2020 &£ 5 A
May 2020

®10%E £5H 2 B8 it E M5 M A

Vol.10 No.5 Intelligent Computer and Applications

XEHS: 2095-2163(2020)05-0199-05 MRS A

E TN EEMN FREZNITRSZELFERTEIZMAL

o wg, XEUAE, TEARTE, Bhdtel, B8 gk, WA
( i TR AR K MR TR, B 201620)

W OE. AREER TR R ARG RT R E, M5 R B R R i 64 PR, A R A TR AR AT — B 9 e SO A B ST
F 3k — AP AT e RAC A FFE R T F A4 7 ik . ££ DESIGN-EXPERT %k 44i& J| Central Composite Design ( CCD) & 34 3% 3t
7 ik AT IRIE 7 F 094 32 deform BRAFAGT L 5T, AR b = Ak 4y A RAT A AR B B Lk JE Fe JEIE R HCH
B B & AR BAT A e 5 B AR R R @R RS R AT AR A L (PSO) & B AR R BBATIRAL, RAN, RS TIRS
TR ERTY BAT LK, R AR B 54133 R A&,
KW TR B AFE; TEMRA; A RER; BTHLE

hE 4SS, TG156;TP183

Cold extrusion process optimization of filter housing based on response surface
method (RSM) and particle swarm optimization (PSO)
ZHENG Gan, LIU Shumei, WANG Dongsheng, YAO Jianchong, SHAO Wei, PAN Hongyi
(School of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] In order to improve the forming quality of a certain type of filter housing and solve the problem of insufficient filling
during forming, a series of numerical simulation calculations are carried out by using the finite element software, and a new method
of cold extrusion process optimization is proposed. The Central Composite Design (CCD) test design method was used in the
DESIGN-EXPERT software to conduct the combination of test plans, the deform software was used for simulation analysis, and the
simulation results were fitted by the least square method, and the response surface model of the response model with mold speed and
friction coefficient as influencing factors and forming load as response targets was obtained. Finally, particle swarm optimization
(PSO) is used to optimize the objective function. The results show that the load of cold extrusion forming of the filter housing is
significantly reduced and the defect of unfilled parts is improved.
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Fig. 1 A physical drawing of the filter housing
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Fig. 2 Local defect drawing of parts
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Fig. 5 Comparison of forming loads between two forming schemes

(a) Jr%e 1 $45MH

(a) Damage value of scheme 1

(b) Jr% 2 BisME

(b) Damage value of scheme 2
6 PRI T REVIRGERTLL

Fig. 6 Damage value comparison of two forming schemes
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Tab. 1 Horizontal values of forming process parameters

1S FEELHE S/ mm - 57! JEEHE R4
KF1 30 0.4
IKF-2 50 0.6
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Tab. 2 CCD test scheme and results

HZ 1A K% 2B I Hifi R2

No- mm/s mm/s T
sl 30.00 0.60 26.3
2 40.00 0.50 23.4
3 40.00 0.64 27.8
4 54.14 0.50 25.6
5 40.00 0.50 25.5
6 40.00 0.50 23.2
7 25.86 0.50 24.3
8 40.00 0.50 24.2
9 50.00 0.40 24.6
10 40.00 0.50 23.6
11 30.00 0.40 23.3
12 40.00 0.36 23.5
13 50.00 0.60 28
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Tab. 3 Anova of forming load

HE Wz FHH Ji % Fia P{a
fRETRY 31.254 88 6.250 976 8.233 709 0.007 6
A- A 2.926 358  2.926 358 3.854 563 0.090 4
B- B 19.47229  19.472 29 25.648 66 0.001 5
AB 0.04 0.04 0.052 688 0.825
A2 2.916 565  2.916 565 3.841 664 0.090 8
B2 6.921 783  6.921 783 9.117 287 0.019 4
e 5.31 7 0.76
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Fig. 7 The trend of global optimal solution with iteration
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Fig. 8 The trend of global optimal solution with iteration
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