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Fig. 1 Schematic diagram of local solidification time calculation
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Fig. 2 Flow chart of calculation
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Table 1 Chemical composition of ZL101A alloy
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Fig. 3 Casting process model of stepped casting
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Fig. 4 Numerical simulation results of temperature field at different times during solidification
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Fig. 5 Local solidification time distribution of casting
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Fig. 6 Secondary dendrite arm spacing distribution at different times during solidification
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Fig. 7 Position of samples in casting
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Fig. 8 Metallographic structure of stepped casting samples
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Table 2 Numerical simulation results of local solidification
time of casting samples
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Table 3 Numerical simulation results and metallographic
observation results of SDAS

RS WIS EE fmm Jey e I )/ WSS BRI /mm BEBAISDAS/ p m SAHULEESDAS/ pm
1 6 81.210 1 6 82.1 785
2 12 173.190 2 12 105.4 97.5
3 18 319.462 3 18 129.0 122.8
4 24 459.389 4 24 1455 138.7
5 30 513.992 5 30 150.9 147.2
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Simulation Calculation of Secondary Dendritic Arm Spacing During
Solidification of Aluminum Alloy Casting

CHE Jia-bao', LIAO Dun-ming', SUN Fei', CHEN Tao”
(1. State Key Laboratory of Materials Processing and Die & Mould Technology, Huazhong University of Science and
Technology, Wuhan 430074, Hubei, China; 2. Wuhan Chenxi Yunfeng Technology Co., Ltd., Wuhan 430074, Hubei, China)

Abstract:

Based on the temperature field of casting numerical simulation and Furer-Wunderlin secondary dendrite arm
spacing calculation method, a model for predicting the secondary dendrite arm spacing during solidification
of aluminum alloy casting was established. The local solidification time of different parts and the secondary
dendrite arm spacing at each moment in the solidification process of ZL.101A stepped casting were calculated,
and the actual secondary dendrite arm spacing of the casting was measured and calculated by observing the
microstructure of experimental aluminum alloy casting. The accuracy of the calculation model is verified by
comparing the calculation results with the test results.
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aluminum alloy; secondary dendritic arm spacing; simulation; solidification
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