#&= C-19
HPHRRABEHRAARBEE

VR 2 34 5 H 27 BEE

HEAES : 13501

HEiER - HEFHE (B)

THZCHARS - 2009~2010

REES 21760578

HRFESL (FIX) ERERZIRAL-EEEEEEMORIRL
EEREICE (T 58EEREE

Alloying behavior at welding interface in dissimilar metal joint
fabricated by friction stir process
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WFZeRk O ($32) : Lap joining of a pure aluminum plate and a low carbon steel plate
was performed using friction stir spot welding. Welding was achieved for all dwell times.
Intermetallic compound layer was produced along the welding interface. Precise
backscattered electron image observation and energy dispersive X-ray spectroscopy
analysis revealed that the intermetallic compound layer consisted of an Al ;Fe, phase layer
and an Al;Fe, phase layer. The thickness of the layers increased in proportion to the
square root of the dwell time.
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Fig. 1 Schematic 1illustrations of
friction stir spot welding process.
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Fig. 2 Welding time dependency
of temperature generated at the
aluminum/steel interface.
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Fig. 3 Macroscopic appearances. (a)
Upper surface of the aluminum plate of
the lap joint. (b) Fracture surface of
the aluminum plate after the cross
tension test. (c) Fracture surface of the
steel plate after the cross tension test.
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Fig. 4 (a) Optical micrographs of cross
section of the lap joint (dwell time: 20
s). (b), (c) Grain structure at the steel
and aluminum matrix close to the welding
interface. (d) Welding interface.
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Fig. 5 Backscattered electron images of
the welding interface which correspond
to the positions inFig. 4 (a). (a) A, (b)
B, and (¢) C (dwell time: 20 s).
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Fig. 6 Change in relative chemical

composition of Al and Fe. Composition

analysis was performed across the

welding interface.
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Fig. 7 Dwell time dependency of
thickness of the IMC layer.
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