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Effect of temperature variation on transverse vibration of the clamped pipe
conveying fluid made of functionally graded materials
GUO Jing, WANG Zhongmin
(School of Civil Engineering and Architecture, Xi’an University of Technology, Xi’an 710048, China)

Abstract: Based on the Hamilton principle, dimensionless quantities are introduced into the effect
of temperature variation on transverse vibration of the clamped pipe conveying fluid made of func-
tionally graded materials(FGM). The differential equations to the motion of FGM conveying pipe
affected by temperature changes are obtained. Then, the symplectic method is employed to solve
the thermal transverse vibration problem of FGM pipe conveying fluid with both ends clamped.
The numerical results show that the imaginary part of the complex frequency of the vibration of
pipe conveying fluid decreases with the increase of the flow velocity and the dimensionless tem-
perature axial force of the pipe. The deflection response amplitude and the response period in-
crease with the increase of dimensionless temperature axial force.
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