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Fig. 1 Residual strain present before and after CW CO: laser pre-irradiation

{a) original: (b) CW CO2 laser pre=irradiation (face): (¢) CW CO2 laser pre-irradiation (side)
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Fig.2 A schematic representation of the mecha—
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Table 1 The surface damage thresholds of fused silica pre-irradiated by CO: laser

fused silica laser power density (W /em’) time (s) damage threshold (J/em”)
S - - - 523
S2 CO: 240 2 569
Ss CO: 240 5 632
S CO- 240 10 802
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Fig. 5 Reflected optical micrographs showing surface damage morphologies. (a) cracks; (b) craters
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Fig. 7 AFM topographic image of fused siica surface. {a) Sisample (no<rradiation): (5) 54 sample (after irradiation)
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CW CO: Laser Strengthening of Fused Silica Surfaces

Gong Hui Wang Mingli Cheng Lei Xia Jingjun Li Chengfu

( Shanghai Institute of Optics and Fine Mechanics. Chinese A cademy of Sciences, Shanghai 201800)

Abstract T his paper investigates the effect of laser pre-irradiation on strengthening of fused
silica surfaces. Fused silica surfaces heated evenly with CW CO:2 laser radiation under go in
changes including residual compress stress occurred, peak-to-volley and microcracks de-
creased, which are observed by polarized microscopy and atom force microscopy. Damage
thresholds of fused silica surfaces measured with a ()=switched Nd *YAG laser increase by a
factor of 1. 53 after pre-irradiation.
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