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Micro-resistance seam welding of bulk metallic glasses
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WFZER S OBEEL (3€30) : Zr based bulk metallic glasses has superior mechanical properties such as high
strength and low Young’s modulus. It is necessary to weld metallic glasses to structural alloys to
manufacture attractive devices. In the present study, Zr based metallic glass was welded to austenitic
stainless steel by micro-resistance spot and seam welding. The microstructural development at the weld
interface was investigated, which revealed the welding mechanism. It has been clarified that the weld
interfacial structure influenced the weld interfacial strength. Moreover, a novel method considering
equipotential surface in the workpieces has been proposed to estimate the current path area at the faying
interface.
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Fig.1 Fracture surfaces of BMG side of the
dissimilar joints made with different welding
current. (a) 468 A, (b) 827 A, (c)(d) highlighted
areas in (b).

White broken lines show the outermost line of
dark region. Black dashed lines show the area
where intermetallic compounds forms, which is
defined as bright region. Black dotted line shows
the area where a little inter-reaction occurs, which
is defined as gray region.
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Fig.2 Equivalent potential as a function of AD.
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Fig.3 Measured areas and current-path area

estimated by dynamic resistance.
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Fig.4d TEM image and
selected area diffraction
patterns of the weld
interface.

(a)Cross section TEM image, (b)Highlighted area
in 1,(c) Selected area diffraction pattern in eutectic
phase,(d) Selected area diffraction pattern in
amorphous phase.
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Fig.5 Bright field image of weld interface as
shown in Fig.4a-(B),(a); and distribution of Fe
and Zr near the weld interface, (b). (c) shows
highlighted area in Fig5b.
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