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TOM TAT: Do hdu nhu t&t cd sdn phdm déu dugc ldp rdp tit nhidu chi tiét va vigc ldp
rdp ton kém thoi gian, ngudi ta khuyén khich ché tao sdn phdm cang dé ldp rdp cang tot. Phdn
tich thiét k& sdn phdm ddm bdo khd ndng Idp rdp la ddnh gid tinh thudn tign trong vigc ldp rdp
m@t sdn phdm. Cong trinh nghién citu “xdy dung quy trinh phan tich thiét ké sdn phdm ddm
bdo khd ndng ldp rdp” sé gidi thiu vigc xdy dung cdc budc thuc hién viéc phdn tich mjt thiét
k& va phdn mém thu vign phan tich thiét k& sdn phdm ddm bdo khd ndng ldp rdp nhdm gidm
bt s& chi tiét riéng 18 va 56 logi chi tiét dugc Idp rdp, dong thoi ddm bdo rdng cdc chi tiét con
lai phdi dé dang ché tao va Idp rdp.

DAT VAN BE
Mot trong nhitng cong doan rdt quan trong clia quy trinh ché& tao sin phim d6 12 qud trinh 1dp rdp
nhitng chi ti€t, cum chi ti&t véi nhau d€ tao thanh sin phdm hodn chinh. N€u qud trinh gia cong cd khi
1 giai doan chil y&u cia quy trinh ch& tao sdn ph&m, thi qué trinh 1{p rdp 12 giai doan cudi cing cla
quy trinh sin xuit d6. Sau qué trinh lp rdp, n&u sén phdm dat dugc chit lugng yéu cdu va vin hanh
8n dinh, thi quy trinh ch€ tao sin phdm méi c6 ¥ nghia.
Ba chi tiéu d€ x4c dinh hiéu qua clia mot phuong phép thi€t k& 1a: gid thanh, chdt lugng va thdi gian,
trong d6 qué trinh 1£p rdp c6 lién hé tryc ti€p dén gid thanh va thdi gian. Viéc lya chon mot phudng
phap 1dp rdp thich hgp s& gidm bdt thdi gian va chi phi 14p rdp. Khéng nén nghi ring viéc lya chon
* phuong phdp 14p rép khong c6 mdi lién hé ndo v6i qué trinh thiét k€. Thyc ra, tr khi hinh thanh y
tudng d&n khi di vao thi€t k€, ngudi thit k& phdi suy nghi dén viéc sin phim thi€t k€ cda minh s&
dugc ldp rép nhu th€ ndo, sit dung phuong phdp ndo. Nhu vy, mot thit k& c6 xem xét dén tdt ca céc
yé&u 8 trén méi c6 thé 1a mot thi€t k& hoan chinh. ¢
Kh4 ning gidm chi phi va ning cao ning suit I4p rdp dugc quyét dinh nhi&u nh4t & giai doan thi€t k&
va do vay, khi thi&t k& cin nhin thitc dugc ban chdt ty nhién clia cdc qud trink 1dp rdp. Khi gip phdi
nhitng diéu kién rang budc, ddi hdi phai ch€ tao nhitng chi ti€t riéng 1& thi m&i phdi cdn nhic con
khong thi nén thi&t k& gop chung lai thinh mt chi tiét, chi phi Idp rép s& thdp hon. Khi thi€t k& ciing
ludn nhé riing, mdi su k&t hop ciia hai chi ti€t thinh mot s& loai ra it nhat mot hoat dong trong viéce
14p rdp. ;
Mic di c6 nhiéu cdch dé ting hidu qué ché& tao (cdi ti€n vét lidu, cong cy, quy trinh, cich bS tri ddy
chuyén sin xut trong nha mdy..), nhung xem xét viéc ché tao va 1dp rép trong sudt giai doan thi€t k&
sin phdm giif vai trd rt 16n, n6 quy&t dinh phin 16n chi phi sin xuit cia sén phim. Viéc cdi ti€n quy
trinh ch€ tao va ldp rép s& cho phép gidm ddng ké chi phi sin xudt va 1am ting hiéu qua sdn xuét.

PHUGNG PHAP PHAN TiCH THIET K& PAM BA0 KHA NANG LAP RAP

Phan tich thi€t k& ddm bdo kha ning 1ip rdp 12 ddnh gi4 tinh thuin tién cia thi€t k&€ d&i v6i mot quy
trinh 1dp rdp. Qua d6 ta tha’y riing, néu chi phi danh cho vi¢c 1dp rdp 16n thi s& khong mang lai hiéu
qué kinh t& va cin thi€t phdi tim ra hu6ng gidi quy&t d€ gidm bot chi phi nay, nhung trudc hét can
phai bi&t thi&t k& d6 c6 t6t hay khong, nghia 1 phi ti€n hanh phan tich thi€t k& d6. Qua fim hiéu va
nghién citu cdc phuong phap phén tich thi€t k& ciia nhiéu tdc gid [1], [2] va [3], ching ta c6 thé x4y
dung mot quy trinh phén tich thi€t k& ddm bio khé ning l4p rép theo cdc bude nhyf sau:
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Budc 1: Xem xét k¥ nhifng thong tin c6 lién quan d€n sdn phim hoic qué trinh 14p rdp sin phim dé6:
ban v& ky thuit; kich thudc chinh cla mdi chi ti€t; mt sin phdm twong ty hién c6; mot sin phim
mau.

