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Abstract

In order to study the thermal stress characteristics of defective fused silica irradiated by millise-
cond pulsed laser, based on the theory of heat conduction and elastic-plastic mechanics, the finite
element analysis software was used to numerically analyze the process of irradiated defective fused
silica by millisecond pulsed laser. The variation of temperature and stress of fused quartz was ob-
tained. The results show that: through numerical calculation, it is found that the temperature rise
stroke and stress change of the fused silica material containing impurities are more obvious when
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comparing the fused silica material with impurities and the fused silica material without impuri-
ties. When the millisecond laser falls on the center of the impurity position, the temperature rise
generated by the fused silica material is the largest, and thermal expansion is more likely to oc-
cur at the impurity center.
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Figure 1. Geometric model of fused silica irradiated by

millisecond laser
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Table 1. Fused silica thermodynamic parameters
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SRR % i FE A SRR
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P2 1.46 1.45
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TERALE(L) 0.16 0.16
& BU(K) 1973 1730

POk 2 E(K™) 0.50 x 10°° 7.95 %1077

Table 2. Millisecond laser parameters
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Figure 2. Variation of temperature at different axial positions of
impurity-containing fused silica with time
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Figure 3. Variation of stress at different axial positions of
impurity-containing fused silica with time
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Figure 4. Variation of temperature with time at different
radial positions of impurity-containing fused silica
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Figure S. Variation of stress at different radial positions of
impurity-containing fused silica with time
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Figure 6. Variation of temperature at different positions
inside the impurity model with time
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Figure 7. Variation of stress at different positions inside
the impurity model with impurity
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Figure 8. Variation of radial stress of impurity-containing
fused silica under different pulse widths
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Figure 9. Variation of hoop stress of impurity-containing
fused silica under different pulse widths
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Figure 10. Three-dimensional distribution of temperature of im-
purity-containing fused silica irradiated by laser in milliseconds
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Figure 11. Three-dimensional distribution of stress of impurity-con-
taining fused silica irradiated by laser for 11 milliseconds
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