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Microstructures of Bonding Interfaces after Semi-Solid Brazing
of Aluminum Using A357 as a Filler Metal
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Abstract
Aluminum brazing normally requires a careful control of temperature due to the small interval between brazing and
melting temperatures for base materials. Unsuitable processing conditions, including brazing temperature outside
admissible range, gap between brazed materials or inadequate flux feeding, can lead to joining defects. In this study, A357
was used as a filler metal for the brazing of pure aluminum base materials and brazed at temperatures in the semi-solid
state. Interface microstructures with base materials were observed using optical metallography(OM) and scanning electron
microcopy(SEM) with energy dispersive spectroscopy(EDS), and compared to conventional aluminum brazing.
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Fig. 1 Appearance of base and filler metal (model 1)
and semi-solid brazing using high frequency
induction heating
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Fig. 2 Appearance of base and filler metal(model 2)
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Fig. 3 Microstructures of joining part of aluminum
heat exchanger after conventional brazing
using 4047 aluminum alloy as a filler metal

Fig. 4 Appearance of joining surfaces after semi-solid
brazing according to upsetting ratio: (a) 50%,
(b) 75%
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Fig. 5 Microstructures of joining surface after semi-
solid brazing using an upsetting ratio of 50%
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Fig. 6 Microstructures of joining surface after semi-
solid brazing using an upsetting ratio of 75%
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Fig. 7 Microstructures of joining surface after semi-
solid brazing according to holding time at
590°C

Fig. 8 EPMA mapping image of joining defect area
after semi-solid brazing at 590C
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Fig. 9 Microstructures of joining surface after semi-
solid brazing using the model-2specimen
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Fig.10 Microstructures of interface 1 in fig. 9(b)

Fig.11 Microstructures of interface 2 in fig. 9(b)
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