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Fig. 1 Three-dimension diagram of casting and its internal structure
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Table 1 Chemical composition of casting W /%

C Si Mn P S Ni+Cu Mo

0.29~0.36 0.20 ~ 0.50 0.70 ~ 1.10 <0.040 <0.040 =0.30 0.15 ~ 0.35
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Fig. 2 Three dimensional diagram of casting process of wheel axles
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Fig. 3 Grid division of process model
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Fig. 4 Simulation results of mold filling process

(a) #ikp (b) F#mlEl
E5 EilgEEEE
Fig. 5 Simulation results of solidification process
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Fig. 6 Distribution of shrinkage defects in casting Fig. 7 Exposed defects after casting machining



Vol.70 No.2 2021

15 T 7

F, SUAHBETZ: OB LEEMERE0 mmAYIN TR
SRVNEIRTOmm (E8) , BILURIDITY, BERRRE,
FOHEHESTNTIAA; Q7N 1SEF EAREN
—he (E8) , FTLUBINESM, RRERRE,
RBeHEHRE, BNTLUR/NEMESE, BOITIAR
£, BEMIAZL; @No LSFEammERE, 22
ELFREARSE, BOXY; @ORERFINEE
L, EINEEAMNTEI ERREINS, BENTFHHF
PRIRFRERE], DOAKNERIR, BdtfERE RS UIE9RT

No

4 HEFEIGIE

PYIE LR TZ0HR, RS SHBTEER
PERSHARRINGE . B10050#ERIUFTEY
12, NEIFRILIEY, NRFRFTEN, HRRER
BERNEERES, F=fRIFEN.IE; BEREMN
BT, IWRNERFRZ2IFIEERA TR, KEK
PR, NREERIEFFREERE . E11980E R EILEE
BEI2E, BEEFRIARIT5%NXIGSENBEFEL.
HE I, ERESRNE LR, HHEESTIIR
FrgkEl, RILEH B E00 ek RinE 8 L& foit
B, AREOES&EEHRE; ELbEEEREREGE

(a)1=8s

(c)=15s

(b) Bu#fE
El8 FHIT2EMBEItLE
Fig. 8 Comparison of casting process before and after improvement
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Fig. 9 Three dimensional diagram of gating system improvement
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Fig. 10 Simulation results of mold filling process after casting process improvement
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Fig. 11 Simulation results of solidification process after casting process improvement
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Fig. 12 Distribution of shrinkage defects after
casting process improvement
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Fig. 13 dissected casting
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Fig. 14 Non-defective castings after machining
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Optimization of Sand Casting Process for Wheel Axle Steel Castings
Based on ProCAST Simulation

HAN Bao, MA Yan-wei, LI Zhi-jie, GAO Hai-yan, BAO Xi-ging, WU Yu-ping
( The First Branch of Inner Mongolia First Machinery Group Co., Ltd., Baotou 014030, Inner Mongolia, China)

Abstract:

This paper introduces the casting process design and optimization of wheel axle steel castings and the
process simulation results. The results show that there is a large hot spot in the thick part of the upper part of
the casting, and the original pouring system is not conducive to the sequential solidification of the casting,
which result in poor feeding effect, and make the defects of shrinkage and sand inclusion easy to form. By
improving the pouring system and core structure etc, the casting defects are reduced and the qualified rate of
the products is increased.
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