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Study on the Stress Distribution of a Rotating Cantilever Beam
in Transient Vibration
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ABSTRACT

The stress distribution of a rotating cantilever beam in transient vibration is investigated in this paper.
The equations of motion of the rotating beam are derived and numerical results are obtained. The tensile
and bending stresses which occur when the beam rotates with the tuned angular speed or passes through
the tuned angular speed are obtained. Since those stresses are usually significant during the rotational
motion, it is important to estimate them accurately in the design of the rotating structure.
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Fig. 2 Tensile stress of the rotating beam at the
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Table 1 Data for the numerical example

Notation Numerical data
o 15.84¢(kg/m)
b 0.2(m)
h 0.01{m)
¥ 0.5(m)
A 0.002(m")
L 1{m)
E 193%10°(N/m®)
I 1.7%10™"(m")
P 0.25(N)
ts £0(sec)
Fy 16.55(Hz)
o, 7.6+10°(N/m”)
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Fig. 3 Bending stress of the rotating beam at the
tuned angular speed
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Fig. 6 Tensile stress of the rotating beam around
the tuned angular speed
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Fig. 9 Bending stress of the rotating beam passing
the tuned angular speed
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