UAC] Technical Reports, Vol.6 (2019), pp. 33-42

33

=
| @

X

HIMNHALSIREEMZHVIR—=FATIVI=ZT LD

BAEICBIAZERE—FA7IVI = 2DORIEEZAL & it o %58

Rl AT
mAR RE T,

/J\% E***, EEH l\éﬁga***

Change in the Porous Structure and the Liquid Phase Migration
in the Bonding Porous Aluminum Using an Al-Si Based Alloy Sheet
for Brazing™

Tomohito Kurosaki™*, Makoto Kobashi ***, Naoki Takata ***
Asuka Suzuki*™**, Hiroki Tanaka™**** and Tadashi Minoda *****

In this study, an attempt was made to braze porous Al samples fabricated by powder metallurgy with an
Al-2.5mass%Si alloy sheet at 863-883 K. These porous Al samples were fabricated by using a 99.9% purity
Al powder. During the brazing process, the porous Al was deformed. The deformation was greater at
higher brazing temperatures, and which resulted in reduction of the porosity localized at near the
interface between the porous Al and the sheet. As determined by the cross-sectional observation after
brazing, the cell walls of the porous Al showed a different microstructure compared to that prior to
brazing. The electron probe microanalysis revealed the presence of Si in the cell walls after brazing.
These results indicate that the Si containing liquid phase was formed in the sheet during brazing, and
migrated to the cell walls. To clarify the migration behavior of the liquid phase on the surface and in the
cell wall, a sintered bulk Al sample was brazed with an Al-2.5mass%Si sheet at 873 K. The results suggest
that the liquid phase preferentially migrated both on the surface and through the powder boundaries.
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Fig. 1 Flow chart for the sample preparation.

Table 1 Chemical composition of the Al-Si based alloy brazing sheet.

Compositon (mass%)
Alloy - -
Si Fe Cu Mn Mg Cr 7n Ti Al
Al-2.5mass%Si 252 0.09 | <001 | <0.01 | <001 | <001 | 0.01 0.01 Bal.
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Cross-sectional
observation position

Fig. 2 Schematic diagram showing the brazed samples
(either the porous Al or the sintered Al) prepared
in this study.
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Fig. 3 Optical micrographs showing the cross-section
of the porous Al sample before the brazing
process: (a) observation for the Al phase and (b)
observation for the grain structure.
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Fig. 4 Appearance of the porous Al samples: (a) before
and (b) after the brazing process at 873 K. Arrows
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Fig. 5 Optical micrographs showing the interface
between the porous the Al and Al-2.5mass%Si
sheet after brazing at 873 K: (a) observation for Al
phase and (b) observation for the grain structure.
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Fig. 6 High-magnification optical micrographs showing
the interface between the porous Al and the
Al-2.5mass%Si sheet after brazing at 873 K. A
solid line shows the metallic bonding part.
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Fig. 7 Change in the width of the porous Al as a
function of the distance from the interface.
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Fig. 8 Change in the porosity of the porous Al as a
function of the distance from the interface.
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Fig. 9 (a) Al and (b) Si elemental maps analyzed
by EPMA and (c) the corresponding optical
micrograph showing the interface between the
porous Al and the Al-2.5mass%Si sheet after
brazing at 873K.
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Fig. 10 Optical micrographs showing the cross-section
of the sintered Al sample before the brazing
process: (a) observation for the Al phase and (b)
observation for the grain structure.

Sintered Al
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Fig. 11 Appearance of the sintered Al samples: (a) before
and (b) after the brazing process at 873 K. Arrows
indicate the deformed positions.

(a) Slntered"Al e

Fig. 12 Optical micrographs showing the cross-section
of the interface between the sintered Al and the
Al-25mass%Si sheet after brazing at 873 K: (a)
observation for the Al phase and (b) observation
for grain structure.
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Fig. 13 (a) Al and (b) Si elemental maps analyzed
by EPMA and (c) the corresponding optical
micrograph showing the interface between the
sintered Al and the Al-25mass%Si sheet after
brazing at 873 K.
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Fig. 14 (a) TEM bright field image showing the powder
boundaries in the sintered Al sample before the
brazing process and (b-d) the corresponding EDS
elemental maps: (b) Al, (c) Si and (d) O.
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Fig. 15 (a) TEM bright field image showing the powder
boundaries in the sintered Al sample after
the brazing process at 873 K and (b-d) the
corresponding EDS elemental maps: (b) Al (c) Si
and (d) O.

(b) (c)

Fig. 16 Schematic diagrams showing the flow process of the liquid phase provided by the Al-2.5mass% sheet during
the present brazing process: (a) liquid flow on the surface of the cell walls, (b) liquid eroding along the powder
boundaries inside of the cell walls, (¢) grain growth inside of the cell wall enhanced by the liquid phase.
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