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Abstract

Recently in case of joining metal frames, laser welding method began
to be applied as a substitute for conventional soldering method in
dentistry. However, several problems such as generation of welding
defects and deformation of metal frames still remain in laser welding.
The purpose of this study is to investigate the influence of output
waveform on the deformation of metal frames in laser welding. The
Nd:YAG laser welding machine and three kinds of dental metals of pure
titanium, Au-Ag-Pd alloy, Co-Cr alloy were used for this study. As
experimental specimens metal plates in the shape of 1x6x20 mm were
fabricated using these metals. Short side of the two specimens were
gotten butted against each other for welding and the specimens were
placed on the welding block. The one of the specimens was fixed with a
clip and the laser was irradiated to the joint area five times in 1 mm
width. Five various laser waveforms of the same energy were used. After
the laser welding, the rising of the end of unfixed specimen from the
block surface was measured by stereomicroscope.

The results were as follows:

1. When the laser irradiation energy was the same, the deformation of
the frame welded by rectangular wave was fewer than that by
trapezoidal wave.

2. When the laser irradiation energy was the same, the deformation of
the frame welded by the wave of high peak power and short pulse
duration was fewer than that by the wave of low peak power and long
pulse duration.

3. Comparing the three using dental metals, the deformation of the pure
titanium frame was smallest and became large in turn in Au-Ag-Pd

alloy, Co-Cr alloy.
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