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Fig. 1 3D model of the support plate
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Table 1 Chemical composition of the AISil0MnMg alloy
W /%

Si Fe Mg Ti Mn  Cu Zzn  H4e Al
9.922 0.118 0.337 0.08 0.528 0.0145 0.008 <0.048 #xim
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BHITERE, EAZDC-1250TCM/EHHEREF
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Table 2 Recommended ranges of the injection specific

pressure
TR A4
TREZ A T I E A 30~40 MPa
AT R AT Z A 40~80 MPa
AR TR BE R 80~120 MPa

2.2 FHERGRITREIIO RS SRE
221 {IRI 228301t

EF eI A EHEFRIRRIAR ISR, 18
BEEREN (200+£20)C. EHEE (690+15) C.
12EEE (0.15+0.5)m/s. HREEE (3.5+05) mis.
EEKE700 mm, SiFEMNVE (630+£20) mm, =
HEBER100 mm, H, EERENEFINIEING
E.
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Fig. 2 Pouring schemes based on different directions
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Fig. 3 Grid partitioning for different schemes
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Fig. 4 Flow situation of the melt entering the mold cavity under
different schemes
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Fig. 5 Defect analysis of different schemes
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Fig. 6 Design of overflow system and simple model grid division of the
scheme A
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Table 3 Test factors and levels table of the response surface

method
ABLEJREE/C BERWGLE/C  CHURMEE (m-s™)
-1 180 675 3
0 200 690 35
1 220 705 4

50 M LRI I R KA AProCASTREIUBE,
FERWFIAPTR. AERAILUEL, HEHRREEERR
E. BREENREERENNTERBENTK. B
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Table 4 Experimental table and results of the response
surface method

5 A/°C B/C C/ (m-s™) Yiem®
1 200 705 4 5.215 06
2 200 690 35 5.093 68
3 180 690 3 5.078 96
4 200 690 35 5.182 31
5 220 690 4 4.984 45
6 180 705 35 557341
7 180 690 4 5.250 01
8 200 690 35 5.182 31
9 220 705 35 5.026 99
10 200 690 35 5.182 33
11 200 675 4 5.147 56
12 220 690 3 4.788 76
13 220 675 35 5.055 90
14 200 675 3 5.018 57
15 200 705 3 5.31021
16 180 675 35 5.110 48
17 200 690 35 5.182 31
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Table 5 Variance analysis results of the response surface

method
P2l FOrRL A ¥y FiE Py > F
TEEARY 0.41 9 0.046 1510  0.0008
A 0.17 1 0.17 5551  0.0001
B 0.079 1 0.079 26.10  0.0014
C 0.020 1 0.020 6.66 0.036 5
AB 0.060 1 0.060 20.07  0.0029
AC  1517E-004 1  1.517E-004 0.050  0.8289
BC 0.013 1 0.013 4.17 0.0805
A’ 0.015 1 0.015 5.05 0.059 5
B’ 0.032 1 0.032 10.63  0.0139
c? 0.026 1 0.026 8.71 0.0214
k2% 0.021 7 3.013E-003
ER! 0.015 3 4.937E-003 3.14 0.148 8
%% 6.285E-003 4 1.571E-003
HrIE 0.43 16
R*: 09510 RAdj*: 0.8880 CV.%: 1.07
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Y=5.16-0.14 x A+0.099 x B+0.050 x C-
0.12 x AB+6.158E-003 x AC-0.056 x BC-
0.060 x A*+0.080 x B?~0.079 x C?,
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Fig. 7 Residual normal probability and distribution of actual and predicted values
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Fig. 8 Contour plots of the effect of interaction on the defect volume
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Fig. 9 3D diagrams of the impact of interaction on the defect volume
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Fig. 10 Actual production test castings and non-destructive testing
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Fig. 12 Actual casting at the same location with a porosity of 1%
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Fig. 11 Defect prone locations in the simulation analysis
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Fig. 13 Metallographic microstructures of the leakage point section
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Optimization Design of Inverter Support Plate Process Based on Response
Surface Methodology

TANG Zheng', SANG Bao-guang', GE Chun-dong®
(1. School of Mechanical Engineering and Automation, Dalian University of Technology, Dalian 116034, Liaoning, China; 2. Dalian Yaming
Automotive Parts Co., Ltd., Dalian 116000, Liaoning, China)

Abstract:

Firstly, based on engineering experience, the pouring system and initial die-casting process parameters for the
casting structure were designed. Subsequently, the finite element software ProCAST was used to simulate the
coupling of mold filling and solidification during the die casting process. Design expert was used to establish
an experiment based on Box Beheken's Response Surface Method (RSM), with mold temperature, aluminum
liquid temperature, and fast pressing speed as research factors and defect volume as the target response. The
optimal experimental plan was ultimately obtained. Then, production experiments were conducted using the
optimized process parameters. The results showed that the surface quality of the castings produced using the
optimized plan was good, and the porosity of the internal defect prone positions was 1%, which overall met
the quality requirements.

Key words:
die casting process; numerical simulation; response surface method
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