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The Influence of Laser Field to DLC Film’s Damage Threshold
WU Shenjiang'*, SHI Wei', SU Junhong’
(1. Faculty of Science, Xi’an University of Technology, Xi’ an 710054, China;
2. School of Optoelectronic Engineering, Xi”an Technological University, Xi an 710032, China)
Abstract: The un-balanced magnetron sputtering (UBMS) is used to deposit the diamond-like carbon
(DLC) film. Based on ISO11254-1 damage testing platform, its laser-induced damage threshold (LIDT)
is tested. Then the distribution of its laser and temperature field are calculated. The relationship between
laser field and LIDT is contrasted. The calculated results indicate that when the laser on the film surface
is intensified, the DLC film’ s LIDT decreases. When the laser field remains unchanged, the DLC film’
s LIDT decreases as it thickens. It is considered through the analysis that when the laser field is intensi-
fied on the film surface, the plasma produced in the interaction between the laser field and DLC film will
catalyze the film’ s heat absorption and accumulation from the laser. At this time, the laser field is induc-
ting sp’to sp”and this causes the graphitization of DLC film whose LIDT is finally altered.
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Tab.1 The LIDT of DLC films with different thickness
FE iy JIEEJE /nm BIR{E/ (J/em®)

1 38 0.6
2 65 0.4
3 85 0.3
4 110 0.2
5 175 0.2
6 261 0.4
7 300 0.3
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Fig. 1 The laser filed with DLC film thickness
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Fig.2 The relationship between film thickness and LIDT
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