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Aging Phenomena after Brazing of Mg-Containing Al Alloys for Heat Exchangers
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Abstract : Aging behavior of Al-Mn based alloys containing small amount of Mg was investigated.
Al-Mn based alloys containing different amounts of Mg and Cu were heated to 600°C followed
by cooling at the rate of 200°C/min, which simulated the heating pattern of brazing. After this,
they were kept at room temperature and 90°C for 1 to 90days. As a result, it was revealed that
the strength of the Al-0.5Si-0.2Fe-0.15Cu-1.1Mn-0.3Mg (mass %) alloy increased with time. The
alloy aged for 90 days showed about three times higher yield strength than the alloy aged for
1day. This means that age hardening at 90°C after brazing is highly effective in strengthening the
heat exchanger materials containing Mg. The other alloys which contain higher amounts of Mg or
Cu showed larger age hardening. By means of TEM and DSC analysis, it was estimated that the
aging precipitates were clusters of Mg-Si or Al-Mg-Si-Cu.
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Table 1 Chemical composition of laboratory-made alloys
(mass %) .

Si Fe Cu Mn Mg Al
0.15Cu-0Mg 052 | 0.17 | 0.15 | 1.2 Tr. Bal.
0.15Cu-0.3Mg | 050 | 0.17 | 0.15 | 1.1 | 0.27 | Bal.
0.15Cu-0.5Mg | 0.50 | 0.17 | 0.15 1.1 0.48 | Bal.
0.5Cu-0.3Mg 0.51 | 0.17 | 052 | 1.2 | 0.28 | Bal.
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Fig.1 Yield strength vs. aging time curves of the alloys having varying Mg contents, aged at RT- (a) and 90°C- (b) after brazing.
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Fig.2 Yield strength vs. aging time curves of the alloys having varying Cu contents, aged at RT- (a) and 90°C- (b) after brazing.
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Fig.3 DSC curves of the alloys aged for 90 days at 90°C.
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Fig.4 Transmission electron micrographs of the
0.15Cu-0.3Mg alloy aged for 90days at 90°C.
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Fig.5 Yield strength- (a) and tensile strength- (b) of the alloys aged for 90 days at 90°C.
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Yield strength vs. aging time curves of the
0.15Cu-0.3Mg- (a), 0.15Cu-0.5Mg- (b) and
0.5Cu-0.3Mg- (c) alloys. The cooling rate after
brazing is 200°C/min and 50°C/min.
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Fig.7 Compositions of solid solute Si. The cooling rate
after brazing is 200°C/min or 50°C/min.
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Fig.8 Transmission electron micrographs of the 0.15Cu-0.3Mg alloy aged for 7days at 180°C- (a) and an EDS spectrum
obtained from the needle-shaped precipitate indicated by the allow- (b) .
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Fig.9 (a) Transmission electron micrographs of the
0.5Cu-0.3Mg alloy aged for 7days at 180°C.
(b) An EDS spectra obtained from the needle-
shaped precipitate and matrix.
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