28 1M

RE#BEREER

Journal of Tianjin University of Science & Technology

Vol.28 No. 1

2013 452 A Feb. 2013

E TR FRRZENAITAEMNITREKE

x| A, XK
(KARHE AU TR, KHEE 300222)

W OE. 237 ARDEEBRAN B AR, KB R K A T TAE S A 2 R SHAT A AR TR kT BF
T HFAAE A AT ERAC AR 6 R AR T B, SR BARRIAAR. UG, B — A R 6 R AR IEA) A A Tk T B
T HAA T B ok R SAT A ZRACER G TAT . Bt b5 e 45 R s, L8R T 3% ik 42 R ARk IH LX) 19) 28 i
8 A

KIA . ITAZE; AN ZEREG KRR R TR

FESES: THI24 XERERERS: A XERE: 1672-6510(2013) 01-0067-04

Solution of Concurrent Tolerancing Optimization Design Model Based
on Particle Swarm Optimization Algorithm

LIU Chao, LIU Shaogang
(College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: Firstly,a concurrent tolerance optimization design model was established. Minimum manufacturing cost was
used as the optimization goal, and the assembly function requirement and machining capability were given as the restriction
conditions of the model. Then, the particle swarm optimization toolbox (PSOt) was used to find out the solution to the con-
current tolerance optimization design model, and the detailed process was given. Finally, the optimization result for an exam-

ple was given to illustrate the validity of the particle swarm optimization (PSO) based on PSOt. Compared with the existing

result, the proposed method is better in solving non-convex programming problems.
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Wrdats, AUk B Ar R 7E R UE2E B D RE R A T i
THENARGETIR TR EE R TR A
75, UL, AR by E R pR BRI 2 TR A4
1.1 B#RES

Phame/ Nl 3 A4S A H AR eRi g

min C, =ZN:ZCih(7;h) (1)

L N BT RCEA2Z 850G PSR | AF
PRI T TR RSE RN 22 880 T, e i ANZF T
RAFES h I TP AZE; C,\(T,) A T, % il
F [l e BUHUAES Al At S TR, SRR
AN TR AR A 22Tl
T
0.392 7T, +0.1176

Cih (7:,1) =5.0261e 5803 4 (2)
12 AkEH
(1) B R B I RE B R 2y g

YyYr<r: 3)

P, T, 97 sl WU R FC I BE 2K,
(2) TR TRENAH N
T, <T,<T; (i=l,-,N; h=1,--,P) (4)

K, T, M1 30 TR N2 T, 45 T B
R

2 PSOHEFITREMMIZITHEIR A

2.1 PSO K PSOt ¢

PSO J&— Pl 5 28 AT A= 2 B0k, ok
PLHANMAREH D R S S R f
() bR eR B AT 1 2 P SR SRR i, R
it R A 2]z N A, PSO E R th fb—H#E
BEBLKL -, SR 5 38 3 2k AR B e A . LA i 3
R —ER A, B BRI A B ok
HHACD: MR AR D, A SO R
RE RGN 7 KA AS U R 4% Brian Birge
FEE PSOt, SEBLT PSO 7EHATAZMAL I
N, % T HAE PSO M0l b3k, $4it
P EE TR S8 P R TR

AEHEAREEE H28% F1

ALY R AL, JF i B AP HAK S5, 78 Matlab
Hh i Ao I A T LA 3 R SR AT S B ) R A A Ak SR
%[9].
2.2 PSOt7E Matlab TRiE th i SCI)

(1) 2 S35 07 B eRAI : 5 0 B RSO IS+
(A3 I B (R R TP T I 45 . eI T A 22001k
BT, il A ) S AR PN O A 45 SR A IR 1 Fee i
B, B BAS eRESAE 3 1V B2 R B, S/ Nl 3 AR
X 107 25 ) R (R e A A T S e AR A B A7 AR B il T e
ZORF PSOt MR, AT R & EAR B4 24
PRI ATE I B PR AR (R R AE S TR R 156

() Zm A : TR FBENLE N T/ 5 i
TTRIta . AR SCH N T A S 50 A Bl N ik
I — 20T s .

