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Study of a Laser Material Processing System with a Fine Optical Setup using a Shrink Fitter

Satoshi NONAKA, Isami NITTA, Akihiro KANNO, Masakazu NISHIMURA, Ryosuke HAGA and Keiichi TUCHIDA

In order to realize fine processing with a high precision optical system, we have developed a laser processing system

with galvanometer scanners and optical lenses using a shrink fitter. The shrink fitter prevents the misalignment of the lenses

at the elevated temperature. Therefore fine laser spots can be obtained over the quite wider scanning width, even at elevated

temperatures. We examined the possibility of application to laser processing of this lens system using the shrink fitter.

Diameters of the lenses used in this study were 160 mm so that the laser spots could be scanned over the width of 100

mm, in both directions of the X-axis and Y-axis. There was large distortion of the laser beam which was inherent to each

lenses and can not be removed by mechanical adjustment So we introduced the formula to correct the beam path using the

least square method. Finally, we developed the fine laser processing system using shrink fitter.
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Figl Developed laser prooesing sysiem

Table1  Specification of laser

Power Wave frequen Beam Beam
range length cy diameter divergence
200 mW 1064 nm CcwW 0.5 mm 4mrad
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Fig3 Profile of laser beam
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Fig.4 Calculated distortion
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Fig5 Measuring instrumnent
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Fig7  Diameter of laser beam at focal plane
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Fig8 Measured distortion
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