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Microstructure and Mechanical Properties of Al-5%Mg-1%Mn-x%Zn Alloys
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Abstract Effects of Zn and Zr additions on the microstructure and mechanical properties of Al-5%Mg-1%Mn
alloys were investigated. As Zn content increased in the Al-Mg-Mn-Zn alloys, the tensile strength and ductility of
as-cast alloys rather decreased while the tensile strength of the heat-treated alloys significantly increased mainly
due to the precipitation of fine MgZn, phases. Small amount of Zr was added to the 3%Zn alloy to further
enhance the mechanical properties, and it appeared to increase the strength and ductility, especially in as-cast
state.
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Table 1. Chemical compositions of experimental alloys (wt%)
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Fig. 1. Effect of aging time on the microhardness of Al-
5%Mg-1%Mn-xZn alloys (aging temperature: 160°C).
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Fig. 2. Tensile properties of Al-5%Mg-Mn-Zn alloys: (a)
as-cast and (b) T6 heat-treated.

£ 5 F 909 A, 7o 9952 vag
RozA FERAHINE Zndtre 27l et

Alloy Mg Mn Zn Zr Al
5Mg-1Mn-1Zn 5.06 0.92 0.80 - balance
5Mg-1Mn-2Zn 5.05 1.00 1.94 - "
5Mg-1Mn-3Zn 5.05 0.99 2.79 - "

5Mg-1Mn-3Zn-1Zr 4.85 1.48 2.68 0.93 "
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alloys.
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Fig. 6. Typical TEM micrograph of heat-treated Al-Mg-
Mn-Zn alloys: (a) fine Al-Mn-(Fe) phases (b) MgZn,.
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Table 2. Phases observed in the as-cast and heat-treated alloys

phases

as-cast

heat-treated (T6)

coarse phase (~tens pm)

Al6(Mn, Fe), Al57Mn12, AL,Mg,Zn,

Al6(Mn, Fe), Al57Mn12, Al,Mg,Zn,

fine ppt (100~500 nm) -

Aly(Mn, Fe), Al Mn,,

very fine ppt (~30 nm) -

n or n' MgZn,

Table 3. Effect of Zr addition on the mechanical properties of Al-5%Mg-1%Mn-3%Zn alloy

Alloy YS(MPa) UTS(MPa) Elongation(%)
as-cast T6 as-cast T6 as-cast T6

5Mg-1Mn-3Zn 104 226 216 394 2 4
5Mg-1Mn-3Zn-1Zr 163 238 295 389 8 6
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Fig. 7. SEM micrograph of coarse Al,Zr phase.
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Fig. 8. TEM micrograph with the diffraction pattern
showing the existence of Al,Zr as well as MgZn,,.
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