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Integrative design method of blisk considering structure
strength and resonant vibration avoidance

YU Xue-ran, LU Shan

(School of-Power and-Energy,
Northwestern Polytechnieal Univetsity, Xi'an 710072, China)

Abstract; \The parametric model of blisk was established based on the software of AN-
SYS. The blisk, model with minimum mass and sufficient structure strength, along with
stress criterion of the/strength design for disk, was accomplished through optimization mod-
ule of ANSYS. The vibration characteristics of blisk was analyzed, and the influence of the
adjustment of disk parameters and blade profile parameters on the nature frequency of blisk
were studied. On this basis, the structure design method of blisk considering avoidance of
low order excitation was studied through the adjustment of different structural parameters,
such as rim thickness, blade lean and blade profile thickness. According to the research sta-
tistics, the adjustment of disk parameters can increase the margin between the frequencies of
low order coupled vibration and 4E excitation by 2. 2% at the maximum rotation speed for
the drum-constrained blisk, and the margin increase can be 8% by adjustment of blade pro-
file parameters. The integration design method of blisk considering structure strength and
resonant vibration avoidance is feasible, as the margin between the frequencies of 4E excita-
tion and 1st vibration of the final blisk with the minimum mass is up to 10. 8% with insula-

tion from 5E excitation at the loss of 4. 77% mass increase.
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Table 1 Main design parameters of compressor
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Table 2 1st coupled vibration frequencies of blisk

WFAE 10 % B L 20 %0 BT ik 50 %0 BT il 90X BT 1006 BT 110 %0 & 448
b4 Wi/ He Wi /Hz A2 /Hz Wi/ He Wi/ He B/ He
0 367 374 421 524 555 586
1 732 743 814 965 994 1011
2 881 888 933 1044 1079 1116
10 914 921 967 1078 1113 1151
21 931 938 983 1094 1129 1166
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vibration of blisk
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Fig.3 Curves of 1st coupled resonant vibration

of blisk with thickened rim
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Table 3 Optimization result of blade profile
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Fig. 4 Curves of 1st coupled resonant vibration of

blisk with thickened blade profile
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