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Prediction of Modified Structural Natural Frequencies and Modes
using Iterative Sensitivity Coefficient
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l Abstract Jl

This study predicts the modified structural eigenvector and eigenvalue due to the change in the mass and stiffness of 2-
dimesional continuous system by iterative calculation of the sensitivity coefficient using the original dynamic characteris-
tic. The method is applied to examples of a crank shaft by modifing the mass and stiffness. The predicted dynamic char-
acteristics are in good agreement with these from the structural analysis using the modified mass and stiffness.
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Fig. 3 model of crank shaft
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Fig. 4 Variation of sensitivity coefficient by adding mass in
journal part

4.3 RIS HE AE

Fig. 55 A4RE9 3% 2 ZA4E B 838
& DAL -20%AA 20% 744 5%Aez WAGY
o AR WA G 134 9 43 2/AFF dEFE
g Uet a¥og Aol Z/ES5E aflEsI B
oS ¢ £ stk ole A F71 Bt A Fib)
2FAF o] o UFE vehdch £ Foxol 2
2 A A 9] FY EEAA HAdoln A2 A By
< ARG & XFE L 5 Ut

4.4 VESREQ HE AE
Table 2& #d% 4FE 80%3F7HI712
AEREZ A58 22, A2

14 2 4%
g3,

prie g O
24e

Table 5-1 Comparison between prediction and exact natural frequencies

generalized mass generalized stiffhess natural
mode m, k; frequency (Hz)
bar beam total bar beam total predict exact
Ist 0.3927 0.6072 1.0000 9.129x10° | 6.387x10° | 6.396% 10° 402.5 402.5
2nd 0.3453 0.6547 1.0000 1203x10° | 3415x107 | 342710 931.7 931.6
3rd 03126 0.6874 1.0000 9971x10° | 4.193x10" | 4.193x10 1042.8 1042.9
4th 0.2800 0.7199 1.0000 8201 x 10" | 7983x10" | 8.065x10 1429.3 1429.3
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Fig. 5 Prediction of natural frequencies by diameter modifi-
cation in journal part
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