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Design and experimentation of simulation specimen for
aero engine compressor disk slot used in low cycle fatigue test

YANG Xing-yu', PONG Lrwei', GENG Zhong xing',
LIU Xirrling”,~ZHAO Fur xing'
(1. Beijing Aeronautical Engineering T echitical Research Centeér, Beijing 100076, China;
27 Beijing Institute of Aeronautical-M aterial, Beijing 100095, China )

Abstract: The number of specimen in low cycle fatigue test of aero-engine component is
small, making it'difficult to‘\confirm the reliable life. On the basis of before mentioned circs,
the factors affecting the component low cycle fatigue life were investigated. A new type of
method combining with simulated specimen and tests of a few components was researched to
evaluate the'real-component life and reliability. With this method, simulated specimen of 1"
compressor disk slot of aeroengine was designed and low cycle fatigue life was assessed. The
result shows that, the experimental simulation technology of low cycle fatigue life and relia-
bility provides a new method for evaluation of life and reliability in real aero-engine compo-

nent.
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Fig. 2 Model of 1th compressor disk blade and

the calculation result of radial stress in slot
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) Table 1 Plastic elasticity stress and strain of disk slot
1Cr11INi2W2M oV, ni= o / o / e / e /
11 212r/min, ZOOOC, a/ mm M Pa MPa 1072 1072
0 1177.6 - 559.49 1.0752 0. 18294
1.2.1
0.0250 1179.0 - 521.69 1.0370 0.17722
ni= 11 212 r/ min, 200
0.0550 1187.9 - 465.24 0.98382 0.16871
C. -
2 0.090 0 1196.2 - 402.08 0.92429 0.15867
0.1320 1199.0 - 32283 0.85943 0.14671
R1.3mm
, 0.1830 11959 - 23789 0.790 64 0.13321
, 0.243.0 1184.8 - 147.13 _0.71851 0.11811
5 0.3150 1160.2 - 72.028 0.644 18 0.10105
’ ’ 0.400.0 1112.1 19. 698 ' 0.569 34 0.082 736
3 0.502 0 1049.7 | 61,862 0.496 07 0.064 386
’ ' 0.6240 _958.69 72.990 0.42783 0.047 491
0.769 0 853.26  66.937 0.36663 0.033636
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Table 3 Result of two experimental conditions

N

N5() N Cy

1 9 7404 7152 0.1273 0.0330

2 9 5994 5947 0.058-5 0.015.5
95%
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