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Abstract
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the decrease of the laser beam quality, and seriousl

Environmental and Biological Science and Technology, Dalian University of Technology,
Dalian, Liaoning 116024, China;
, Chinese Academy of Sciences, Dalian

] Liaoning 116023, China
Heat effect of laser medium can cause the aberration of the laser in the process of operation
seri affecting the development and application of the solid-laser
three-dimensional physical model of a double-side fluid cooling system with microchannel structure is established in
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fields of the crystal slice

deformation under different flow conditions
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the present work. Flow, temperature and Nd: YAG crystal slices s stress fields of the cooling system are simulated
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and effects of Reynolds number and heat flux inside crystal slice on thermal deformation of the slice are investigated
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resulting in
with fluid-solid coupling method. Results show that the flow field significantly influences temperature and stress
number, and its maximum value is located at the edge of the slice.
The heat flux is found to onl
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The maximum Von Mises equivalent stress decreases with the increase of the Reynolds
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Fig. 1 Three-dimensional physical model of cooling system in solid-laser
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Table 1 Physical property parameters of Nd: YAG crystal

Density / Specific heat / Heat conductivity / Thermal expansion Young's ) ]
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Fig. 2 Distributions of temperature field in Nd: YAG crystal slice. (a) Whole view; (b) symmetrical

surface and central section
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Fig. 3 Von Mises equivalent stress distribution in Nd: YAG crystal slice
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Fig. 4 Thermal deformation distributions of Nd: YAG crystal slice. (a) Global deformation; (b) global deformation on
the symmetrical surfaces; (c) directional deformation (y axis); (d) directional deformation

(y axis) on the symmetrical surfaces
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Fig. 5 Effect of Reynolds number on maximum Von Mises equivalent stress of Nd: YAG crystal slice
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Fig. 6 Internal temperature distributions of Nd: YAG crystal slice on symmetrical surfaces
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Fig. 7 Thermal deformation distributions of Nd: YAG crystal slice on symmetrical surfaces
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