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Fused Silica Glass: Laser-induced Damage on Bending Strength Weakening
and Safety Design
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Abstract: Laser-induced damage is the fundamental cause of sudden rupture of fused silica vacuum optical elements.
To investigate this damage on bending strength weakening to find safety design method, standard samples were made
with fused silica vacuum optical elements in the final optics assembly of the SG-III prototype laser facility. The
surface damage morphological characteristics of fused silica glass samples were statistically analyzed, and the
influence of laser-induced damage on bending strength of fused silica glass samples was investigated. The results show
that the damage morphology of laser-induced fused silica glass is typically semi-ellipsoid, the depth of the damage
point increases with its length which is no more than 2 mm; The damage point has obvious influence on the bending
strength of fused silica glass, whose average bending strength with damage point is only 0.41 times that of the samples
without damage point. With increase of the length and depth of the damage point, the bending strength of the samples

generally decrease. But when the length of the damage point exceeding 15 mm, its bending strength downward trend is
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significantly moderated, the ratio of length to depth of the damage point has no obvious effect on the bending strength.

These data suggest that designing safe optical elements of fused silica glass vacuum window should comprehensively

take into account dispersion of glass bending strength, persistent effect of the stress, and the maximum bending tensile

stress distributed near the damage point should not exceed the design value of bending strength.

Key words. vacuum window optical element; fused silica glass; laser-induced damage; bending strength; safety
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