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Thermal and Thermal Stress Waves in Nonlinear Elastic Solids
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This paper is concerned with the thermal and thermal stress waves in nonlinear elastic solids
subjected to the impulsive heating. The formulation of the problem is based on the generalized
theory of thermoelasticity proposed by Lord and Shulman. A set of generalized equation which
governs the propagation of plane, cylindrical and spherical waves in nonlinear elastic solids is
presented. The solutions are obtained by using the characteristic method. Numerical results for the
propagation of thermal and thermal stress waves in nonlinear elastic plates are presented in the
graphical form.
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Fig.1 Characteristic network for numerical
calculation
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(V)ap = {(V)a+ (V))p}/2
(B)ep = {(Va)o + (V)n}/2
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Solve discrete equationa and calculate (o)p, (d4)p,
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[l @b = (@D |< ef-3{on)n = (@)}
J

{A point D(rp,tp) is determined]

{Determine (o)), (03)p, vy, qps Tp at the point D]

[Go to next point D]

Fig.2 Numerical procedure for deterimining the
grid points
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Fig.3 Stress-strain relation used in the calculation
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Fig.4 Time variations of T* at various stations x* of
the linear elastic plate (£*=0)
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Fig.5 Time variations of o7 at various stations x* of
the linear elastic plate (£*=0)
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Fig.6 Time variations of 65 at various stations x* of
the non-linear elastic plate

% 25 T T i T T T T
=, & $=0.969
207 6=0.0248 §
) x:=8.g
10 1*=1 X*f .0 |
_ \tR;=O.615 Xo1e
5— 0 =13.1 x*=2.0 ]
o 1 ] ] H
0 1 2 3 ¢ 4

Fig.7 Profile of heat generation W* for various values

of position x*
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Fig.8 Time variations of 7* at various stations x* of
the linear elastic plate (£*=0)

T T

linear)

g =0(

* % Ok

X X X X X X
* %
i

*

—
*
E-N
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Fig. 10 Time variations of 6% at various stations x* of
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Fig. 11 Time variations of of at various stations x* of
the non-linear elastic plate
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