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Selection Method of Sharing Modules for Modular Product Family
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Abstract; For sharing modules selection in the modular platform design, an algorithm based on con-
straints was proposed., which was inspired by Collaborative Optimization using the constraints to coordi-
nate the System Level Optimization and Sub-system Level Optimization. In this algorithm, NSGA-][ was
used in the System level to solve the Multidisciplinary Design Optimization problem, and a Pareto set was
gotten. By using the fuzzy set theory to evaluate each equation in the Pareto set, the optimum solution was
easily picked out, and the sharing modules selection was realized in this way. At last, this method was
verified by using an application example constituted by involving a SUV, a hatchback, and a sedan.
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Fig. 1 Collaborative optimization structure

TN AL
FbERs: S
PR

— e G B R O Ak R TE R G R AR AL Z P R
A —F H AR BRI [R5 25 6 25 1 H A H A oR 5K
(45 5 L 1 4% H AR R B0 18] 1 O AL 45 SR se i — 3.
A LATIE AR G R A ) fH — SO0 Sk S A AR B
P IR R A SR 1 2R G0 RN 2 B 9 22 TR A 3 i e 8%
P ARG b A e T 1 22 52 bR AR 2R R A AR e L A 1
PR 914, o o TR O Ak T A (1 2 A AR
WA O PR, fCoRERMAL H AR &% g, () AR
TR R 2 22 i, by, Cao) AR 3 TR) A £ 45 X

Zyf.
min f(x)
s.t. g, ()<0, u=1,2,,m
h,(x)=0,v=1,2,,n @b)

XF T2 BHARL AL R, £ (o) 7T LUJE 24 o6 8
XFRTET 0 ALY, 1l LITE g, (o) |3
IS B Al b o B 2 T AS 55 2K 2 o A U2 R
Sh] LUAH B AR G 5 >R 2 (2) R AT 4 B 5 4.

g. () +a*=0, a=0

h,(x)—0"<0, b=0 (2)

FESE bR AR A, AR R gL f (o) LA 2y 3
g, () oy o) FEAE LB A A% 0 T B R A R el 42 %
IR A5 (R, T DUAR B Bl 5] 00 A Ay S8 A8 R X (DD 23
i R AEDRE R B ) — A RERIACF Z D F RE R
FHAE AN Z K.

D RZ G HAA.

min f = f(2)

sot. Ji(zop)= }b(zu——pg)zzo

i=1,2,-,N - (3

)RR R @ A2 RD.

min J,(x.p)= }b(xu——pu)Z

s.t gu () $20::1hk(1)::0 )
b HAr R 8L £ o8 R G H b ok 8 G0 2 i

A IR) R A AL B AR AR B 52 B i LA 43 i DR AR Ak
A (D) B A AL B o 23 IR B AN [6] ) 2 ) X

() R T AL T AS [ 27 Bk b B A [R] A% B o (8] 1
TEAFAE W5 o PRI TR A% 338 o] 28 G A AL K (3D A
R EAR R p AT B A S R B = B
HRGER A R AL 3 [T 22 R AR A h TR
UGEARL T AE ARG AL A A6 B br AR S
TR B 2o DR UE 3R GE AN 27 B 2 18] ) — B0k, B Ry
— A — R ARG T L R R
FHRZ B KRN

Py =5 5 @5 =7y 5)

2 BH-HEARMUEZE

2.1 RUEB=S

Xof [F) — 7 ity 1 P AN ) 4 80 47 Rl s AR
G R I o R T E R KA A B A T R (D AR S g A
Pl Z ) S R B A B R R A R R
ittt DI R 5 MO B 45 45 D ) P R s ) o A e
i T 5 B AR 45 SR R0 A5 A 2 B B AR £ &5
F A BRORTELE ™ I N e K b 3 =2 3 1 [) B 42 7
ZEAR I I Rl T AT 36 AT M = AR A T A v AL =
JEE 1 TR) B3 AN B R AIG A% 42 20 AT I R R DAAE 1Y ik
KZ AR 1 28 50 5% %5 7 7 0 1 2SR B L
S AR A T 45 A 1 RUST AR 1Y) RO RN iR AT
OG22 B P e 2 508 5 10 BB 1A o7 B Ak AR i
ATt 7 R AR ) WA S B A AR A8 ). (H X
it 77 AR W AN D 3k =2 B 22 B MR RE O H bR R AR
ANTE ™ DR IE 3 52 B 1 B R A B4 B 1 e Y B
ks HLME LX) 350 e T AR B AT 07 k. T X I AR A dpie
S B2 UMRIE AR i v (8 — B0 2 o bR B S A
TRBZHMUKRFRESRZERZMLRE K,
Xt I RO Ak 125 1) 45 4 0 AT R R L 45 3 — b DLk
JEFNZE B PERE A H b oR B 2 T — S0 29 R R A
Ak 7.

S BRI Ak T DA B S b R N I
LA Ak B AR ABAR SR T B S Iy A7 42 AL BRI e)
S BPAS TERIVE S F 2= B 7R 5B DAY R ALY
PERE AL AL B bR eR 5, RIIA S 24 BT A 42 B 1 BE AR ik
BN I i A HAL O & R B R AR, BT FEA A
FEVL MR ARLE R T L & T2 R A In) BB A B4 1Y)
SR ERPE WA TE B AR B Z BN AE ™ A G
AR T . RERMACARE 5 4 & T4 RTS8
— o PRS2SR 1 45 g Xof 7 il T A A ) LA AR 4 1Y)
T P



i

RSO A5 B YA 7 i TR Y L 5 0 )

Tk 69

=

2.2 HEEW

g i e I =28 Bk [ R R 93 O R R R A AL N1
AGRAACTIAJZ U BB B A 250 B R
KRS RO U6 2 80 b B 47 L R A R
PRI T A B A i . e I SCRT R — B 2SR 1
e MR G858 R GG T R G 9 2 ] i 8 B — Bk o
F A P R AL Sk v a2 RO F el TR —
AMELE A T PE A 1] AUk B b [A]. 0 2R 2% 24 SR B A
o H AR BB SR HE AT RE 18 B A e /N 00 AT L i
DU IR 45 28 DFA X8 10 A A2 (9 22 7 AR 5« 2R 22
SEAELAR /I D322 72 8 of o7 F) A R R LA Sy G 2 A
T4 42 R 2 () JEA T 30 40 2R 28 S (BB & DU o 14
AR R I A O AP A TR AT R B T i 2

B b ) A0 A 3 325 I o 181 8 O 22 G — PR 9 SR
P a2 Fros. R U R A AR 305 v i — Sk 2y
T A RGELARAE B bR AT UL R 7RG 3 e &
25 2 e AR AR R A R /N i A B . AR DR AL R R R 4
AL p (14 ICELE B SE PR 455 7 % 0L 54 9 7T ] i
REST Y EI A T RUFE G IE v i 3 1 1 ) B 9 2 4
A R AEL RN A B AR R A A 2 ST — 1
AN R TS R 2 AR S 0 A Y ) AL

3 i 2
s | MG = Zik(@ - py)
Xij < Pij < Xij
qij = Xij xiy = zjj
min f;(x;)
FREHAA.: st gid(xil)g()
hie(Xy) =0

B2 38—sKBHRENIEZFERER

Fig. 2 Consistency constraint algorithm structure
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Tab.2 The comparison between detailed model and concept model
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Tab.3 The screening result of sharing modules
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