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Fig. 1 Three—dimensional structure of the turbine blade
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Fig. 2 Three—dimensional structure of the ceramic core

1.2 MHREERTIZRE

[k D EBlayson A A4 FHIAT-FREOTIH A&
BiRIE R, ZEREBEENRA SRR FE=R
Mit=, BRIYBEUMNE. HAREWERERE0H

ISR RS, Bl EFBPVTERE . M4sE, 12
SEERERME ., B3 NERAR T R4,
479 M A ERHAR BT [E4514EREPVT ( Pressure-Volume-

Temperature ) A%k, ESAERIEREL . (KIS
EIESF, EMoldFlowIHZRE T 224, THEI&
FOEENRZEIZE N300 cm¥ls, RATHENRENR
7 MPa, SAHIEI950 t. BEMEHT0755BEE,
BERIRE 23 C,

2 (REDESHEREU
21 iBISTH R ST

Wi HEEERANMESN, RBHNSES
19, FENTRER RSN EERENR TRBEY,

140
120 \ ——63.05C
= 66.03 1T
~100 \ —69.02%
_I(t.
= RO E \
= '-..
SE 40 F N,
20 i Y
e
i "‘H‘..::“'-“.i
1 10 100 1000 10000 100000
0 E) s

K3 bR TERE I 2

Fig. 3 Rheological performance curves of the wax
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Fig. 5 Thermal performance curves of the wax
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Fig. 8 Weld lines of wax pattern of turbine blade
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Fig. 12 Optimal parameters of warpage and deformation of the wax pattern of the blade
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Fig. 13 Real wax pattern of turbine blade
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Fig. 14 Comparison and annotation results of wax pattern of turbine blade
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Injection Molding and Dimensional Accuracy Control of Large Size Gas
Turbine Blade Wax Pattern
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(1. School of Materials Science and Engineering, Shanghai University of Engineering Science, Shanghai 201620, China;
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Key Laboratory of Advanced Special Steel, Shanghai University, Shanghai 200444, China; 4. State Key Laboratory of Clean
and Efficient Turbomachinery Power Equipment, Dongfang Electric Dongfang Turbine Co., Ltd., Deyang 618000, Sichuan,
China)

Abstract:

A numerical simulation method was used to analyze the filling process, volume shrinkage, warpage
deformation and weld lines of the single crystal turbine blade wax pattern. A response surface methodology
of the wax injection process parameters and warpage deformation was developed and a multi-island genetic
algorithm was used to obtain the global optimum process parameters. The process parameters that had the
greatest influence on deformation were holding pressure, followed by injection temperature and holding time.
The optimum wax injection parameters for the blade wax pattern were holding pressure 13.66 bar, injection
temperature 69.96 °C and holding time 155.73 s. The dimensional accuracy of the wax pattern was verified to
achieve CT4 level.
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investment casting; turbine blade; wax pattern; numerical simulation; dimensional accuracy
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