Femtosecond Laser in Glass Welding
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In this project, we use 70-fs pulse In glass laser welding. Comparing with 300-fs pulse, It Is proved that the short pulse
can make the welded glass have higher adhesion. Therefore, we have reason to believe short pulse laser welding will have
great advantage in future.

The width of the bubble structure and the adhesion have a
eory positive correlation. (R Is the correlation coefficient)
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Fig. 1: Side view on laser welding sampleslt and schematic diagram of The higher the translation velocity of the laser during
multiphoton ionization welding, the worse the adhesion. The higher the repetition
rate, the stronger the adhesion. The relation between
adhesion and pulse energy may need to do more research In
the future.
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Fig. 2: The welding setup
P: polarizer. CM: chirped mirror. L1: convex lens. L2: concave lens.
MPC: Multiple-plate Continuuml?l,
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Fig. 5: Adhesion with different experimental parameters
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We use a 65 mm*26 mm glass and a 26 mm*15 mm

glass sheet for welding, so It iIs more convenient to mmar
measure the adhesion of the finished product. The ou y

measurement method Is to push from the side of the small @ 70-fs and 300-fs pulse laser are utilized to conduct glass
piece of glass until the two pieces of glass are separated. welding experiments and adhesion properties have been
studied.

26 mm

e Z B Short-pulsed laser Is found to be more advantageous In
— T glass welding.

-
15 mm l

1. J. Chen, R. M. Carter, R. R. Thomson, D. P. Hand, “Avoiding the requirement for pre-
existing optical contact during picoseconds laser glass-to-glass welding,” Opt. EXxpress,

_ _ _ 23(14), 18645-18657 (2015).
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Through the microscope, we can clearly observe the
bubble structure at the junction of the glass sheets after
welding.
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