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ON THE THERMAL STRESS AND FRACTURE OF THE
WINDOW OF A CO, HIGH POWER LASER

Xie Bomin  Yu Gong

(Institute of Mechanics, Academy of Sciences)

Abstract

It is shown in this paper that the fracture of the window of a CO, high power
laser 1s mainly due to the local heating of the surface of the window,

During the operation of an industrial CO, laser, it is unavoidable that some small
particles, sputtered from the electrode or insulation material in the discharge section
contaminate the window. Due to their high absorptivity of radiation, the coating is
damaged and heated locally. The temperature rise is not serious, but the local circum-
ferential thermal stress is tensile and its pecak may reach several hundreds of kg/em?,
much higher than the thermal stress caused by the uniform absorption of radiation.
Sinee the gas pressure in the eavity is only 20—30 torr, the window is also subjected
to the stress due to the atmospheric pressure. Both these effects eventually cause the
fracture of the window.

Tn order to raise the service life of the window, It is suggested that technieal
measures be taken to reduce the contamination of the window by small particles.



