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ANALYSIS OF EFFECT OF CRACK ON THE
NATURAL FREQUENCY OF BLADE

Xu Kejun Jiang Longping

(Dept. of Mechanical Engineering, Navy Aviation Technique Academy, Qingdao, 266041)

Abstract; A method for analysis of effect of two traverse cracks on the natural frequency of the
flexural vibrations in a blade is presented. Two types of crack are considered: double-sided crack,
ocurring in the case of cyclic loadings, and single-sided, which in principle occur as a result of impulse
loading. It is assumed that the blade is a nontorsional beam with rectangular cross-section, and the
cracks extend through the width of the beam with constant depth.
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Fig. 1 Blade with different cracks and
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the mathematical of the crack

Fy _
a
Kb o— MHBEE; A—HHOBREBER,; J—HAFREREE:; y— R HRE.
E®y (x, ) =y (2) sin (o), AR EER:, §. dy/da—p'y=0, AP B'=pAd/
EJ,
HW E=z/L, M EXERTE M TR
Y (&)= A;sin(B8)+ A,cos(BE) + Assh(B8) + A,ch(BE)

0

A
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Fig. 2 Effect of the second crack upon the
fundamental frequency of the beam
with two singal-sided cracks
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Fig.3 Effect of the second crack upon the

fundamental frequency of the beam
with two double-sided cracks
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