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Effect of Mass Ratio of Zn to Mg on Microstructure and Mechanical
Properties of Hot—extruded Al-Zn-Mg-Sc Alloys
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(1. School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 2. Shanghai Jiao
Tong University Baotou Institute of Material Research, Baotou 014000, China)

Abstract: The effect of Zn/Mg ratio on the microstructure and mechanical properties of Al-2Mg-0.4Sc, Al-5Mg-0.4Sc,
Al-5Mg-2Zn-0.4Sc, Al-5Zn-2Mg-0.4Sc alloys extruded at 350 ‘C were investigated by optical microscopy (OM), X-ray
diffraction (XRD), scanning electron microscopy (SEM) and tensile testing under room temperature. The results show that
the increase of Zn/Mg ratio had a refining effect on the as-cast grains. Dynamic recrystallization occurred after extrusion,
and the grain size significantly decreased. However, the grain size of extruded do not decrease with the increase of Zn/Mg
ratio. On the other hand, the increase of Zn/Mg ratio makes the number of the second phase of Mg, (Al,Zn) increase and
shows a more obvious network structure. The yield strength of the extruded Al-Zn-Mg-Sc alloy increases with the increase
of Zn/Mg ratio, mainly because of a large number of Al;Sc particles and the second phase of fragmentation are distributed
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in the grain boundary in a network, so the second phase strengthening plays a leading role.
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Tab.1 Measured chemical composition of Al-Mg—-Sc and
Al-Zn-Mg-Sc alloys

CE Zn Mg Sc Fe Si Al

Al-2Mg-Sc - 1.887 038 0.033 0009 &
Al-5Mg-Sc - 4606 045 0.030 0.009 #f
Al-5Mg-2Zn-Sc 1.890 3.993 0.45 0.065 0.008 %E
Al-5Zn-2Mg-Sc ~ 4.736 1.945 0.009
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Fig.1 Microstructure of as-cast Al-Mg-Sc and Al-Zn-Mg-Sc alloys
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Fig.2 Microstructure of 350 ‘C as-extruded Al-Mg-Sc and Al-Zn-Mg-Sc alloys (Vertical to the extrusion direction)
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Fig.3 XRD patterns of Al-Mg-Sc and Al-Zn-Mg-Sc alloys
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Element [ Atomic| Weight
Symbol | Conc | Conc
Al 89.16 | 85.22
Sc 7.46 11.87

Mg 3.38 291

B

3

.
Element | Atomic
Symbol Conc

Al 84 61

Sc 12.25

Mg | 314

i ~ Z Y - Element | Atomic| Weight || Element | Atomic Weight

Element | Atomic| Weight |[ Element | Atomic| Weight Symbol | Conc | Conc || Symbol | Conc | Conc

Symbol | Conc | Conc || Symbol | Conc | Conc Al 85.69 | 78.76 Al 79.84 | 71.51
Al 87.68 | 84.41 Al 85.28 | 82.54 Sc 11.01 | 16.86 =
Sc 666 | 1069 Sc 11.58 | 10.09 Mg 213 | 1.16 Mg LE1DI10= 103
Mg 565 | 490 Mg 3.14 | 7.36 Z 1.17 | _2.61 Zn 897 [ 19.46

(c)Al-5Mg-2Zn-Sc

(d)Al-5Zn-2Mg-Sc
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Fig.4 SEM images of 350 C as-extruded Al-Mg-Sc and Al-Zn-Mg-Sc alloys
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Fig.5 EDS surface scan images of Mg distribution in 350C as-extruded Al-Mg-Sc and Al-Zn-Mg-Sc alloys
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Fig.6 EDS analysis of Mg distribution in 350 C as-extruded Al-Mg-Sc and Al-Zn-Mg-Sc alloys
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Fig.7 EDS surface scan images of Zn distribution in 350 'C as-extruded Al-Zn-Mg-Sc alloys
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Fig.8 Stress-strain curves of Al-Mg-Sc and Al-Zn-Mg-Sc alloys at room temperature
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Tab.2 Mechanical properties of AI-Mg-Sc and
Al-Zn-Mg-Sc alloys at room temperature

A4&RE  YSOMPa UTS/MPa  EL(%)
HE 128 212 19.9
Al-2Mg-Sc
350 CHIE 226 306 7.4
%A 145 296 19.6
Al-5Mg-Sc
350 ‘CHHE 308 413 9.2
wE 167 309 13.4
Al-5Mg-2Zn-Sc -
350 ‘CHIE 311 429 9.4
%E 247 371 8.5
Al-5Zn-2Mg-Sc
350 CHHE 364 458 117
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