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Experiment on damage in K9 glass due to repetition rate pulsed
CO, laser radiation

Wang Xi, Bian Jintian, Li Hua, Nie Jinsong, Sun Xiaoquan, Yin Xuezhong, Lei Peng
(State Key Laboratory of Pulsed Power Laser Technology(Electronic Engineering Institute), Hefei 230037, China)

Abstract: In this paper, the experiment on damage in K9 glass induced by pulsed CO, laser under
different repetition rates was carried out, which had a pulse width of 90 ns. The laser pulse energy was
10J and the repetition rate was kept within the range of 100 Hz to 300 Hz. The damage morphologies of
two kind repetition rates after laser irradiation were characterized. The experimental results indicate that
the effect of laser irradiation on samples can be affected considerably by the change of laser repetition
rate, and the intensity of damage morphology on the sample increases with the laser repetition rate, and
the damage in K9 glass induced by pulsed CO, laser is dominated by stress. As a result, the plasma
detonation wave induced by laser occured, the material was broken result from the melting and
evaporation of K9 glass. It is shown that the plasma detonation wave affected stress damage considerably,
and this mechanical effect almost destroyed K9 glass sample. A numerical simulation was performed to
calculate temperature and stress distributions in K9 glass sample irradiated by pulsed CO, laser using
finite element method. The model prediction was in line with the experiment data.
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Fig.2 Schematic of the experimental setup
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Fig.4 Photograph of damaged sample in the first experiment

P 5 85 — A S oA i A4 s B

Fig.5 Photograph of damaged sample in the second experiment
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Fig.7 Temperature distribution on the surface of K9 glass
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Fig.8 Stress distribution on the surface of K9 glass
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