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Intergranular Corrosion Susceptibility of AI-Mn-Cu Alloy
Subjected to Heat Treatment after Brazing Heating
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Abstract: As one of the measures against global warming, a changeover of the refrigerant
of car air conditioners is taking place from freon-based refrigerants to carbon dioxide. In
this case, the operating temperature is said to reach 180T. Aluminum materials for car air
conditioners will experience a change of metallic structure in such a service temperature
environment. To understand the corrosion behavior accompanying the metallic structure
change, an Al-Mn-Cu alloy was subjected to a heat treatment at 180C after brazing heating
at 600C for 3 minutes, and its intergranular corrosion susceptibility was investigated by an
anodic dissolution test.

The intergranular corrosion susceptibility increased with an increase in the amount of
Mn and Cu added and an increase in the heating time at 180T after brazing heating.
TEM observation verified an increase in the amount of precipitation of Al-Cu intermetallic
compounds and their selective precipitation at the grain boundary. The reason for the
increase of intergranular corrosion susceptibility is thought to be the Cu-depleted zone formed
along the grain boundary by the precipitation of Al-Cu intermetallic compounds at the grain
boundary.
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Table 1 Chemical composition of specimens.

(mass%)

Si Fe Cu Mn Al
0.18 0.38 0.01 1.13 bal.
0.19 0.36 0.14 1.1 bal.
0.19 0.38 0.43 1.07 bal.
0.20 0.43 0.46 0.05 bal.
0.20 0.43 0.44 0.47 bal.
0.19 0.42 0.43 0.64 bal.
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Fig.1 Schematic of heat treatment conditions.
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Fig.3 Optical micrographs after anodic dissolution of Al-
Mn-Cu alloy without heat treatment at 1807C).
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Fig.4 Optical micrograph after anodic dissolution of Al-
Mn-Cu alloy (180T 24h).
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Fig.5 Optical micrograph after anodic dissolution of Al-
Mn-Cu alloy (180C 720h).
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Fig.6 SEM image of Al-1.1%Mn-0.43%Cu alloy after
anodic dissolution.
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Fig.7 Bright-field TEM image and EDS analysis results
of intergranular precipitate of Al-1.1%Mn-0.43%

Cu alloy (without heat treatment at 180TC).
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Fig.8 Bright-field TEM image of intergranular precipitate
of Al-1.1%Mn-0.43%Cu alloy (without heat
treatment at 1807TC).
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Fig.9 Bright-field TEM image of intergranular precipitate
of Al-1.1%Mn-0.43%Cu alloy (180,720 h).
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Fig.10 Bright-field TEM image of intergranular precipitate
of Al-0.05%Mn-0.46%Cu alloy.
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