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Numerical Simulation and Process Optimization of Investment Casting

Process for Thin-walled Complex Titanium Alloy Casting
Cheng Yazhen, Li Bobo., Sun Bing, Du Yanle, Sun Hongzhe, Liu Yinqi
(Luoyang Sunrui Titanium Precision Casting Co., Ltd.)

Abstract: The temperature field and stress field of a thin-walled complex titanium alloy casting was simulated by
numerical simulation technology, and the casting process suitable for the casting was determined. The tempera-
ture field distribution simulated by the scheme is relatively uniform, which is conductive to the balanced solidifi-
cation of the casting. Internal quality reaches optimal, and the simulated stress field distribution is relatively uni-
form with the lowest stress difference in the whole casting. According to the simulation results, riser feeding is a-
dopted for the parts with large wall thickness radio. High quality castings which are consistent with the simula-
tion results and meet the technical requirements are effectively produced by optimized casting process.
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Fig.1 Titanium alloy casting
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Fig.2 Process scheme for gating system
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Fig.3 Simulation results of the filling solidification in scheme 1
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Fig.4 Stress simulation results of scheme 1
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Fig.5 Simulation results of the filling solidification in scheme 2
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Fig.6 Simulation results of the filling solidification in scheme 2
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Fig.8 Stress simulation results of scheme 2
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Fig.9 Optimized process scheme

22 MRUBHEIZHER

AR M T 225 L WL 10, v RLE H
AN T JEE R IR AL () A AN e A AR E AL R B
SR ORI E R /NVRSRA R €\ (4 N =l S LB NS/l
3 o AT RS R ORI 4 A R B 2 5 e B A Y
JOT o FE 5 1 TSV T I 2 SR B, e A L2 AR
NS P AR S 9 35 3 T2 R LA B B 42 J5 R A2 1) R 4 A%
B .

XA G 0 5 1 T2 04T N AL B 5 S L A
11, AfLAH L 7EBER 120 s B S 2229 200 MPa
R 50 5 5 T ERE IE) SR 180 s » 85 14 Y L 71 40 A 22 53 46 300

HEPAZE/%
100.00
I 9333
86.67
80.00
7333
66.67
2 60.00

5333
- : 46.67
: 40.00
| 3333

26.67
20.00
1333
6.67
0

(o) #1102
B 10 RACT R sk e 4R

Fig.10  Simulation results of optimized process scheme
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Fig.11 Stress simulation results of optimized casting process
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