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Age Hardening and Mechanical Property of Extruded Al-Zn-Mg-(Cu)
Al Alloys with Sc addition
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Abstract

The age hardening behavior and mechanical properties of an extruded Al-Zn-Mg-(Cu)-0.1 wt.%Sc

alloy were investigated with the Sc addition and ageing temperature. The results showed that the Al;Sc com-
pounds were formed by Sc addition and distributed preferentially along the extrusion direction. The age hard-
ening of Al-Zn-Mg-Cu-0.1 wt.%Sc alloy which was treated by T6 process was more significant than that of Al-
Zn-Mg-0.1 wt.%Sc alloy. The tensile property of Al-Zn-Mg-Cu+0.1 wt.%Sc alloy was also higher than that of Al-
Zn-Mg-0.1 wt.%Sc alloy, which is 691 MPa and 584 MPa in strength and 9% and 11% in elongation, respec-

tively.
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Table 1. Chemical composition of alloys (Wt.%)
Alloys Zn Mg Cu Sc Cr Mn Ti Zr Al
Bl 9.02 2.41 2.67 0.06 0.03 0.01 0.03 0.1 Bal.
B2 5.95 2.36 0.42 0.1 0.01 0.23 0.03 0.1 Bal.
Al7075 5.2 2.5 1.6 - 0.25 0.2 0.3 0.2 Bal.
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Fig. 1. Optical microstructures of alloys with longitudinal
direction. (a) As-received B1, (b) Solid solution heat
treated Bl and (c) As-received B2, (d) Solid solution
heat treated B2, (e) As-received Al7075, (f) Solid
solution heat treated Al7075.
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Fig. 2. Optical microstructures of alloys. (a) Transverse
direction of B1, (b) Longitudinal direction of Bl
Longitude, (c) Transverse direction of B2, (d) Longitudinal
direction of B2, (e) Transverse direction of Al7075, (f)
Longitudinal direction of Al7075.
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Fig. 3. EPMA photographs of B2 Alloy.
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Fig. 4. DSC graphs of alloys after solid solution heat
treatment at 480°C for 2 hr.
(2) B1, (b) B2, (c) Al7075
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Fig. 5. Age hardening curves of alloys. (a) B1, (b) B2
and (c) Al7075.
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Table 2. Peak hardness and age hardening extent of the alloys
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120°C 140°C 160°C
Alloys
Peak, H, AH, Peak, H, AH, Peak, H, AH,
Bl 195 93 187 90 176 79
B2 168 80 154 66 120 32
Al7075 180 82 159 74 - -
Table 3. Mechanical properties of alloys with aged at 120°C for 1440 min
Alloy YS, MPa UTS, MPa Elongation,% n K
B1 660 691 9 0.06 871
B2 565 584 11 0.07 757
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Fig. 6. Mechanical properties of as-extruded and alloys
with aged at 120C for 1440 minutes (T6 treatment).
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