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Research of the technology of laser cutting LCD glass substrates based
on thermal cracking method
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Abstract; In order to cut liquid crystal display (LCD) glass substrates with controlled crack, a new method was put
forward. Firstly, an initial crack was prepared on the surface of LCD substrates with Nd: YAG laser. Then, the substrate was
heated up with CO, laser and cooled with Ar gas. The-effect of laser spot size and the thickness of LCD glass substrates on laser
cutting quality was analyzed. The surface and performance of the cutting face after laser treatment was tested by means of
scanning electronic microscope (SEM ). The cutting quality was compared with the traditional mechanical cutting quality. The
results show that there are lots of micro cracks in the substrates cut with traditional mechanical method, however, the laser cutting
surface based on thermal cracking method is smooth and flat, no micro cracks exists, and the cutting section-affecting zone is less
than 20pum. It is better to cut LCD glass substrates with thermal crack laser cutting method than mechanical cutting method.
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Table 1 Thermal ang/physical property of LCD glass substrates

density/ (kg - m ') Young’s modulus/GPa specific heat/(J - kg "~ K~')  thermal conductivity/ (W « m~! - K~') strain point/°C softening point/C
2380 73.6 768 1.09 669 971
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Fig. 2 Photo of initial cracking
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Fig.3 The schematic diagram of type ] cracking and stress distribution
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Fig.4 The cutting speeds for different laser spot size
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Fig.5 The cutting speeds for different laser spot
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Fig. 6 The cutting speeds for different thickness of LCD glass
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Fig.7 Whole morphology of laser cutting LCD glass
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Fig.8 SEM graph of profile after laser cut
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Fig.9 SEM graph of A area after regional amplification

Fig. 10 SEM graph of B area after regional amplification
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Fig. 1 M graph of profile after mechanical cut
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Fig. 12 SEM graph of C area after regional amplification
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