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Fig. 1 3D model of the gating system
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Table 1 Thermophysical parameters of A356 aluminum

alloy
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Fig. 2 Changes of solid phase rate of the casting during the
solidification process
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Table 2 Initial cooling scheme parameter
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6 18 3 25 80
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Fig. 3 Cooling system
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Table 3 Factors and levels of orthogonal tests
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Table 4 Results of orthogonal experiment
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2 19 720 320 25 6 44.59
3 19 740 340 30 9 46.57
4 19 760 360 35 9 48.50
5 22 700 320 30 3 44.30
6 22 720 300 35 2 43.66
7 22 740 360 20 7 48.18
8 22 760 340 25 8 47.03
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Fig. 4 Examples of the value of the shrinkage porosity
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Table 5 Mean and range analysis table
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Table 6 Comparison of optimization results
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Fig. 5 The finished product of brake caliper castings with gating system
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Multi-Objective Optimization of Permanent Mold Gravity Casting Process
of Aluminum Alloy Brake Calipers

ZHANG Tao, SU Xiao-ping, MAO Xu-hai
(School of Mechanical and Power Engineering, Nanjing Tech University, Nanjing 211816, Jiangsu, China)

Abstract:

The permanent mold gravity casting process of aluminum alloy brake calipers was analyzed by numerical
simulation. The shrinkage porosity defects distribution of the brake caliper was predicted. An improved
cooling scheme was added by analyzing the causes. Based on this, the multi-objective optimization of
the process parameters was performed by using orthogonal tests. The optimal process parameters were:
pouring time of 28 seconds, pouring temperature of 700 °C , die preheating temperature of 300 °C , cooling water
temperature of 35 °C . The results showed that the optimized brake caliper casting had no shrinkage porosity
defects. The feasibility of this optimization process was verified by production trial.
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