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Simulation and Experiment of Directional Solidification
Process of Z1.114A Alloy

XU Yajun, HE Tao, HUO Yuanming, LAI Leijie, YI Xiaojie

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science ,Shanghai 201620, China)

Abstract;In order to improve the material properties of ZL114A alloy castings, ProCAST was used to simulate the

directional solidification process of ZL114A alloy. The influence of pulling rate on the temperature field, mushy zone,

and dendrite growth rate during solidification of alloy castings was studied. The ZL114A alloy bar was prepared by liquid

metal cooling (LMC) directional solidification method. The experimental results were analyzed, and the accuracy of the

model was verified. The results show that at the pulling rate of 150 um/s, the LMC method can achieve a higher peak

temperature gradient and can obtain a more ideal mushy zone, which can guarantee the stability of the dendrite growth

rate. The ZL114 A alloy test rod prepared under this process condition has a higher degree of fine-grained microstructure

and less micro-defects, it has better material properties.
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Figure 1  Schematic diagram of LMC

directional solidification
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Figure 2 Mesh model of LMC directional

solidification furnace

&1 ZLI4A &2 05 B (& o)

Table 1  Chemical composition of ZL114A alloy %
Mg Si Cu Ti Be Zn Al
0.70 6.25 0.15 0.18 0.07 0.08 S
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Table 2 Thermophysical parameters of ZL114A alloy
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20 154.2 2675.0 2.1
300 170.9 2621.0 260.0
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500 174.5 2576.0 477.4
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Figure 3 LMC temperature field at different pulling rates
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Figure 4 Temperature drop curve at different

pulling rates of ZLL114A alloy
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Figure 5 LMC mushy zone at beginning of

solidification at different pulling rates
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Figure 6  Variation of dendrite growth rate at

different pulling rates
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Figure 7 Microstructure of ZL114A alloy directional solidification at different pulling rates
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