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Integrative design method of blisk considering structure strength

and resonant vibration avoidance
PR E . 2012-10-15

DOT:

hOCORHE . AR RGIRS)  drgi i AR R (R

Y A cblisk coupled vibration structure design with resonant vibration avoidance structure strength design low order resonance

vibration

4T H

fE# Hfr

AR PEAb Tk R2% Zh 5 ERIEAEBE, PE% 710072
Bt il PUdb TNV RAE A )y SREYRS B, Vi%E 710072

2 R IR H 173

AN EIRE: 233

Hh S

HTHRAFANSYS, HENT. T HEARN SRS B, 5 S 48 B S BETT I BRAE, A5 BANSYSOL AR, HA5 T3 AL otk L R () de A p i SR, )04 T 4 A
WAL R BN, SIS T FE AN 202 A 0] A A 58 A 003 R S AR DR B, T T 0 AR b B R I TR R S s A A A B DT
(U1 € B AN & WA R s/ %ﬁ%ﬁ?jﬁ%%mﬁwﬁﬁy‘%ﬁﬁﬁT&H%WHﬁﬁm%A%mﬁi%%ﬁ%ﬁﬁﬁ%i%ﬁ%mﬁﬁZ%
0 2 R AT LA FEE FO S ] 35 8%. di 2R ATH ) 4 AR SRR L R BIEJTOELL I Blie, I 5 ABWARIIATE S KB H A A 10, 8% R HER_F 32 31 g et
A, DRLRESRUTUHE B 4. T7%, WA (A 5 A 9l S R — A RO 7 AL AT AT .

LA B

The parametric model of blisk was established based on the software of ANSYS. The blisk model with minimum mass and sufficient
structure strength, along with stress criterion of the strength design for disk,was accomplished through optimization module 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 statistics, 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 profile parameters.The integration design method of blisk considering structure strength and resonant
vibration avoidance is feasible, as the margin between the frequencies of 4E excitation and 1st vibration of the final blisk with the
minimum mass is up to 10.8% with insulation from 5E excitation at the loss of 4.77% mass increase
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