do, chon
nut “Compute”, cac dir li¢u s& ty dong chuyén
tir bang tinh Excel qua CREO. Tt ca 6 dit liéu
tir Excel dd xuat hién trong phan két qua cua
hop thoai nhu trong Hinh 2.

Hinh 2. Thiét ldp lién két di liéu
2.2.5. Gan dir liéu voi Relation

Dé hoan thanh viéc lién két dit liéu bang
tinh Excel va khoi 3D dong co dot trong, su
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dung tuy chon Relation nhu Hinh 3. Thyc hién
cac thao tac chén so lidu dé lién két cac gia tri
kich thudc cua ddi twong can thay ddi. Trong
hinh nay, da tién hanh lam d6i voi phan Piston
ctia dong co ddt trong. PSi voi cac thanh phan
khéc cta dong co, viéc thuc hién dién ra tuong
tu.

Hinh 3. Tuy chon Relation
3. KET QUA VA BAN LUAN
3.1. M6 hinh dong co dot trong
Bang viéc thiét ké ting thanh phan cua

dong co ddt trong, rodi sau d6 tién hanh lap rap,
ta dugc mau dong co dot trong nhu Hinh 4.

., Xy lanh
—
-l
= 4
Pigton —— -
-
" Thanh truvén
)/Z =

Tre: khanu x_,-".'-—'-"—-"._— Binh di

¥

Hinh 4. M6 hinh trén Creo
3.2. Giao dién nhap dir li¢u

Trén phﬁn mém Excel, ta dd thuc hién
viéc lap cac bang luu trit dir li¢u, sau do lap trinh
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VBA tao giao dién st dung cho viéc tinh toan
dong co, nhap cac so liéu dau vao. Giao dién
trang chu gdm c6 5 thanh phan chinh cua dong
co dot trong: Banh da, Truc khuyu, Xy lanh,
Piston, Thanh truyén. Giao dién con duoc md
bang cach nhan vao cac niit bAm tuong tng. Dit
liéu dau vao s& dugc nhap vao céac 06 tréng va sé
dugc tinh toan thong qua chuong trinh dugc 1ap
trinh sén béng Visual Basic. Khi dir liéu nhap
vao dugce luu trit va truyén dén file CREO sé& lam
thay d6i thiét ké cua dong co ddt trong mot cach
nhanh chong chi trong vong chua dén mot phut,
gitp tiét kiém thoi gian rat nhidu so voi phuong
phap diéu chinh thu cong. Néu mau thiét ké bao
16i thi can stra lai s6 liéu tai giao dién con nay.
Hinh 5 1a giao dién tryc quan duogc tao dé thi
hanh viéc tinh toan dong co ddt trong.

=l 5a
O [ -
T . ' =
" ’.‘-FEFF g
Hinh 5. Giao dién nhdp dir liéu
4. KET LUAN

Qua nghién ctru nay, dua vao su tich hop
ngon ngir 1ap trinh VBA trong Excel vao phan
mém thiét ké 3D CREO gitp thay d6i thiét ké
mot cach tu d()ng d6ng co dbt trong da duogc
trinh bay. Viéc thiét ké ty dong nay s& gop phan
giam thoi g1an thiét k&, chi phi thiét ké, giam gia
thanh san pham rat nhiéu so véi phuong phap
truyén thong. Su lién két gitra Excel va CREO
gitip quan 1y t6t hon di liéu, truyén dit liéu thay
d6i dé stra ban thiét ké mot cach nhanh chong.
Tuy nhién, nghién ctru chi méi dung lai ¢ viéce

tinh toan thay d6i kich thudc hinh hoc ctia dong &



NGHIEN CUU - TRAO DOI

co ddt trong ma chua tinh toan dén cac van dé
khac. Vi vay, trong thoi gian toi, tac gia mong
mudn cé thé cai thién hon chuong trinh tinh
toan thiét ké dong co ddt trong ma c6 tinh dén
dong hoc va dong luc hoc, do bén két cau cling
nhu hé théng boi tron va hé théng nhién liu
cua dong co. *
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