






The influence of Mn on the tensile properties of SSM-HPDC Al-Cu-Mg-Ag alloy

cause lower ductility as these hard, brittle particles will serve
as stress concentrators, making it easy for crack initiation to
occur. Close inspection at high magnification reveals the
presence of the Al20Cu2Mn3 (see Figure 5(a-b)).

Mechanical behaviour

The average tensile values of the alloys in the T6 temper
condition are shown in Table II, with the standard deviation
from nine values shown in brackets. Table II shows that the
tensile properties (especially ductility) of the alloys decrease
with increasing Mn content as expected from SEM analysis.
The difference in the elongation of A201-B and A201-C is not
significant. Figure 6 clearly shows how the brittle particles
cracked during tensile testing. The same phenomenon was
experienced by Möller et al using SSM-HPDC F357 alloy13. 

Tseng et al.14 showed that Mn-bearing phases such as
Al20Cu2Mn3 caused the solid solution level of copper in the
matrix of A206 (the Ag-free version of A201) to decrease.
More importantly, they suggested that increasing the Mn-
solution level retarded the precipitation of the strengthening
phases in the alloy. This resulted in a decrease in strength of
the A206 alloy with increasing Mn levels—in agreement with
the observed results for A201 in this study (Table II).

Conclusions

High Mn contents in rheo-processed Al-Cu-Mg-Ag alloy
A201 resulted in the formation of high volume fractions of
Al20Cu2Mn3 particles. Tensile properties of the alloys
decreased with increasing Mn content. Micro-cracking of the
Al20Cu2Mn3 particles occurred during tensile testing, which
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Figure 3—EDS spectra of tentatively identified Al20Cu2Mn3 particle
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Figure 4—Secondary electron images of fracture surfaces of tensile specimens for alloys (a) A201-A, (b) A201-B and (c) A201-C in T6 temper condition
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caused a marked reduction in ductility. Increasing the Mn-
solution level presumably retards the precipitation of the
strengthening phases in the alloy, which results in a decrease
in strength with increasing Mn levels.
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Table II

Tensile properties of the three A201 alloys in T6
temper condition 

Alloy YS (MPa) UTS (MPa) %A

A201-A 297 (20.1) 407 (10.6) 13.4 (4.8)
A201-B 273 (9.7) 371 (12.1) 6.0 (1.6)
A201-C 267 (8.0) 353 (18.9) 4.2 (0.8)

Figure 5—Secondary electron images of fracture surfaces of T6 tensile
specimens at magnification of x2500 for alloys (a) A201-B, and (b) 
A201-C
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Figure 6—Secondary electron image of  0.6%Mn containing A201 in T6
temper condition after tensile testing to fracture




