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Intergranular Corrosion Susceptibility for AI-Mn-Cu Alloys
Subjected to Heat Treatment at 180°C after Brazing Process
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Abstract : The alternation of an air-coditioner refrigerant from a freon-based refrigerant to CO. is
proposed. A maximum temperature in the CO, heat-exchange cycle approaches to 180°C after
brazing, which might affect susceptibility to intergranular corrosion. In this work, the intergranular
corrosion susceptibility of Al-Mn-Cu alloys heat treated at 180°C after brazing was investigated. In
both of the heat treated and non-treated Al-Mn-Cu alloys, Al-Cu intermetallic compounds were
observed at grain boundaries, while in the non-treated AI-Mn-Cu alloys, Al-Mn intermetallic
compounds also existed at the grain boundaries, being in contact with the Al-Cu compounds. The
observation indicates that the Al-Mn compounds promote precipitation of the Al-Cu compounds at
the grain boundaries. It also means development of Cu depleted zone along the grain boundaries.
However, the intergranular corrosion susceptibility was decreased when the heat-treatment time
become longer because Cu solid solubility in the grains decreased down to the same level of the Cu
depleted zone. With the Mn concentration, the decreasing rate is accelerated and the time needed
to show no suscepitibility is shortened.
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Table 1 Chemical compositions and homogeneous
treatment conditions of specimens.

(mass %)

No. | Si | Fe | cu | mn | Al | Homogeneous
treatments
® 0.18 | 0.38 | 0.01 | 1.13 | Bal. 600°CX3 h
@ | 019 | 0.42 | 0.16 | 1.11 | Bal. 600°CX3 h
® [ 019 | 0.38 | 0.43 | 1.07 | Bal. 600°CX3 h
@ | 020 | 043 | 0.46 | 0.05 | Bal. 600°CX3 h
® 0.19 | 0.42 | 0.43 | 0.64 | Bal. 600°CX3 h
® | o019 | 042 | 0.16 | 1.11 | Bal. No
@) 0.19 | 0.42 | 0.16 | 1.11 | Bal. 470°CX3 h
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Fig. 1 Composition map in terms of Cu and Mn
concentration of specimens.
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Fig. 2 Optical micrographs of the cross section after anodic
dissolution for Al-1.1%Mn-Cu alloys.
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Fig. 3 180°C holding time variation of corrosion depth after
anodic dissolution for Al-1.1%Mn-Cu alloys. Pitting
corrosion and intergranular corrosion is denoted as
PC and IGC, respectively.
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Fig. 4 SEM images of the cross section after anodic
dissolution for Al-1.07%Mn-0.43%Cu alloy.
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Fig. 5 TEM images of precipitates on grain boundaries for
Al-1.07%Mn-0.43%Cu alloy.
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Fig.6 STEM image (a), and EDS line analysis (b)
for Cu-depleted zones on grain boundary for
Al-1.07%Mn-0.43%Cu alloy heat treated at 180°C for
720 h after brazing.
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Fig. 7 Optical micrographs of the cross section after anodic
dissolution for Al-Mn-0.4%Cu alloys.
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Fig. 8 180°C holding time variation of corrosion depth after
anodic dissolution for Al-Mn-0.4%Cu alloys.Pitting
corrosion and intergranular corrosion is denoted as
PC and IGC, respectively.
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Fig. 9 TEM images of precipitates on grain boundaries for
Al-0.05%Mn-0.46%Cu alloy.
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Fig.10 Optical micrographs of the cross section after anodic
dissolution for Al-1.11%Mn-0.16%Cu alloy.
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Fig.11 180°C holding time variation of corrosion depth
after anodic dissolution for Al-1.11%Mn-0.16%Cu
alloy. Pitting corrosion and intergranular corrosion is
denoted as PC and IGC, respectively.
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Fig.12 TEM images of precipitates within a grain for as
brazed Al-1.11%Mn-0.16%Cu alloy.
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