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The Vibration of Turbine Blade

By Yoichi Kobori, Katsuaki Okuyama and Ichiro Yokota

Hitachi Laboratory, Hitachi Works, Hitachi, Ltd.

Abstract

The 7th-stage blade of 12,500 kW steam turbine was investigated from
both experiment and calculation about its natural frequency and the distribu-
tion of amplitude at resonance frequency. Through this investigation the
following were known :

(1) The natural frequency of turbine blade which has been calculated

until now, corresponds exactly the experimental value.

(2) On the amplitude distribution of blade in resonant-vibration, both
calculation and obserbation were executed, and then the node and
maximum bending point, which are very important from the point
of view of the blade strength calculation, were determined.

(3) At the present, the kinding wire is located at the point of maximum
ampiitude and at the same time the maximum bending point of the
second order resonant-vibrotion.

(4) It is very suitable for the analysis of the natural vibration of turkine
blade to apply a method of approximatory calculation in which the
blade may be cuppo sed as a conical stick.
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=4t A : _ A : Natural Oscillation by Strike.
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I magnet.
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Table 1 Natural Frequency (c/sec).
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Table 2 Amplitude Distribution.
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tion Proi)]ems in Engineering by S.
Timoshenko, tr. 1. Tanishita, p. 323).
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Table'4 Natural Frequency Obtained from

Equation of Vibration.
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Fig. 4, b. Geometrical Moments of Inertia
of Blade and Conical Stick.
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Table 5 Normal Function for 2ndary Vibration (Amplitude Distribution)
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Fig. 6 Distribution of Amplitude.

X 1100 mm
X A

/

=)
3|
3
M

R

R

(

ﬁkﬁg S Dy Qo ROy

‘FR"_.-

R i

1

™ 1

e

oSSz IR L Ty % — € v B EEEER  m 2L
ST 5o FIBIRTINC & 2 e KIE 0 B sl 2 3L <

F o> VLY SV IRt

4 6 3 2 KIETNIC 3610 D BB BCUN IO i B
(4% 100 £ +2)
Table 6 Nodal Point and Maximum Bending

Point in 2ndary Vibration {(assuming
Length of Blade 100).
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