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Fig. 1 3D model of end plate with pouring system
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Table 1 Thermophysical properties of A356 aluminum alloy
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Table 2 Factor level table

ACF - BEEREL/C BEABHGEEC SRR
1 690 330 8
2 700 340 10
3 710 350 12
4 720 360 14
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Fig. 2 Pressure curve of process
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Table 3 Test results
2 BN TEE At grfLIARR E/em® BB [um HE TR /s
£ A B c e 34 IR fRM L I (L3
1 690 330 8 0.830 1.618 43.94 -32.857 140.6 -42.960
2 690 340 10 0.837 1.545 44.93 -33.051 148.2 -43.417
3 690 350 12 0.630 4,013 45.45 -33.151 156.8 -43.907
4 690 360 14 0.633 3.972 46.39 -33.328 166.2 -44.413
5 700 330 10 0.835 1.566 44.42 -32.952 142.6 -43.082
6 700 340 8 0.841 1.504 44.93 -33.051 149.1 -43.470
7 700 350 14 0.633 3.972 45.91 -33.238 159.7 -44.066
8 700 360 12 0.633 3.972 46.80 -33.405 167.3 -44.470
9 710 330 12 0.628 4041 47.33 -33.503 145.8 -43.275
10 710 340 14 0.632 3.986 45.42 -33.145 153.7 -43.733
11 710 350 8 0.632 3.986 45.89 -33.234 158.7 -44.012
12 710 360 10 0.000 - 46.83 -33.410 169.1 -44.563
13 720 330 14 0.629 4.027 37.25 -31.423 148.0 -43.405
14 720 340 12 0.634 3.958 45.43 -33.147 155.0 -43.807
15 720 350 10 0.632 3.986 45.93 -33.242 161.8 -44.180
16 720 360 8 0.412 7.702 46.83 -33.410 169.9 -44.604
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Table 4 Analysis of mean and range
. AR gRFLIAR E/em® BB um e [T a)/s
A B C A B Cc A B C
T 2.787 2.813 3.703 -33.097 -32.684 -33.138 -43.674 -43.181 -43.762
T894 2.754 2.748 1.774 -33.162 -33.099 -33.164 -43.772 -43.607 -43.811
IKSE34{H. 3.003 3.989 3.996 -33.323 -33.216 -33.302 -43.896 -44.041 —-43.865
IO A 4,918 3912 3.989 -32.806 -33.388 -32.784 -43.999 -44.513 -43.904
e 2.164 1.241 2222 0.517 0.704 0.518 0.325 1.332 0.142
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Table 5 Comparison of numerical simulation results of
fourschemes

=, FEL TR ORI R4
FndafLIARE/em® 0635 0.629 0.830  0.000
TRAS A E] R um 45.93 44.47 43.94 46.83
Yo i P [ /s 163 148 140.6 169.1
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Fig. 3 Distribution of shrinkage porosity and porosity
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Fig. 4 Distribution of secondary dendrite spacing
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Fig. 5 Temperature field distribution at the end of solidification
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Fig. 6 Location of metallographic tissue sampling
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Fig. 7 Microscopic structure of castings at different positions
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Design and Optimization of Low Pressure Casting Process Parameters for

Aluminium Alloy Battery End Plates

CHEN Fei-fan, SU Xiao-ping

(School of Mechanical and Power Engineering, Nanjing University of Technology, Nanjing 211816, Jiangsu, China)

Abstract:

Based on an orthogonal experimental design and signal-to-noise ratio analysis, the effects of three process
parameters-casting temperature, mold preheating temperature and mold filling time-on casting quality in low-
pressure casting were investigated, and a set of standardized process design parameters using shrinkage rate
and shrinkage pore volume, solidification time and secondary dendrite interval as evaluation indicators were
explored. A set of standardized process design parameters was investigated as an important reference for the
study and practical application of a low-pressure casting process for aluminum alloy battery end plates for new
energy vehicles. The results showed that the casting temperature of 690 °C , the die preheating temperature of
330 “C and the filling time of 8s resulted in no shrinkage or shrinkage of the castings, the smallest secondary

dendrite spacing and the shortest solidification time.
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