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Table 1 Chemical composition of the
convex ring casting Wg /%

C Si Mn S P Cr

0.45~0.55 0.40~0.60 0.70~1.00 =<0.020 =<0.030 0.80~1.20
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Fig. 1 The structure drawing of the convex ring
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Fig. 2 3D diagram of the convex ring
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Fig. 3 Schematic diagrams of two gating projects
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Table 2 Thermophysical parameters of the materials of the casting and foam
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Table 3 The initial physical parameters
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Fig. 4 Simulation results of the filling process of the first project
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Fig. 5 Simulation results of the solidification process of the first project
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Fig. 6 Numerical simulation results of the filling process of the second project

dbobad

(c) +=289.58 s

(a)=86.19s (b)1=18551s

WA IE (b
1635
1606
1578
1549 o

1521
1493
1464

1436
1408
o .56 8-
» -0

(d)=389.33s  (e)=1408.85s

E7 BZRmgEITEHERIER
Fig. 7 Numerical simulation results of the solidification process of the optimized project
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Design of Lost Foam Casting Process for Cast Steel Convex Ring Based
on Numerical Simulation

LI Xin—ran', SU Yan-ging', WANG Liang', LI Ping?, ZHAO Jun-yan®

(1. School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, Heilongjiang, China; 2. School
of Materials Science and Engineering, Henan Polytechnic University, Jiaozuo 454003, Henan, China; 3. Jiaozuo Shenhua
Heavy Machinery Manufacturing Co., Ltd., Jiaozuo 454000, Henan, China)

Abstract:

At the initial stage of cast steel convex ring’s development, according to its structural characteristics, the lost
foam casting process analysis was carried out, and two process schemes were designed. InteCAST software
was applied to simulate filling and solidification processes of two projects, respectively. The better design
project was selected out. The results showed that for the process scheme of convex ring with large section
upward, the filling process was smooth, the feeding effect was better, and there were no obvious shrinkage
defects on the important surface. Moreover, the foam pattern was easy to be bonded and assembled. Through
the actual production verification, the casting quality met the user's requirements.
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cast steel convex ring; lost foam casting; numerical simulation; process design
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