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Tab. 1 The process data of squeeze casting elements

e toals t,awsilS ATIC
1 0.83 23.35 3.72
2 0.79 23.44 435
3 0.67 24.02 3.38
181 459 8.92 18.17 7.92
181 460 2.47 3.59 4.87
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Tab. 2 Microstructure characteristics of different samples

JIORY 1 pm KAz TR HIUR ] B um TR ORI T N

BRI RO P WBUME ROl P WEAm® RKE FE W’
1* 6.73 5.21 4.32 151 0.099 161 4.14 0.019 3.28 1.79 322.02
v 11.89 6.25 4.95 1.68 0.117 1.40 4.12 0.020 375 1.86 1118.73
3 7.47 4.82 413 1.62 0.116 172 3.74 0.021 3.07 1.80 891.70
& 5.80 372 4.25 1.62 0.090 153 353 0.025 2.87 1.76 773.14
5 6.44 4.80 3.93 1.87 0.097 1.80 421 0.021 2.89 1.76 291.54
347 6.88 4.58 3.86 2.07 0.057 158 4.11 0.015 271 176 513.36
35* 7.22 4.26 457 258 0.059 1.43 4.10 0.015 2.92 177 498.00
36" 6.58 3.97 5.91 1.87 0.064 2.09 421 0.017 3.67 181 940.71
148* 7.86 4.08 5.10 172 0.083 1.19 3.93 0.019 4.91 1.84 683.82
149" 6.93 4.03 5.05 158 0.048 155 433 0.010 2.94 1.82 894.98
150* 7.03 4.05 6.17 161 0.057 1.48 4.15 0.016 3.00 1.83 669.81
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Tab. 3 BPNN input-output dataset

TS PaE e
teals  toausls  ATIC BRI /MPa 2%
1 637 17.09 9.75 325 7.4
2" 991 2735 7.86 320 5.6
3 622 1839 8.77 316 4.4
4 480 1891 6.13 327 8.3
5 268 2134 3.77 324 7.1
34" 500 3144 12.85 325 8.3
35"  6.46  29.90 7.96 323 7.8
36" 621 30.14 9.20 325 8.6
148" 146 3550 12.58 325 73
149" 946 1537 7.83 323 7.8
150° 857  12.79 8.07 325 8.6
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Prediction of Global Mechanical Properties of Squeeze-Cast A356 Alloy
Right Suspension Bracket Using Machine Learning

ZHONG Hao-nan*, MA Wan-li*, BAl Wen-hui*, HUANG Zhi*, YANG Peng’, ZHAO Hai-dong"

(1. School of Mechanical and Automotive Engineering, National Engineering Research Center of Near-Bet-Shape Forming for Metallic
Materials, South China University of Technology, Guangzhou 510640, Guangdong, China; 2. Shandong Honghe Lightweight Technology
Co., Ltd., Zouping 256200, Shandong, China)

Abstract:

This paper proposes a machine learning-based method to predict the global mechanical properties of squeeze-
cast A356 alloy components. A Back Propagation Neural Network (BPNN) model was developed with 3 input
nodes, 2 output nodes, and an 11x5 hidden layer architecture. Process data were derived from temperature
field simulations in ProCast software, and combined with microstructure feature identification and local
mechanical property predictions to construct the BPNN dataset. The model was trained and validated using
Mini-batch Gradient Descent (MBGD) and an extrapolation strategy, establishing a mapping between
processing parameters, microstructure, and properties. This enabled prediction of the tensile strength and
elongation distribution across a right suspension bracket, with results validated through tensile testing.
Analysis of the model's weights and biases led to a polynomial regression model that elucidated the parameter
optimization process, improving interpretability and generalization ability. The findings showed that this
method offers an efficient, cost-effective approach to predict global mechanical properties of squeeze-cast
A356 alloy components, supporting the structural optimization design.

Key words:
A356 alloy; squeeze casting; machine learning; back propagation neural network
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