Budc 2: Pua ra trinh ty cdc bude ti€n hanh 1dp rdp: bd phdn nao duge 1dp rdp trudc, 1dp rdp nhy thE
nao, rdi ti€p d€n s& 12 bd phdn no v.v.. Trong qué trinh 1{p rdp, nén ddnh ddu d€ d& nhén bit tirng
chi tiét, titng bd phén tao diéu kién cho qué trinh thi&t k& lai sau ndy (ching han nhu xdc dinh chi ti&t
cin loai bd). Néu quy trinh 1dp rép d6 chita nhitng qué trinh 14p rdp nhd hon, trudc tién ta xem xét
nhitng qué trinh 1dp rép nhé nay, réi sau d6 méi ti€n hanh phén tich qué trinh 1dp rép 16n hon va 1ip
rdp gilfa cdc cum chi ti€t v4i nhau.

Bude 3: Thanh 1ip bing cong viéc dé hwu céc gid tri trong khi ti€n hanh phin tich.
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Budc 4: Hoan thanh cdc hang trong bdng cdng viéc cho mdi chi tiét:

Cot 1: Ghi s6 thy ty cia céc chi ti&t duge 1fp rdp.
Cot 2: La s6 lugng chi ti€t duge 1p rdp cing mdt chitc ning. Vi du, d& 1{p rdp mit bich &
ddu truc vao vé méy ta ding bon bulong thi diy 12 gi4 trj dudc ghi vao ctnay.
Cot 3: Ghi ma xi¥ Iy bing tay hai chir s& d€ qua d6 xdc dinh thdi gian xi¥ Iy chi tiét dugc 14p.
Cot 4: Cot ndy 12 thdi gian d€ xi 1y chi ti€t khi 1{p rap.
Cot 5: Ghi ma cai dit bing tay hai chif s& d€ qua d6 x4c dinh thdi gian 1{p rép chi tiét vio
mdi ghép.
Cot 6: Cho bi€t thdi gian d€ 1{p mot chi ti€t vao diing vi tri. V6i ma 14p r4p bling tay ciia chi
tiét.
C6t 7: L t8ng thdi gian {p rép, tinh theo cong thifc:

T, = gid tri Ot 2 x (gid trj cOt 4 + gié tri cot6) (s) (4-1)
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e COt 8: Cho biét chi phi ldp rép, tinh theo cong thifc:

CP=61,2xT, (dbng) (4-2)

e C6t9: Tim ra s8 chi ti€t 1dp rdp ti thi€u theo 1y thuyét. Viéc udc Iugng con s nay 1a rit
quan trong khi phén tich. Theo d6, mdi cip chi ti€t ké nhau dudc kiém tra d€ xem ching c6
thit sy cdn tdch ra hay khong. N&u khong cin thi vé 1y thuyét ta c6 thé k&t hdp chiing thanh
mot. Sau khi, xem xét toan bd sdn phdm theo céch ndy, ta phat rién theo 1y thuyét t5i thidu
s0 chi ti€t.

Bude 5: Khi ti't ¢ cdc hing di dugc hoan thinh, ta tinh tdng thdi gian 1{p rdp (T.) bing cich cong tat
ci cdc hang trong c6t 7. Tinh t8ng chi phi 1dp rdp (CP) biing cdch cdng tit cd cdc hang trong cot 8. Va
tinh t8ng s6 chi ti€t nhd nhit u6e lugng theo 1y thuy&t (Ny,) bing cdch cdng 1t ca cdc gid tri § cot 9.

