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Abstract: 

In this paper, thermal stress of material irradiated by a distorted long pulsed laser 

considering the influence of atmospheric thermal blooming is modeled. By using 

analytical expression of laser intensity with atmospheric thermal blooming, 

axisymmetric heat transfer and thermal elasticity model of distorted long pulsed laser 

irradiating material is established. Integral transform method is used to solve the 

governing equation and closed-form solutions of thermal stress are obtained. We 

studied the effects of laser pulse width, laser propagation distance and intensity of 

undistorted laser beam on the thermal stress distributions of the material. Modeling 

results show that, the pulse width, the laser propagation distance in the atmosphere 

and the undistorted laser intensity have a significant effect on the thermal blooming, 

and then affects the thermal stress distribution of the material. The greater the pulse 

width of the laser, the larger the maximum value of the compressive stress. The 

smaller the propagation distance of the laser in the atmosphere, the larger the 

maximum value of the compressive stress. And the greater the laser peak power 

density, the larger the maximum value of the compressive stress. 
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