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Abstract Effect of Cd addition on the stress corrosion cracking(SCC) resistance of Al-Cu-Mn cast alloy was investi-
gated by C-ring test and electrical conductivity measurement. With increasing Cd contents, the electrical conductivity
and the SCC resistance were increased. The PFZ and coarse precipitates along the grain boundary were observed from
TEM micrographs. The fracture mode of the alloys was confirmed as intergranular type and showed brittle fracture
surface. As a result, it was concluded that the SCC mechanism of these alloys is the anodic dissolution model. The
maximum hardness was increased from 127Hv in the Cd- free alloy to 138~ 145Hv in the Cd addition alloys.
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Table 1. Chemical composition of Al-Cu-Mn cast alloys(wt%)

Al Cu Mn Ti Zr cd
Cd free Bal. 48 0.5 0.3 0.03 -
0.05% Cd ” ] , p , 0.05
0.10% Cd , p , p , 0.10
0.15% Cd p , , p ’ 0.15
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Fig. 1. Size and configuration of C-ring specimen.
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Fig. 2. Correction factor for stress in C-ring specimen.
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Table 2. Aging conditions of Cd containing Al-Cu-Mn
cast alloys for C-ring test

peak (hrs} | overl(hrs) | over2 (hrs)
Cd free 14 18 30
0.05% Cd 14 18 30
0.10% Cd 12 15 30
0.15% Cd 8 12 30
3. #5 « ng
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Fig. 3. Changes in microhardness with aging time for various
Cd containing Al-Cu~Mn cast alloys aged at 170C.
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Fig. 4. Changes in electrical conductivity with aging conditions
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Fig. 5. Effect of Cd on the electrical conductivity of peak aged
Cd containg Al-Cu~Mn cast alloys.
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Table 3. C-ring test results of Cd containing Al-Cu-Mn
cast alloys for various aging conditions

peak overl over 2
Cd free Crack Crack Pitting
0.05% Cd Crack Pitting -
0.10% Cd Pitting Pitting -
0.15% Cd Pitting - -
0.05% Cd

peak(14hrs)

Over2(30hrs)

Fig. 6. Macrographs of C-ring test specimen; peak aged 0.05%
Cd containg Al-Cu-Mn alloy shows SCC cracking.
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Fig 7. Formation and propagation of SCC crack in 0.05% Cd containing Al-Cu-Mn cast alloy (a) sur-
face cracking and (b) crack propagation path through grain boundary.
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Fig. 8. SEM micrograph of the fracture surface of 0.05% Cd con-
taining Al-Cu-Mn cast alloy shows brittle fracture surface.
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Fig. 9. TEM images of 0.15% Cd containing Al~Cu-Mn cast alloys show PFZ and grain boundary
coarse particles (a) peak-aged, (b) over-aged.
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