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Fig. 1 Creep test
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Fig. 2 Creep curves for experiment and simulation

2.2 EBERINNE. HELARARIEE

EI3EFM R BE RIS . LR YRR
=E. B3 (a) NEBEAEPNIETIEE, MgHE
WBEN2 mm, AN, xﬂ%@ﬁz%ﬂﬁugg%ﬁﬂﬂdﬂ
BIEBEN S N EARBFEHATE TSI iEdH
THER, HRe5YREENERAR.

E3 (b) NEEEEMENMHEFMNYORTE
B, EHEMEFEmSSmiEm, HEESMFRERE
B, 5XHE290°%(A . ARRETH R MHRIENFE
M ( IZEJZB) NEEANR, HEWAEEQ TFNED
(A) . E3 (c) NEEEESENEETNYERTR
=5, uﬂﬁﬁulﬁﬁlm, HREEAES, HAKE
Hﬁ’—ﬁ%ﬂﬁmiu . HEMNARZES EEMERN
HE, mETLNGEFE180° |, (EMREE L. EELUIIE
i, FREESRIREN12h, 24h, 36h, 48h. 60 h
172 h,

B, ANEEIIEEESENENSEREIR
Z, MAERENTFEENETANTBEEEERK
§’ﬂr] Hlt, WARMERSE NMEENIEZ SN
BN, FRESEhEENL2 h,

2.3 BHERRDT
E4 (A~F) DRI 0EREEMERNEH12 h,

a
i:*fi_.'-' o 3"&
E—E_E ! | =
o000 100.00 20000 (mm) \ih“
(a) Mt (b)) W CE I 2 2 g (¢) B BRI 2 g 2 o

E3 EFMAEEEi=

LR

Fig. 3 Three-dimensional structure of the wax pattern model of turbine blade

24 h. 36 h. 48 h. 60 hf072 hATHIIE T LT EEHEL
E. NEFaLEYL, FEEaErANXKIGEWERH
HENESBFEX, FEXRIABENERKKES R
5B, BESKATERNIEIN, BEOEESIXRNEA,
F|72 hiY, BEAVIET T E90.121 58 mm, HELF
12 hAd#90.073 793 mm, &K T65%.

BESAEERENER, BT EEAIRE
. IETHAFTZE (AL) SEEVBKE (L) Bt
(=1 ( ALlLy) « STEESHTNHEEZENL, Bﬁ%ﬁj@ﬂ’}
1800, IFTWAERMIGEK ., HEFMATE72 had, &
E&K90.001 88, £/)\F0.007, i%aﬂ%ﬂ%&ﬂﬁqna’g
IRTRUN, BHIIER AR IS E R IRSCRRET o



LY = ‘ﬂ:
20254 HBHH/ET4E ILICHAST Founore

(a)12h (c)36h

(d) 48h (e)60h (f)72h

E4 EREENENNBTIEESERE
Fig. 4 Contour plots of creep deformation for vertically placed wax patterns.
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Fig. 6 Contour plots of creep deformation for vertically suspended wax patterns.
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Fig. 8 Creep behavior of wax pattern at different angles
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Research on Creep Behavior of Heavy-Duty Gas Turbine Blade Wax
Pattern Based on Ansys Software

ZHANG Jun-wen', ZHAO Dai-ying’, LI Ding-jun?, ZHANG Qiong-yuan®, ZHANG Jie"
(1. College of Polymer Science and Engineering, Sichuan University, Chengdu 610065, Sichuan, China; 2. State Key Laboratory of Clean
and Efficient Turbomachinery Power Equipment, Dongfang Electric Dongfang Turbine Co. , Ltd. , Deyang 618000, Sichuan, China)

Abstract:

During the storage process, wax patterns will creep due to the effect of gravity, leading to dimensional
inaccuracy in both wax patterns and subsequent turbine blades. Therefore, investigating the creep behavior
of wax patterns during storage process and reducing their creep deformation are of critical importance for
controlling the dimensional accuracy of turbine blades. In this paper, creep tests were first performed on wax-
filled specimens using a DMA and Time Hardening creep equation was derived. Subsequently, finite element
analysis software Ansys was employed to simulate the experimental process. The simulation results were
compared with experimental data to validate the accuracy of the creep constitutive equations. Finally, the
creep process of the wax patterns under different storage methods was simulated, and the creep change with
time of wax patterns under different storage methods were obtained. The results show that the creep of the
wax patterns stored in vertical hanging method is slightly less than that in vertical placement method. When
storing the wax patterns in vertical placement method, in order to ensure the dimensional accuracy of the wax
pattern, the axis of it should be kept parallel to the vertical direction as much as possible.
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