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Effect of trace Sn addition on mechanical property and
microstructure of Al-2.5Cu-1.5Mg alloy
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Abstract: The effects of trace Sn additions on the ageing behavior and microstructure evolution of Al-2.5Cu-1.5Mg alloy
were investigated by the microhardness test, tensile test, SEM and TEM. The results indicate that the trace Sn addition
can increase the hardening and strengthening of the second stage of ageing. Adding trace Sn can significantly improve the
ductility of Al-2.5Cu-1.5Mg alloy, the elongation of Sn-containing alloy at peak aged is 20.5%, and the alloy elongation
is still 10.5% after aged at 150 “C for 1 000 h. The trace Sn addition can promote S phase precipitate and inhibit the S

phase coarsen at over-aged.
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Table 1

fraction, %)

Chemical composition of studied alloys (mass

Alloy No. Cu Mg Sn Al
1 2.5 1.5 0 Bal.
2 2.5 1.5 0.4 Bal.
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Fig. 1 Ageing harding(a) and ageing mechanical properties(b)
curves of alloys aged at 150 'C
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Table 2 Tensile strength and elongation of alloys exposured
at 150 ‘C for different times

Time/ Alloy 1 Alloy 2
h o/MPa  8/% o/MPa /%
Peak aged 384 14 391 20.5
500 363 13.9 382 14.45
768 360 9.35 377 11.85
1 000 353 4.79 366 10.5
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Fig. 2 SEM images patterns of alloys under quenched condition: (a) Alloy 1; (b) Alloy 2
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Al Element  w/% x/% Mg Element  w/%  x/%
Cu 18.45 9.32 Mg 27.88 53.87
Mg 1.80 2.38 Al 12.06 20.99
Al 69.02 82.13 Sn 56.90 22.56
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Fig. 3 Fracture morphologies((a), (b)) and corresponding EDS spectra of second phase((c), (d)) of alloys after peak-aged at 150 C:
(a), (¢) Alloy 1; (b), (d) Alloy 2
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Fig. 4 TEM images((a), (b)) and corresponding SAED patterns((a’), (b")) of peak-aged alloys at 150 C: (a), (a’) Alloy 1, 160 h;
(b), (b") Alloy 2, 175h
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Fig. 5 TEM images((a), (b)) and corresponding SAED patterns((a’), (b")) of alloys over-aged (500 h) at 150 C: (a), (a’) Alloy 1;

(b), (b") Alloy 2
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Fig. 6 TEM images showing morphology of S precipitates

along three kinds of typical dislocations!"”
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