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Fig. 1 Three dimensional model of high-speed rail pylon
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Table 1 Chemical composition of ZG270-500

C Si Mn S P Cr

0.32~0.38 0.2~0.5 05-0.9 <0035 =<0.035 =<0.35
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Fig. 5 Simulation of air distribution in mold filling process
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Fig. 6 Solidification process sections of pylon initial casting scheme
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Fig. 7 Size and distribution of simulated defects using initial scheme
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Table 2 Influencing factors and levels of orthogonal test

ARV (A) BEEIRAEIC (B) BUSEIREEIC (C) DETEME/ (kg-s™t)

1 1580 700 35
2 1560 600 3
3 1540 500 25

®3 IEXiRWAENR . HILER
Table 3 Volume of shrinkage and porosity in orthogonal test

= ek 5 beik R
AR WG R (sl Yo’
i1 1(1580) 1 (700) 1(3.5) 7.192
K2 1(1580)  2(600) 2(3.0) 7.264
I3 1(1580)  3(500) 3(25) 6.101
k¥4 2(1560)  1(700) 2(3.0) 6.553
K5 2(1560)  2(600) 3(25) 6.988
6  2(1560)  3(500) 1(3.5) 6.923
K7 3(1540)  1(700) 3(25) 6.498
RIS  3(1540)  2(600) 2(3.0) 6.940
369  3(1540)  3(500) 1(3.5) 7.271
WHK, 6.852 6.748 7.129
HIHK, 6.821 7.064 6.919
KK, 6.903 6.765 6.529

&= 0.082 0.316 0.60
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Optimization of Investment Casting Process for High-Speed Rail Pylon

LIU Ji-guang”? WANG Dian—fei"? FANG Xiao—-gang"?, WU Tian-yu"?, ZHANG Ya-mi"?, YANG You-wen"*
(1.College of Materials Science and Engineering, Hefei University of Technology, Hefei 230000, Anhui, China; 2. Engineering
Research Center of Ministry of Education for High Performance Copper Alloy Materials and Forming, Hefei 230000, Anhui,
China)

Abstract:

As a key part of automatic door drive in rail transit, high-speed rail pylon has high requirements for internal
quality and mechanical properties. In view of the defects such as slag and cracks existing in the traditional
welding process of pylon, authors put forward the process method of casting instead of welding. According to
the structural characteristics of the pylon, the investment casting process scheme of the pylon was designed.
The filling and solidification process of the pylon was analyzed by using the finite element simulation
software, and the defect position was predicted. The reliability of the process scheme was verified by actual
production and the defect position in actual production was compared with the simulated results. In order to
further reduce the defects such as shrinkage and porosity, the orthogonal test was used to obtain the optimal
process parameters, and the cone-shaped and spherical risers were designed respectively for feeding, so that
the casting defects were reduced from 7.26 cm® to 0.15 cm®. The results show that high quality pylon castings
can be obtained by using the optimized process. The process design idea can provide a reference for the
production of investment castings with similar structure.

Key words:
high-speed rail pylon; investment casting; numerical simulation; process parameter optimization
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