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Study on Fatigue Strength Reserve of High Cycle Vibration of
a Compressor Rotor Blade

LIN Feng'** ,ZHANG Liang'?,ZHU Xiao-ming'** ,XIAO Shu-ning'
(1. No.703 Research Institute of CSSC,Harbin, China,Post Code;150036; 2. National Engineering Lahoratory for Marine
and Ocean Engineering Power System—Marine Engineering Gas Turbine Laboratory , Harbin , China, Post Code ;150078 )

Abstract: In order to complete the high cycle fatigue reserve analysis of a new design rotor blade of a gas
turbine compressor,using the laser non-contact vibration stress measurement method based on blade tip
timing method combined with theoretical calculation and high cycle fatigue limit test of rotor blade to ob-
tain the high cycle vibration fatigue reserve of each blade . A comprehensive evaluation of vibration fatigue
performance of the newly designed rotor blade of a compressor has been completed innovatively. The re-
sults show that the theoretical calculation of first-order bending resonance speed of the blade is
4 393 1/min, the measured resonance speed range of blades in the whole operating condition of the unit is
4 276 r/min to 4 435 r/min,and the vibration stress value of blades is 54 MPa to 123 MPa. The median
fatigue limit value of the blade is 730 MPa with 95% confidence and 5% error limit, and the high cycle
fatigue limit of blade is approximately 660 MPa when the high survival rate is 99.99% . The vibration fa-

tigue of this stage blade is obtained by combining the static strength analysis result, the tensile strength
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value of blade material ,the vibration stress value and the fatigue limit value at high survival rate 99.99%

of the blade. The minimum reserve of high cycle vibration fatigue strength is 4. 61, and the resonance

speed is taken as the transition condition of the whole operation,which meets the design requirements.

Key words: gas turbine,compressor,rotor blade ,non-contact measurement, high cycle vibration fatigue ,

laser probe
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measurement system
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Tab. 3 Measured resonance parameters of each blade
FS R - minT' HREIR/H  RENN D/ MPa
1 4 365 727 117
2 4 388 731 76
3 4372 729 107
4 4 368 728 94
5 4 366 728 115
6 4 360 72T 119
7 4322 720 93
8 4376 729 112
9 4319 720 76
10 4342 724 82
11 4 310 718 98
12 4344 724 56
13 4 325 721 93
14 4 369 728 80
15 4303 i g 108
16 4370 728 68
17 4 305 718 87
18 4412 735 114
19 4 304 77 58
20 4374 729 60
21 4332 722 114
22 4 365 728 107
23 4 328 721 105
24 4 359 726 117
25 4 399 733 97
26 4 336 Y23 107
27 4 388 731 112
28 4 338 723 102
29 4339 723 63
30 4373 729 59
31 4339 723 99
32 4379 730 100
33 4336 723 94
34 4349 725 123
35 4 286 714 62
36 4349 725 84
37 4276 713 59
38 4 362 721 106
39 4331 722 98
40 4 305 717 54
41 4378 730 103
42 4435 739 92
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