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GENERALIZED THERMOELASTIC COUPLED PROBLEM OF A ROD
FIXED AT BOTH ENDS AND SUBJECTED TO
A MOVING HEAT SOURCE

“HE Tian-hu , CAO Li, ZHOU You-he

(Department of Mechanics, Lanzhou University, Lanzhou, Gansu 730000, China)

Abstract: Based on the Lord and Shulman generalized thermo-elastic theory with one relaxation time, the
dynamic thermal and elastic responses of an isotropic rod fixed at both ends and subjected to a moving heat
source are investigated. The generalized thermoelastic coupled governing equations for the rod are formulated. By
means of Laplace transformation and numerical Laplace inversion, the governing equations are solved. The
numerical calculation for the stress, displacement and temperature within the rod is carried out and displayed
graphically. The effect of moving heat source speed on the temperature, stress and temperature is studied. It is
found from the distributions that the temperature, thermally induced displacement and stress of the rod are found
to decrease at large source speed.
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Fig.1 Non-dimensional temperature distributions at p=2
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Fig.2 Non-dimensional temperature distributions at t =1
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Fig.3 Non-dimensional displacement distributions at v =2
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Fig.4 Non-dimensional displacement distributions at t=1

0.00

-0.05
-0.10 4
-0.154

-0.204

TN ) o

w1

0.254

-0.30 4

) —

|
=
)

... p=

-0.35

]

0 1 2 3 4 5 6 7 8 9
TR ¥

5 TCHYIN ) o FERIFEIE v =2 IF AL R

Fig.5 Non-dimensional stress distributions at v =2
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Fig.6  Non-dimensional stress distributions at t =1
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