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A Study of Laser Machining

—On Micro Drilling Characteristics—

Noriko Kusanacr

Toshio Yuta

Toshikazu Sato
(Received November 26, 1968)

This paper describes some experiments on drilling by laser machining using steel as
the specimen. The resuts obtained are as follows :

1. When the work surface is set inside of the focal plane, the drilled hole resembles a
cone, and when set on the focal plane or outside of it, the hole resembles a cylinder.
As Regards the depth of the hole, the former was deeper than the latter.

2. When a single laser pulse is repeated to the same working point in a sequence, the
hole becomes deeper, and the depth reaches a certain limit.

3. When the work surface is set close to the focal plane, the depth and the mass removal
increase with the increase in the output energy, but the hole diameter on the surface
remains almost constant.

4. The thickness of the hardened surface layer caused by laser machining varies with the

output of energy and the number of pulses.
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Fig. 5. Dispersion on a cover glass.

Fig. 4. Plane view of worked hole.
output 6.3 Joule #=0mm
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Fig. 7. Plane view of hole
closed halfway.
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longitudinal section of
hole closed halfway.
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Fig. 9. Relation between position of work surface and flat degree.

Fig. 10. Longitudinal section versus posi-
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Fig. 11. Cross section of a holes. 0. 5mm
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Fig. 12. Relation between hole diameter and position of work surface.
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Fig. 13. Relation between hole depth and position of work surface.
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Fig. 14. Variation of work removal due to position of work surface.
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no. of pulse n=2 n=6

Fig. 23. Longitudinal section versus number of pulse.
output 6.3 Joule f=—0.2mm
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Fig. 26. Distribution of laser intensity.

Fig. 27. Situation of worked holes with
proceeded depth of cut.
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