(3) B F A8 W U Y R B S

(4) VR FH PSOt F eREHEA T T 1.
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Fig. 1 Geer assembly and its dimension chains
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3.1 FITREME
MR RCAEH ) E BT IIREEOR , AKESS HH2%E

BehRER e :
{Zl =N +L+Y+Y,

2, =Y+ Y+ Y, +Y, -1, Y, ©

ST, R FL I B A 252328 A T RS
F:
T>ZT+T’ +T’ +T°
1 il n r Yy 6
T, ZT+T +T +T' +T° +T° ©
FRAEIE 2 N 1 AIASan S hn T F2
Y=X,-X,;
i=-X,+X;-X,
Yi=Xg
Yo=Xg,—Xg =X, — X
MG RS EIR A A ZEATELN

TP =T 47"
12 13

(7)

T 4T 4T
) (8)

=1
5 53

T*ZT+T7 =T +T
6 62 63 12 63

XHFARELE iR 4 F1 S VBT 6) 4h e S 2250
HNT,=T,=0.02mm , T, =02mm , ZIHEAHFFIF
IREGAZEAREX

T+ T+ T+ 15 + 15, < 0.6392mm )

TR 4TR+TS +TE+T5 +T5 < 04492mm  (10)
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Fig.2 Critical dimensions of releated parts
3.2 BiREH
N B
minC, =min »_ > C,(T;,)) =min(C,, +C,; +

i=1 h=1

C32+C33+C34+C53+C62+C63) (11)
\q:'

M

C,(T,)=5.026 1e7158903T T,
0.392 77, +0.117 6

3.3 mMmIgeh#Ask
MR TP AT A ZETEHE AR L 1.

®1 FHaEEMTAL

Tab.1 Axial process plan of related parts

EF F5 Tr ST Jin L TR /mm T RZE 32570 Fl/mm
11(61) BEH Vi VI X, =X,=2 T,=T, 0.05~0.10
- 12(62) Bt VI 1 X, =X, =1152 T,=T, 0.05~0.10
filk 13 ) VI VI X,=152 T, 0.05 ~0.10
63 JEH v Vil X =02 T, 0.01 ~0.05
31 2 i T I 1I X, =2 T, 0.05~0.10
- 32 iﬁu 11 11 X, =16 T, 0.05~0.10
33 s il VI X, =141.5 T, 0.05~0.10
34 ZEH VI \% X, =44 T, 0.05~0.10
51 S i I 1l X, =2.0 T, 0.05~0.10
i 3k 52 K 1 11 X, =19.8 T, 0.05 ~0.10
53 JEH 11 111 X, =20 T, 0.10 ~ 0.50
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3.4 fRALKER
(1) 7 ST N BE R DAdRe /Nl 1 A hy B e
I ST PR ES i P 2B L R 4% Y D BB 2R A0 R IE A
FIARBREL, BEE BT HON 10°, 38 B U N
minC=min (C,+C,;+C,,+C,;;+C,,+ C;+ Ci, + C, +
10* x[max(0,R,)]* +10° x[max(0, R,)]*) (12)

AEHEAREEE H28% F1

R =T,+T,+T,+T;+T;—0.639 2mm
R, =T, +T;+T,+T;+T,+T.—0.449 2mm
) SO : RN 45 FriR b R B 2
H 85 KL FHI LA E 7] HEoM[0.05 0.05 0.05 0.01 0.05
0.05 0.05 0.01]; 2% PSOparams =[50 1000 40 2 2
0.9 0.4 750 le — 25 250 NaN 0 1];

Horp (3) M PSOt T pREHEAT I, Z2R LK 2.
&2 WMMELEERLILER
Tab.2 Comparison of two kinds of optimization algorithm
; N 2E/mm -
ik = AT
T, T T Te T, Ty [ Ty T T T T

A3 0.1000 0.1000 0.1000 0.0500 0.1000 0.1000 0.1000 0.0500 0.2000 0.1500  0.300 0 0.0500  15.2508
CHk[10] 0.1000 0.1000 0.1000 0.0500 0.0867 0.0867 0.0867 0.0500 0.1414 0.1118 0.150 1 0.0500  15.7800

3.5 HREE

SRy Sk BT ARk i A v, B SCER[101 SR B
REER—FFIAFR 2 HTHEL.

2 AT AR AN T 4518 . PSO 25 50 3RS 5 KA
T TP ZE B INE il 1 BUAS . IR 3 T U %) 345
BRI T8 22 Ry N i AR AL A , #5840
1 H ).

ASCEEPL T PSOt 7EIFAT s 22 PiAb it b iy iz
F, JFE L SEHIRARIGIE T PSO FERAFAE M HLK n]
R R B A e A 2 R A AR TR Y m] A
XFIFAT A ZEAA BT R i 52 2% B UL AL B R A
—EMSH M.

YEN CAD/ICAM £ER I SCEEF AR, TS B
NEFITEMELL 5 HETHY CAD, CAM ., CAPP #H4E
B RIE, Sy 5E VLT | SRR 158 | ZR5 5 T
Bt Sl B A R A 22 B R R I T A2
T PR A S AT ) EE 2L N 25
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