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Abstract; In order to study the analysis method and improve the prediction accuracy of compressor wheel
disk burst speed, the burst speed of a certain type of high-power gas turbine compressor wheel disk was
analyzed based on the average stress method and the strain-based fracture criteria, and the wheel disk
strain, residual deformation and initial burst site were verified by carrying out wheel disk overspeed and
burst test subsequently. The study result shows that the analysis result of wheel disk burst speed agrees
well with the experimental verification result, and the main burst mode of compressor wheel disk of the
gas turbine is meridian burst; compared with the average stress method, the strain-based fracture criteria
has relatively higher prediction accuracy and can accurately predict the initial burst site.
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Fig. 1 Geometry model of test piece
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Fig.2 Cloud map of radial stress distribution
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Fig. 3 Cloud map of circumferential stress distribution
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Tab. 1 Analysis results of burst speed based

on average stress method

WA o -3 F1/MPa SURIIESR S

IBE A o  24 I 296 1.77n,
il 312 1.73n,
| 286 1.80n,

T TR - 360 1.53n,




44 - W hE

s o TR

2024 4F:

HRHEFE 1 AT, B0 81 TH B 240 A IR, TRt
KRB R R B 5455 3 R 1. 530,
2.3 WRMEEDHER

Sk Y 3 A AR IR A 325 v B 43 B A A T SR A ok
KRG WA FRITH 4 ANSYS 5y 398
PE= e AR, TS AL SR A PR X R B B
(360°/M 40 J5 e b AT T H L, o M A 037 B 2R AT )
O, BT AL A Solid186 FI Solid187, 484
A BRICH N 4 s .

4 HEFRTKRE

Fig. 4 Finite element model of wheel disk
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Tab. 5 Changing curve of relative strain vs.

relative rotational speed
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Fig. 6 Installation site of test components
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Tab. 2 Residual deformation after overspeed test
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Fig. 7 Layout of strain measuring points
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Tab.3 Comparison of calculated and measured strain results
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Fig. 8 Changing curve of relative rotational speed and

vibration displacement vs. time
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Tab.4 Comparison of predicted and tested

burst speed results
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Fig. 9 Records of high-speed camera
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Fig. 10 Appearance of wheel disk after burst test
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