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Texture of Ultrasonic Weld Interface in Metals
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ABSTRACT

Commercial purity aluminium, copper and STS 304 stainless steel sheets are welded by ultrasonic
welding. The microstructures, x-ray diffraction profiles of planes, pole figures of the surface of
original metal sheets are compared with thosc of the weld interface. The microstructures show
disturbance and dark areas in the weld interface and grain refinement in the vicinity of the
interface.

The x-ray diffraction intensity of each plane in weld interface decrcased in all metal sheets with
exception of (200) in steel sheet.

The microstructure and x-ray diffraction intensity is affected by the mixture of deformation, heating
and vibration during the ultrasonic welding. Therefore, after the ultrasonic welding, the positions of
the peak intensity in the pole figures are changed, the value of the maximum pole intensity is
decreased in Al, is increascd in copper and stainless stcel. Very strong {100}<001> texture, strong
{001}<011>, {123)<634> textures in original Al surface are transformed into weak {100}<001>,
{110)<112> and {112)<111>components in weld surface, weak (110) fiber is slightly changed to
«110) fiber in copper, (100) and 7 fiber components are transformed into strong 7 fiber component
in stainless steel.
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Fig. 1 Wedge-reed ultrasonic spot welding system
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Fg. 3 EDX line analysis of Zn in copper and brass weld interface
a) no disturbance b) disturbance in weld interface
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Fig. 4 X-ray diffraction diagrams of commercial purity aluminum
a) Original sheet surface b) Longitudinal plane of weld interface
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Fig. 5 X-ray diffraction diagrams of copper
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Fig. 6 X-ray diffraction diagrams of stainless steel
a) Original shect surface b) Longitudinal plane of weld interface
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Fig. 7 (111)pole figures of commercial purity aluminum
a) Original sheet surface b) Longitudinal plane weld interface

Fig. 8 (11D)pole figures of copper .
a) Original sheet surface b) Longitudinal plane of weld interface
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ig. 9 (110)pole figures of stainless steel _
e a)a)ip;ilfalsmetmfme b) Longitudinal plane of weld interface
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Fig. 10 The ODF for commercial purity aluminum in ¢
a) Original sheet surface b) Longitudinal plane of weld interface
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Fig. 11 The ODF far copper in ¢.
a) Original sheet surface
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Fig. 12 The ODF for stainless steel
a) Original sheet surface
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b) Longitudinal plane of weld interface
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b) Longitudinal plane of weld interface




