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Abstract: Taking the bogie center pin of the standard EMU(Electric Multiple Unit) CR400BF as the research object,
and aiming at the problems of low material utilization rate, long processing cycle and high production cost existing in
the traditional forging process, the precoated sand shell mold casting process was adopted to replace the original resin-
bonded sand casting process on the basis of analyzing its structural characteristics and casting difficulties, and the
optimized casting process was verified through numerical simulation with SOLID CAST software. The trial production
results show that, after the new process is applied, the problems of shrinkage porosity defects in thick and large sections
of the castings have been successfully solved, the qualified rate of castings is increased from 65% to 76%, the surface
quality of castings is significantly improved. The first-grade area of quality grade meets the Grade I requirements in
ASTM E186-2020 and ASTM E446-2020 standards, and other areas meet the Grade II requirements in ASTM E186 and
ASTM E446 standards. Finally, the produced products satisfy the technical requirements of customer. Compared with the
original casting process, this process effectively reduces the comprehensive cost of casting and machining, and greatly
improves the production efficiency.
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Fig. 1 Three-dimensional structure of center pin
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Tab. 1 Chemical composition requirements wg/%
J-s C Si Mn P Cr Mo S
GS-25CrMo4V 0.22~0.29 <0.60 0.50~0.80 <0.02 0.80~1.20 0.20~0.30 <0.015

R2 NFMREER

Tab. 2 Mechanical performance requirements

i R/MPa R,/MPa

Al% KV, (Zili) /) KV, (40 °C) /)

GS-25CrMo4V 600~750 =450

=14 =40 =27
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Fig. 3 Schematic diagram of resin-bonded sand casting process and schematic diagram of pore sand sticking area
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Fig. 4 Schematic diagram of precoated sand casting process
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Fig. 6 Numerical simulation results of resin-bonded sand casting process
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Fig. 7 Numerical simulation results of precoated sand casting process
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