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Fig. 1 3D model of body bolster casting
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Fig. 2 Casting process of body bolster casting
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Table 1 Pouring process parameters of casting

THEHRE  FEAEE TR AR A5 PREE SR
/(mm-s") /(mm-s") /kPa /kPa  BsF[El/s F1/kPa JhLEE/C

50 50 25 50 1200 75 710

E3  EMEEHE D M
Fig. 3 Subdivision mesh of body bolster casting
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Fig. 4 Solidification temperature field of body bolster casting
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Fig. 5 Solidification phase ratio of body bolster casting
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Fig. 6 Solidification porosity of body bolster casting
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Fig. 7 Distribution diagram of oxide inclusions after solidification
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Fig. 8 Tracer particle during the pouring process
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Table 2 Chemical composition of body bolsters casting wy/%
Gh Si Mg Fe Ti Cu Mn Zn Sn Pb
ZL101A 6.84 0.33 <0.05 0.14 <0.05 <0.10 <0.10 <0.05 <0.03
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Fig. 9 Primary mold structure of body bolster casting
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Fig. 10 Microstructure of ZL101A alloy
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Fig. 11 Microstructures of as-cast ZL101A alloy after impulse high temperature treatment
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Fig. 12 Eutectic microstructure of as-cast ZL101A alloy
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Fig. 13 A qualified body bolster casting

R4 HHUIEUERE

Table 4 Mechanical properties of casting itself

S R,./MPa Ry2/MPa A/ %
1 308 245 5.7
2 312 243 10.9
3 300 251 7.6
4 298 246 73
5 296 244 8.6
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Casting Process of ZLL101 A Body Bolster Castings

JIN Tai-mu',GAO YAN-Ii*®, HUANG Li**, DU Xu-chu®*?, DING Xiao-ming**, ZHAN Xu-he"*
(1. National Innovation Center of High Speed Train, Qingdao 266109, Shandong, China; Beijing Institute of Aeronautical
Materials, Beijing 100095, China; 3. Beijing Engineering Research Center for Advanced Aluminum Alloys, Beijing 100095,
China; 4.National Innovation ( Qingdao ) High Speed Train Material Research Institute Co., Ltd., Shandong, China)

Abstract:

ZL101A alloy body bolster casting is a critical component of the running system of high-speed magnetic
levitation. Based on the structure feature of the body bolster casting and the characteristics of ZL101A
alloy, the key points of the casting process were analyzed. The study was carried out from five aspects of
composition optimization, alloy refinement, melt treatment, casting process design, ProCAST numerical
simulation. The results show that the performance of ZL101A alloy is significantly improved by using high
purity raw materials, optimizing alloy composition, modifying and treating the alloy melt, and the castings
with excellent internal quality can be obtained by using low pressure casting method, bottom gating system
and setting chill on the thick, large area.
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ZL101A; body bolster casting; numerical simulation; low pressure casting
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