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Analysis and optimization of thermal stress field in a high power laser dab

WANG Jurrrong , MIN Jing-chun, SONG Yao-zu
( Education Ministry Key Laboratory of Heat Transfer Enhancement and Energy Conservation, Department of Engineering Mecharr
ics, Tsinghua University, Beijing 100084, China)

Abstract: This paper deals with the high power laser slab. The influence of the cooling intensiies at its top/ bottom sides on
its highest temperature and maximum themmal stress has been numerically investigated for the case that its pumped sides are cooled
with the conventional technique. The optimization of themmal stress field has been performed. The calculation results show that for
any pumped power the highest temperature and maximum thermal stress vary with the heat transfer coefficient of the top/ bottom
sides and the optimum heat transfer coefficient exist 3 compared to the case that the top/ bottom surfaces are cooled with the
conventional technique, using the optimum heat transfer coefficient maximum themal sress can decrease 36% and the same effect
can be achieved if the top/ bottom suface temperature is appropriately controlled.
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Fig. 1 Cross section of the laser slab and @oling cavity

NdYAG ,

Imm(x) X 4mm(y) x  30mm(z), 2
¥y
> ; C
o
iy
E ’P"
E =
- e
- lmm -

Fig. 2 Geometry of the laser shb( gray part presents the 1/8 slab, which is
the comput ational domain)
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Fig. 3 Highes temperature and maximum thermal sress as functions of heat
trander coefficient on the top surface of the slab with Q= 100 W (
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