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Fig. 1 Schematic diagram of brake disc casting process
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Fig. 2 Assembled mesh model
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Fig. 3 Thermal parameters for simulation calculations
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Table 1 Physical properties of sand

WE K G (Wemt - KD (K- kgt e KT
298 0.733 0.676
473 0.64 0.91
673 0.586 0.997
873 0.59 1.104
1073 0.64 1.112
1276 0.703 1.23
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Fig. 4 Sketch map of alternative nodes used
to measure temperatures
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Fig. 5 Practical cooling curves
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Fig. 6 Simulated cooling curves
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Fig. 7 Temperature distribution cloud of vertical section inside casting
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Fig. 8 Temperature distribution cloud of horizontal section inside casting
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Fig. 9 Solidification time distribution cloud inside casting
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Fig. 10 Schematic diagram of internal feeding sequence of casting
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Fig. 11 Temperature change curves of different positions on the first & second feeding channels
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Forming Simulation and Defection Forecast of Aluminum Alloy Brake

Disc for Urban Express Rail Vehicles

WANG Chao-tao', YANG Zhi-yong?, ZHANG Xiong-fei', ZHAO Hai-qin', HAN Jian-min®
(1. CRRC Qingdao Sifang Corporation Limited, Qingdao 266111, Shandong, China; 2. School of Mechanical, electronic and
control engineering, Beijing Jiaotong University, Beijing 100044, China )

Abstract:

An important way to alleviate the urban traffic congestion is to develop urban rapid rail. When the train’ speed
is increased to 120 km/h or more, the traditional tread braking already cannot satisfy the requirement of train
braking. Aimed at aluminum alloy brake disc used in 140~160km/h urban express rail vehicles, ProCAST,
a kind of solidification simulation software, was used to simulate the vacuum adjustable pressure casting of
the brake disc. Based on the simulation results of flow field, shrinkage porosity, solidification time and solid
fraction, casting system and pouring process parameters were determined, by which some SiC,/A356 brake

discs with an internal good quality were fabricated.

Key words:

SiC,/A356 brake disc; vacuum adjustable pressure casting; forming process; X-ray inspection; numerical

simulation
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