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Fig. 1 The cross-section of the cylinder
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Table 1 Change of temperature with laser power density and time

_ _ AT/C _ _ AT/C
t r = = t r — p—
=33 =330 I=33 I=330
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Table 2 Effect of heat-exchange coefficient on surface temperature
_ T/°C
. t=1 ms t=10 ms (=100 ms  ¢=1000ms =2000 ms ¢=3000 ms
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Analytical solutions of 3D transient temperature field

in a multilayer cylinder irradiated by high power laser beam

YIN Yi-hui™'y WANG Wei-ping?, CHEN Yu-ze!
(1. Institute of Structural Mechanics, China Academy of Engineering Physics ,
Mianyang 621900, Sichuan, China;
2. Institute of Fluid Physics, China Academy of Engineering Physics .,
Mianyang 621900, Sichuan, China)

Abstract: A theoretical model of 3D transient heat conduction in a multilayer cylinder irradiated by
high power laser was developed in which the action of air flow around the exterior surface and the
compatibilities of both temperature and heat transfer at the interfaces were taken into consideration.
By using eigenvalue method and Bessel functions, the closed solutions of 3D transient temperature
field in each layer of the cylinder were deduced. As a simple example, the axisymmetric transient
temperature field was analytically computed and the effect rules of some parameters such as surface
heat-exchange coefficient on the temperature field were obtained. The theoretical solutions of transi-
ent temperature field can be further used to analyze 3D thermo-mechanical effects of multilayer cylin-
ders and can also be used as basis of modification of numerical models in related numerical simula-
tions.

Key words: mechanics of explosion; analytical solution; laser irradiation; multilayer cylinder; transi-

ent temperature
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