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Process Optimization of Accumulator Housing Based on
Response Surface Method

SONG Zhiyuan, LIU Shumei, MO Zhuangzhuang,ZHAO Yi
(School of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract ; In order to eliminate the surface wrinkles of the accumulator shell during cold extrusion, improve the surface
quality and reduce the forming load of the part, a new forming process plan was proposed by improving the original
process. The first procedure was the reverse extrusion of the embryo, the second procedure of the cold extrusion process
was changed to the warm extrusion process for reducing the diameter to improve the fluidity of the metal during the
forming process. The response surface optimization method was used to analyze the second warm extrusion process, and
the optimal process parameters were found, that is, the billet heating temperature is 792 °C, the mold preheating
temperature is 292 °C, and the hydraulic press down speed is 18 mm/s. Combined with the results of DEFORM
numerical simulation, the actual process verification was carried out, and qualified parts were obtained, which provides
a reference for the same type of parts and has certain reference significance for the actual production practice.
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Accumulator part size and 3D model
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Table 1 Warm extrusion level factor table
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A/C B/C C/(mm-s™!)
1 750 200 15
2 850 300 25
MR AR 22 06, S EORNELRE i 750 °C AL il P
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Table 2 Test program and response target

HHE
W . A
5 kR FLEL T4 WEBLT R /KN
A/°C IR B/C C/(mm-s")
1 800 250 20.0 100.0
2 800 334 20.0 111.0
3 750 300 15.0 97.8
4 800 250 20.0 99.6
5 850 300 25.0 99.2
6 850 300 15.0 103.0
7 800 166 20.0 106.0
8 716 250 20.0 118.0
9 750 200 25.0 119.0
10 800 250 11.6 107.0
11 850 200 25.0 101.0
12 800 250 20.0 104.0
13 884 250 20.0 98.4
14 850 200 15.0 98.8
15 750 300 25.0 108.0
16 800 250 28.4 102.0
17 800 250 20.0 105.0
18 750 200 15.0 109.0
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Figure 2 Fitting curve of predicted load value and

simulated value of forming load target
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Table 3 Analysis of variance of forming load

TZERIE Am2E A Ji % F i P i

Y 596. 81 66.31 7.210 0.005 3
A-A 331.82 331.82 36. 080 0.000 3
B-B 0.24 0.24 0. 026 0.004 5
c-C 55.29 55.29 6.010 0.039 8
AB 16.25 16.25 1.770 0.220 5
AC 63. 84 63. 84 6. 940

BC 45.12 45.12 4.910

A2 47.50 47.50 5. 160

B? 73.10 73. 10 7. 950

c? 17.37 17.37 1. 890
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Table 4  Optimization conditions of Nonlinear algorithm
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A7C WBEB/C  C/(mm-s™!) i/ kN
R 850 300 25 119.0
TRR 750 200 15 97.8
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Table 5 Value of optimal design variable
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