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Abstract

Effect of Sn addition on the stress corrosion cracking(SCC) resistance of the Al-Cu-Mn cast alloy was ia-

vestigated by C-ring test and electrical conductivity measurement. The electrical conductivity and SCC resistance in-
creased by Sn addition. The alloy containing 0.10%$n showed maximum electrical conductivity and the best SCC
resistance. At the same composition, the electrical conductivity and SCC resistance increased from peak aged condition
to over aged condition. The PFZ and coarse precipitates along the grain boundary were observed from TEM micto-
graphs. The fracture mods of the alloy was confirmed as intergranular type and showed brittle fracture surface, The
SCC mechanism of the alloy was concluded as the anodic dissolution model. The maximum hardness was increased
from 130Hv in the Sn-free alloy to 156Hv in the 0.10%Sn added alloy
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Table 1. Chemical composition of Al-Cu-Mn cast alloy
(Wt%)

Al | Cu | Mn | Ti Zr Sn
Sn free Bal. | 48 | 05 | 03 | 003 | -

0.10% Sn " " ” » " 0.10
0.20% Sn " » » » » 0.20
0.40% Sn " ] " " " 0.40
" 19.05
16,01
1,52 =

Unit : mm

Fig. 1, Size and configuration of C~ring specimen
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Table 2. Aging conditions of Sn containing Al~Cu~Mn
cast alloy for C-ring test

peak (hrs) | over 1 (hrs) | over 2 (hrs)
Sn free 13 16 30
0.10% Sn 5 9 30
0.20% Sn 0 12 30
0.40% Sn 12 16 30
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Fig. 2. Changes in microhardness with aging time for Sn con-
taining Al- Cu-Mn cast alloy aged at 170°C
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Fig. 3. Changes in electrical conductivity with aging conditions
for Sn containing Al-Cu-Mn cast alloy ; Sn content as indicat-
ed
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Fig. 4. Effect of Sn on the electrical conductivity of peak aged
Sn containg Al-Cu-Mn cast alloy
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Table 3. No. of alternating immersion cycle to SCC crack-
ing of Sn containing Al-Cu-Mn cast alloy under various
aging conditions

peak over 1 over 2
Sn free 336(cycles) | 408(cycles) | 432(cycles)
0.10% Sn | 1488(cycles) | 1632(cycles) | 1848(cycles)
0.20% Sn | 1248(cycles) | 1560(cycles) | 1728(cycles)
0.40% Sn | 648(cycles) | 768(cycles) | 984(cycles)
0.40% Sn

Peak(12hrs)

Over2(30hrs)

Fig. 5. Macrographs of C-ring test specimen showing SCC
cracking ; peak aged 0.40% Sn containg Al-Cu-Mn cast alloy
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Fig. 6. Formation and propagation of SCC crack in 0.10% Sn containing Al-Cu-Mn cast alloy (a) sur-
face cracking and (b) crack propagation path through grain boundary
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Fig. 7. SEM micrograph of the fracture surface of 0.10% Sn con-
taining Al~Cu-Mn cast alloy shows brittle fracture surface
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