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Table 1 Chemical compositions of studied alloys

Alloy code Nominal composition (mass fraction, %)
1# Mg-6Zn-3Al
2* Mg-6Zn-3Al-0.1Mn
3* Mg-6Zn-3Al-0.3Mn
4* Mg-6Zn-3Al-0.5Mn

01

2 IGLEHR

21 BEESR

2 FIi7n 45 25 Mg-6Zn-3 Al-xMn 4] XRD 1%,

15'

Schematic diagram for permanent mould, ingot and dimension of experimental sample (unit: mm)
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Fig. 2 XRD patterns of as-cast Mg-6Zn-3Al-xMn alloys:
(a) Alloy 1%; (b) Alloy 2%; (c) Alloy 3%; (d) Alloy 4"
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Fig. 3 Optical microstructures of as-cast Mg-6Zn-3Al-xMn alloys: (a) Alloy 1% (b) Alloy 2% (c) Alloy 3% (d) Alloy 4*
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Fig. 4 Non-dendritic microstructures of Mg-6Zn-3Al-xMn alloys treated at 580 C for 30 min: Optical images of (a), (c), (¢) and
(2)); SEM images of (b), (d), (f) and (h); (a), (b) Alloy 1%; (c), (d) Alloy 2°; (e), (f) Alloy 3% (g), (h) Alloy 4"
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Table 2  Particle size, shape factor and liquid phase fraction of

alloys
Alloy Particle Shape Liquid phase
code size/pm factor fraction/%
1" 103 1.35 38
2" 98 1.21 32
3" 121 1.53 21
4" 128 1.98 20
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Fig. 5 Non-dendritic microstructures of Mg-6Zn-3Al-xMn alloys treated at 580 “C for 30 min: (a) Alloy 1% (b) Alloy 2% (¢) Alloy

3% (d) Alloy 4"
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Fig. 6 Non-dendritic microstructure and map

scanning results of Mg-6Zn-3Al-0.1Mn alloy
treated at 580 ‘C for 30 min: (a) SEM image;
(b) Mg; (c) Zn; (d) Al; (¢) Mn
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Effect of minor Mn addition on non-dendritic microstructure
evolution of Mg-6Zn-3Al magnesium alloy

ZHANG Yu', HUANG Xiao-feng" %, GUO Feng', YANG Jian-chang', MA Ying" % HAO Yuan':*

(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China;

2. Key Laboratory of Non-ferrous Metal Alloys and Processing, Ministry of Education,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The as-cast microstructure and non-dendritic microstructure evolution of Mg-6Zn-3Al alloys with varied Mn
content (0%, 0.1%, 0.3% and 0.5%, in mass fraction) under isothermal heat treatment process were investigated with an
OM, SEM and XRD, respectively. The results indicate that the as-cast Mn-free alloy is composed of a-Mg, Mg,Zn;,
Mg;Zn; and Mgs,(Al, Zn),e phases. When the minor Mn is added to the based alloy after, resulting in the creation of
AlMn and AlgMns phases, meanwhile, the grains are gradually refined with the Mn content increasing. The alloys are
isothermally treated at 580 ‘C for 30 min, the obtained non-dendritic microstructures are comprised of primary a;-Mg
particles and a,-Mg particles existed in eutectic microstructures which form in secondary quenching solidification
process as well as eutectic phases with alveolate morphologies distributed between the primary solid particles. With the
increase of Mn content, the average size and shape factor of solid phase particles decrease first and then increase, the
volume fraction of liquid phase decreases continuously. When the content of Mn is 0.1%, the similarly spherical, finer
and roundness as well as uniform distribution solid phase particles are obtained. The solute diffusion and interfacial
tension play a leading role in the microstructural evolution during isothermal heat treatment. The component fluctuation
of Zn and Al solute atoms in liquid phase is an important reason for the generation of necking in the process of separation
and spheroidization of primary particles.

Key words: Mg-6Zn-3Al alloy; Mn addition; isothermal heat treatment; microstructural evolution; necking
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