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Influences of the Manganese Contents and the Brazing Conditions
on the Brazeability and the Shape Retainability of
the Al-Si Based Alloy Sheets for Brazing™

Tomohito Kurosaki**, Takashi Murase ***, Kazuko Terayama****
Yoichiro Bekki***** Junji Ninomiya****** and Akio Niikura*******

In Al-Si based alloy sheets for brazing, the balance between brazeability and shape retainability is
important. This study shows the influence of Mn contents and brazing conditions on the brazeability and
the shape retainability during brazing. The brazeability was evaluated using a test piece called “reverse
T shape” and the shape retainability was evaluated by a sagging test. The results showed that the
brazeability was influenced by the equilibrium liquid phase fraction during the brazing. Then, Mn
contents and brazing conditions had little influence on the brazeability because these factors did not
change the liquid phase fraction significantly. The results also showed that the shape retainability during
the brazing was much influenced by the addition of Mn. Due to the addition of Mn, many particles
consisting of Al, Si, Mn and Fe were formed during a sheet-manufacturing process and made grains
coarser when recrystallization occurs during the brazing. Therefore, the addition of Mn was effective for
improving the balance between the brazeability and the shape retainability.
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Table 1 Chemical composition of the Al-Si based alloys.

Compositon (mass%)
Alloy - -

Si Fe Cu Mn Mg Cr Zn Ti Al

Al-2.5mass%Si 252 | 009 | <001 | <0.03 | <0.01 | <0.01 | 0.01 0.01 Bal.
Al-25mass%Si-0.5mass%Mn 250 | 010 | <0.01 | 049 | <0.01 | <0.01 | 0.01 0.01 Bal.
Al-25mass%Si-1.0mass%Mn 250 | 011 | <001 | 099 | <0.01 | <0.01 | 001 0.01 Bal.
Al-2.5mass%Si-1.5mass%Mn 254 014 | <001 | 149 | <0.01 | <0.01 | 0.01 0.01 Bal.
Al-1.5mass%Si 148 | 008 | <0.01 | <0.03 | <0.01 | <0.01 | <0.01 | 0.01 Bal.
Al-3.5mass%Si 349 | 010 | <0.01 | <0.03 | <0.01 | <0.01 | <0.01 | 0.01 Bal.

A3003

aluminum sheet _~

25 mm
60 mm

AI-Si based alloy sheet
for brazing

—>
25 mm

Fig. 1 Schematic of “reverse T shape” test piece.

' Bonding length L (excluding non-brazed area)

Fig. 2 Measurement example of the bonding length.
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Fig. 3 Influence of Mn contents on the bonding length
of Al-Si based alloy at 600°C-180 s brazing.
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Fig. 4 Influence of Mn contents on Sag length of Al-Si
based alloy at 600°C-180 s brazing.
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Fig. 5 Influence of the brazing temperature on the
bonding length of Al-2.5mass%Si-1.0mass%Mn
alloy at 180 s brazing.
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Fig. 6 Influence of the brazing temperature on Sag length
of Al-25mass%Si-1.0mass%Mn alloy at 180 s brazing.
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Fig. 7 Influence of the brazing time on bonding length
of Al-2.5mass%Si-1.0mass%Mn alloy at 600°C the

brazing.
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Fig. 8 Influence of the brazing time on Sag length of
Al-2.5mass%Si-1.0mass%Mn alloy at 600°C brazing.
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Fig. 9 Relation between the calculated equilibrium liquid
phase fraction and the bonding length of Al-Si
based alloy at various conditions.
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Fig. 11 STEM image and the element maps obtained
by STEM-EDS results of Al-2.5mass%Si before
brazing: (a) STEM image, (b) Al (c) Si, (d) Mn and
(e) Fe.
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Fig. 12 STEM image and element maps obtained by
STEM-EDS results of Al-2.5mass%Si-1.0mass%Mn
before brazing: (a) STEM image, (b) Al (c) Si, (d)
Mn and (e) Fe
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length of Al-Si based alloy at various conditions.
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