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1
Table1 Material characterigtics vary with temperature
0/ K(W-m?!'. 1 d (- kgt ) E GPa Y/ GPa a/ (1005 1)
20 27.63 473.1 200 1.055 1.100
100 29.30 519.1
200 30.56 581.9 177 1.016 1.172
300 30.56 644.7 167 0.955 1.292
400 30.56 699.1 162 0.900 1.362
500 29.51 766.1 157 0.685 1.390
600 28.67 841.5 1.422
700 27.31 910.1 1.450
800 25.33 975.0 1.343
900 24.61 1040.0 1.273
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Fig.2 Temperature distribution of upper surface and lower surface Fig.3 Temperature history at different depth
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Numerical simulation of airflow effect on moving body under laser irradiation

ZHAN GJian, HUAN G Chen-guang
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abgract: The flow field outside a moving object with high velocity has much influence on the object’ s temperature and
stress distribution under laser irradiation. The thermo-fluid-mechanical coupling of a moving cylinder with a subsonic velocity is
considered , and the temperature and stressfield are obtained using finite element method. It isfound that thereisa high tempera
ture gradient at the region of the heat source. The stressof the material reaches the yielding limit quickly due to the high tempera
ture, and high resdua stresses occur in the material. At the inner surface of the cylinder the stress component is compressive at
first, and then becomes tensle gradually due to the temperature rise outsde the cylinder. Because of the airflow pressure the
stress distribution was not symmetry after the heating process, the stress component of the head of the structure is compressve
while it becomes tensile at the tail .
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