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Optimization of Squeeze Casting Process Parameters for

A356 Aluminum Alloy Flywheel Housing

HUANG Haifeng, WANG Dongfang, KANG Zhengyang

(School of Mechanical and Power Engineering, Nanjing Tech University,, Nanjing 211800, China)

Abstract; In order to explore the optimal combination of process parameters for the extrusion casting of A356 aluminum

alloy flywheel housing, the application of casting numerical simulation and BP neural network optimized by genetic

algorithm and particle swarm algorithm. The minimum shrinkage porosity defect volume value was taked as the

optimization goal to select and optimize the four parameters of casting temperature, mold preheating temperature , specific

pressure and pressure holding time. The results show that the optimized combination of process parameters is the pouring

temperature of 676.2 °C, the mold preheating temperature of 280 °C, the specific pressure of 66.5 MPa, and the

pressure holding time of 40 s. The above optimized parameters combination can effectively improve the casting quality

and mechanical properties.

Keywords ; aluminum alloy flywheel housing ;squeeze casting; genetic algorithm ; Back Propagation Neural Network ; PSO

(Particle Swarm Optimization )
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Figure 1 3D model of flywheel housing
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Table 1  Factor level table
HE A K% B H%C H#% D
BEIRIRE/C BATHIRE/C  [WE/MPa  {RIEE[A]/s
1 660 220 60 25
2 670 240 80 30
3 680 260 100 35
4 690 280 120 40
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Table 2 Test results of orthogonal experiment and homogenization design supplementary experiment

e R R i EEY AL 924 4 1 BB A
PETE g BUURRE/C HIE/MP PRIERE)s  BUAERB e’ BREABY on® 2/ om’
1 660.0 220 60 25.00 4.296 4.275 -0.021
2 660.0 240 80 30.00 5.284 5.266 -0.018
3 660.0 260 100 35.00 3.316 3.331 0.015
4 660.0 280 120 40.00 2.793 2.782 -0.011
5 670.0 220 80 35.00 4.439 4.436 -0.003
6 670.0 240 60 40.00 3.656 3.643 -0.013
7 670.0 260 120 25.00 3.391 3.410 0.019
8 670.0 280 100 30.00 1.852 1.867 0.015
9 680.0 220 100 40.00 4.535 4.549 0.014
10 680.0 240 120 35.00 4.165 4.196 0.031
11 680.0 260 60 30.00 3.510 3.499 -0.011
12 680.0 280 80 25.00 1.563 1.571 0.008
13 690.0 220 120 30.00 4.673 4. 660 -0.013
14 690.0 240 100 25.00 4.308 4.285 -0.023
15 690.0 260 80 40.00 3.667 3.654 -0.013
16 690.0 280 60 35.00 1.682 1.688 0.006
17 660.0 245 95 36.25 3.589 3.581 -0.008
18 662.5 275 70 32.50 1.429 1.464 0.035
19 665.0 240 110 28.75 3.932 3.905 -0.027
20 667.5 270 85 25.00 2.356 2.348 -0.008
21 670.0 235 60 37.50 4.059 4.064 0.005
22 672.5 265 100 32.50 3.293 3.308 0.015
23 675.0 230 75 30.00 4.392 4.406 0.014
24 677.5 260 115 26.25 3.342 3.330 -0.012
25 680.0 225 90 38.75 4.505 4.510 0.005
26 682.5 255 65 35.00 3.479 3.460 -0.019
27 685.0 220 105 31.25 4.589 4.615 0.026
28 687.5 250 80 27.50 3.874 3.994 0.120
29 690.0 280 120 40.00 2.527 2.566 0.039
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Figure 2 BP neural network model structure
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Figure 3  Traning curve of volume of

shrinkage cavity defect
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Figure 4 Comparison of predicted and

tested values of defect volum
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Figure 5 Optimization process of defect volume
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Table 3  Comparison of scheme results
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Figure 6 Comparison between initial

scheme and optimized scheme
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