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Influence of filling parameters of counter pressure casting
on the fatigue properties of A357 plaster mold cast
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Abstract:Pouring temperature, filling speed, boost pressure and synchronous pressure are filling parameters of
counter pressure casting, which have great influence on the filling and solidification process. At the room
temperature, the stairs fatigue test was performed at the condition of stress ratio equal to 0.1. The Taguchi
method was used to investigate the relationship between the fatigue performance and filling parameters.
Results show that the value of fatigue strength with 1.0x10° cycle times variables with the filling parameters
from 115 MPa to 166 MPa. Filling speed is the most significant factor among the four parameters. Effects of
boost pressure, pouring temperature and synchronous pressure on the fatigue strength decrease successively.
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Table 1 Filling parameters and levels
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Table2 Chemical composition of experimental alloy /wt%
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Fig.1 Plaster casting and geometry of fatigue sample
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Fig.2 Artificial heat treatment curve
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Table 3 Fatigue test results

7 e KB 7738 B /MPa
By — . : - " " ; ” FHfE
DEERE /°C RAME /(mm-sT) WEES /kPa RS /kPa A 1 Hdi 2 Hdh 3 Hdi 4

1 690 40 10 400 141 139 130 131 135
2 690 60 20 500 136 140 136 130 135
3 690 80 40 600 126 125 126 125 125
4 710 40 20 600 138 130 135 135 135
5 710 60 40 400 150 145 145 140 145
6 710 80 10 500 115 120 125 125 121
7 730 40 40 500 165 161 166 164 164
8 730 60 10 600 126 135 125 155 135
9 730 80 20 400 135 125 130 124 129
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Fig.3 SEM images of fatigue fracture surface of A357-T6 alloy specimen
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Fig.4 Scatter diagram for effect of porosity
on fatigue stress
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Fig.6 Interactions of differential pressure casting
process parameters
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