Bude 6: Tinh hiéu qua cla 14p rép theo cong thifc:
t,xN_.
HQ = a min
I

a

(4-3)

Trong d6 : +t, 12 thdi gian 1dp rdp cd bdn cho mdi chi tiét (t, = 3gidy).
+ HQ 12 hiéu qua ctia mé hinh 1dp rdp.
+ N 12 chi ti&t t6i thiéu theo 1y thuyét.
+ T, 12 thdi gian 1dp rdp.
Theo 1§ thuy€&t, mdi chi ti€t c6 thé dugc 1dp rdp trong thdi gian 1y twdng 1a 3 gidy (t, = 3s). Thai gian
1y twdng nay c6 dugc biing cich gid si ring mbi chi i€t 12 rdt d& dang khi xit 1y va 1dp rdp.
Nhifng phén tich vi¥a 16i cung cdp cho ngudi thi€t k&€ cdc thdng tin: '
1. Lam sao d& c6 thé gidm bt s8 chi ti€t riéng 18. Piu nay c6 th€ gidi quy&t biing cich két
hdp nhitng chi ti€t lai vdi nhau.
2. Pham vi cdi ti€n cia qué trinh xi¥ 1y biing tay va qué trinh 1dp rdp c6 thé dugc thiy & cot (4)
va ¢Ot (6). Ta c6 thé tinh khi ndng cdi ti€n thi€t k& theo:
3.
t0ng gif tricOt 2~ Npin
t8ng gié tri cot 2

Khi ning cdi ti€n = (4-4)

]

Budc 7: So sdnh cot (9) & bing cdng viéc, khi gid tri & cOt ndy nhd hon gid tri ot (2) thi c6 thé loai
bd céc chi ti€t duge. Viéc xdc dinh nhitng chi ti€t cdn loai bd ddnh gid tinh hiéu qud khi cdi ti€n qud
trinh 13p rép.
Budc 8: Xem cdt (4) va cot (6) s& thiy dudc khd ning gidm bét thdi gian 14p rdp, din dén chi phi lip
rdp ciing gidm ding k&. C6 thé thay ddi thi&t k&€ dé gidm bt thdi gian 1dp rdp. Dya vao cdc dic diém
ciia chi ti€t d€ gidi quy&t vdn dé.
Khi sin phim di dugc thi€t k€ lai, c6 thé tinh dugc kh3 ning cii ti€n thyc 1€ theo:
N,-N
0
Trong d6: + N, 1a s& chi tiét thi€t k& ban déu.
+ N 12 s6 chi ti€t thi€t k€ lai.

Nhuv vay, viéc phin tich s& gidp wdc tinh téng thdi gian va chi phi lip rdp ca sin phim, xdc dinh
dudc hiéu qua ciia thiét k&, Qua d6 c6 thé nhin bi&t dugc nhitng chi ti€t nén cii ti&n, loai bd hay két
hgp v6i céc chi ti€t khdc tao thanh mot chi ti€t méi.

Cii ti€n thyc &€ = (4-5)
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XAY DUNG PHAN MEM THU VIEN PHAN TiCH THIET K& PAM BA0 KHA NANG LAP RAP

Khi phén tich mot thi€t k&, khé khin nhit 13 xdc
dinh cdc ma s6 ciia tirng chi tiét. P& qud trinh phin
tich dudc d& dang, trudc hét chiing ta phédi xdc dinh
cdc mi s6 ciia cdc chi ti€t. Mudn viy, ta xy dung
mét thu vién chifa céc chi tiét, mdi chi ti€t s& mang
nhitng thong tin cin thi€t cho qud trinh phan tich.
Piy 1a mét thy vién md, nghia 1a trong qud trinh st
dung ta c6 thé cdp nhit thém chi ti€t méi. Ty
theo phuong phép ldp rdp ta s& phdi nhdp thém cic
théng s6 vao cho phd hgp. P81 vdi phwdng phip
1ip rdp bing tay, cic théng s& cdn nhip thém vao
1a s8 Iuwgng chi ti€t c6 cung chifc ning, s6 lugng chi
tiét nhd nhét theo 1y thuyét, cdc kich thude bao cia
chi ti€t. Chuong trinh s& ty tim va tinh todn céc gid
tri cdn thi€t khi phan tich @¥ng v6i nhitng di ligu da
nhép.

Khi chon dang chi ti€t dugc ldp rdp tir thu vién,
mdy s& x4c dinh ma 1dp rdp, s§ thit nhdt ma xir 1y
va s8 diéu kién d€ xdc dinh s6 thi hai ma x{ 1y
ctia chi ti€t. Tir cdc kich thudc bao cla chi tiét,
kh&i Iugng chi ti€t va s6 diéu kién, mdy s& xdc
dinh dugc s6 thi hai md xi¥ 1y cia chi ti€t d6. Nhap
vao s6 lugng céc chi ti€t ¢6 cang chifc ning (dwa
vao s8 liéu thi&t k&€ thé hién trong bing ké & bin
v& 1ip), s8 chi tiét t8i thi€u theo 1y thuy&t (Nmin)
theo cdch hoan thanh c6t 9 & budc 4.

V6i thoi gian xi& 1y va thdi gian cai dit tim dugc,
chuong trinh s& tinh cdc gid tri con lai nhu sau:

+ Thoi gian 1dp rdp T, dugc tinh theo (4-1).

+ Chi phi 1{p rdp CP dudgc tinh theo (4-2).

