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The Development of Welded Nickel Based Alloy Bellows using Direct Diode Laser having a Variable Focused Spot Shape
Yoshinori FUNADA, Katsuaki SAKAYA, Takashi KONDA, Taise YACHI, Norikazu MEKI, Hisao NAGAI and Nobuyuki ABE

In Industries of a power plant and a manufacturing apparatus for semiconductors, welded nickel based alloy bellows are needed to
improve heat and corrosion resistances of them. However, pulsed Nd:YAG laser used for manufacturing ordinary welded bellows made of
stainless steel is difficult for preventing a leak from a crack in weld bead. In this study, a direct diode laser having a variable focused spot
shape was developed, and the optimum welding condition was considered to manufacture welded nickel based alloy with high stability.
As the results, bellows sheets made of nickel based alloy were able to be welded with no defect. Furthermore, it was found that test
samples of welded nickel based alloy bellows had high endurance in expansion and contraction above a hundred million times from
fatigue cycle tests.

Keywords : direct diode laser, focused spot shape, welded bellows, nickel based alloy, expansion and contraction cycle fatigue
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