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Table 1 Comparison of 1% natural frequencies by I-DEAS,
the proposed method and Timoshenko theory
(R 1 = 2 5 , L= 3 OOmm) AR FRPE TN I NERIE A 3 A e i ]

Natual frequencies (Hz) Error(%) v
r= 1 P T 1-PY1 [T} 1st Mode

(RI-R2)/R1  1-DEAS Proposed  Timoshenko x100 x100

0.1 2239.8 2237} 22545 0.12 0.66 2nd Mode
0.2 2042.1 2039.4 2074.9 0.14 1.61 :

0.3 1794.7 1792.2 18437 0.14 2.73 3rd Mode
0.4 15115 1509.3 1567.2 0.15 3.68 Fig. 1  First three bending mode shapes of

2-stepped shaft
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