+ TOng thoi gian prdap T=Z T,

+ T8ng chi phi 1dp rdp cP=Z CP

+ T8ng s8 chi ti&t t8i thiéu AL~ Niin

BAT PAU CHUGNG TRINH

I

CHON DANG CHI TIET PHU HGP

'

TIM KIEM VA TINH TQAN
CAC GIA TRI CAN THIET
— Thai gian xtt Iy méi chi ti€t
— Thdi gian ldp rdp mdi chi ti€t
— Tdng thdi gian 1dp rdp chi tiet
— Chi phi ldp rdp mdi chi tiét

I

NHAP CAC THONG TIN CAN THIET
— S6 lugng moi loai chi ti€t
— S6 chi ti€t t5i thi€u theo Iy thuyé&t
— Céc kich thude bao cila chi tiét

I

. KETQUA
— Tong thdi gian ldp rip
— Tong chi phi lﬁﬁ rdp
— Hiéu qui thi€t k&

'

KET THOC CHUGNG TRINH

Hinh 1
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+ Tinh hi€u qud cda thi€t k& d6i v6i quy trinh 1dp rdp bing tay theo (4-3).
Sd db céu tric ciia chudng trinh phan tich thi€t k& dim bdo kha ning 18p rdp c6 th€ bi€u didn nhu

hinh 1.

‘Giao di¢n chinh va giao dién cép nhit dit liéu: Giao dién chinh bao gdm céc chic ning: chon
phuong phdp 1ip rdp (Hinh 2) va cip nhat dir liéu (Hinh 3). Chitc nang cla giao dién nay 13 cho phép
ngudi dung c6 thé cip nhit méi hay sira ddi thong tin ciia chi tiét. Dya vao cdc dinh nghia, khéi niém
di dugc trinh bay & phdn trén, ta xdc dinh cdc ma s8 clia chi ti€t. & ddy ta chi xem xét dén nhifng
thng s8 lién quan dén qué trinh ldp rdp bing tay. B8i v6i phuong phép 1ip rip ndy, ta cin nhip vio

ma x Iy va mi cai dit cda chi tiét. '
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Hinh 3

Hinh 4

Giao di¢n thy vi¢n: Giao dién nay cho phép ta chon chi ti&t, dang chi tiét dugc I4p rép (hinh 5). P6i
- v6i ldp rdp bing tay, hudng cai dit chi ti€t khong dnh hudng d&n k&t qua phén tich nén ta c6 thé chon
chi tiét c6 hinh dang gi6ng chi i€t duge 14p rdp 12 duge. Con d8i véi Idp rép ty ddéng, hudng cai dit
chi i€t c6 dnh huéng d€n két qua phan tich nén khi chon ta phdi chii § chon cho ding huéng dudc cai

dit.

Bang ké k&t qua phén tich: Giao dién nay cho phép ta xem nhitng gi4 tri phan tich ciia tit ci cic chi

ti€t duge 1dp rdp (hinh 6).
Toassail or __. ‘
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Hinh 6

Phan tich thi€t k& sdn phim ddm bio kha ning 1{p rép 12 d4nh gi4 tinh thujn tién trong viéc ldp rép
mdt sén phfm vA cdc nghién cttu v& “xdy dyng quy trinh phan tich thiét k& sin phdm ddm bao kh3
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niing ldp rdp” di dua ra cdc budc thyc hién viéc phan tich mét thi€t k& ciing nhu phdn mém thy vién
phin tich thi€t k& sin phim ddm bdo khi ning l4p rdp nhdm gidm b6t s6 chi ti€t riéng 1 va s loai
chi i€t duge 14p rép, ddng thdi ddm bdo ring cdc chi ti&t cdn lai phdi d& dang ché tao va 1dp rép.

Céng trinh nhdn dugc sy hé trg tix dé tai T-CK-2003-07 ciia Truong Pai Hoc Bdch Khoa,
PHQG TP.HCM. Cdc tdc gia xin chdn thanh cdm on.

ANALYZING PROCESS OF PRODUCT DESIGN FOR ASSEMBLY

Vo Tuyen, Nguyen Tuan Kiet, Nguyen Thanh Nam,
Faculty of Mechanical Engineering, HCMUT

ABSTRACT: Since most products are assembled from various parts and the assembly process
is time consuming, it is reccommended that manufacturing products which is the easier to be
assembled the better. Analyzing a product design to ensure the assembly ability is to evaluated the
convennience of a product assembly. The study on “The construction of an analyzing process of a
product design to ensure the assembly ability” will introduce the construction of various steps to
analyze a design and a library software for analyzing the design of products to ensure the assembly
ability in order to reduce a number of individual parts and some sets of parts to be assembled,
meanwhile to ensure that the remaining parts are easy to be manufactured and assembled.
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