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Abstract

The industrial sector has recently placed increasing importance on material recycling to realize a circular
economy. Mechanical fastening is the mainstream jointing method for dissimilar metals in automobiles. Although
this method assures high joint strength, disassembly of these joints is complicated. It is not the optimal jointing
method from the viewpoint of the material separation required for recycling. Against this backdrop, a laser
joining technology, SP-ray™, which uses cold spray coating as an intermediate layer, has been developed as a
dissimilar metal joining method that achieves high joint strength together with assuring ease of disassembly.
This paper presents the results which show that SP-ray™ joints can achieve joint strength equivalent to that
achieved by mechanical fastening, and that heat treatment renders the steel and aluminum parts separable.

FEATURE : Materials and Technologies for Automobiles
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Fig.1 Schematic illustrations of (a) SPR, (b) FDS”
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Spot size (um) 330

Power density Without coating 2.6

(x106 W/cm?)

With coating 4.4

Scanning speed (mm/s) 67
Bead shape Circle

Weld diameter (mm) 12

TSS: Tensile-shear strength
CTS: Cross-tension strength
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Fig.4 Comparison of joint strengths between SP-ray = and direct
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