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Evolution of microstructure and texture of AZ31 magnesium alloy
extrusion sheet by hot rolling with falling temperature
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(1. School of Equipment Engineering, Shenyang Ligong University, Shenyang 110168, China;
2. College of Physical Science and Technology, Shenyang Normal University, Shenyang 110034, China)

Abstract: The evolution law of microstructure and texture in extruded sheets of magnesium alloy AZ31 during the hot
rolling falling temperature process was studied. The results show that slipping and twinning are the major deforming and
orientational hardening mechanism before annealing while the sliding of long grain in combination with the diffusing
transfer of fine equiaxed grain boundary becomes a major deforming one after annealing. With increasing the reduction,
the precipitation falls to pieces and spreads around. And the basal plane texture component has a maximum mutation
value of orientation density with reductions of 70%—80%. So a basal plane texture component {0001} is formed, which

has stronger orientation density that can be greatly reduced by softening annealing. A sheet of 0.5 mm in thickness can be

made from magnesium alloy AZ31 by one 67% reduction pass and one softening annealing pass.
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Table 1 Compositions of AZ31 magnesium alloy (mass

fraction, %)

Al  Zn Mn Si Fe Ni Ca Mg

2.86 1.12 0.37 0.0005 0.0002 0.0005 0.0016 Bal
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Table 2 Thickness and reduction in each pass during hot

rolling of extruded sheets

Pass Thickness/mm Reduction/%
Extruded sheet 3.779 0
1st hot rolling 1.349 64.30
2nd hot rolling 0.834 77.93
3rd hot rolling 0.637 83.14
4th hot rolling gggz 2;32
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Fig.1 Microstructures of AZ31 extruded sheet and hot-rolling sheets with different reductions in passes: (a) Extruded sheet;
(b) 64.30% in 1st pass; (c) 77.93% in 2nd pass; (d) 84.07% in 3rd pass; (e) 85.74% in 4th pass; (f) 87.59% in 4th pass
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Fig.2 TEM images of hot-rolling sheets with different reductions in passes: (a) 64.30% in 1st pass; (b) 87.59% in 4th pass

B3 AFEER N AFARAT 1 TEM &

Fig.3 TEM images of precipitation of hot-rolling sheets with different reductions in passes: (a) 64.30% in lst pass; (b) 77.93% in

2nd pass; (c) 87.59% in 4th pass



1186

T EA G R AR

2009 47 H

9, . [ .
. UI“‘ 90 % LUVEI?TO.S. Levels=0.5, (Ir
0,20, 10,20,
Max-9.330 90“2 ) @) S Max=8.623 9(?“ _ ®) ——/‘_/;: Max=28.770 9§“ ©
e=] Mincoose 8060 -3 Minco162 9-0-60 ——=— Min=0.139 | @&

5 o AP - T o
% ]I.E\rzl?}—t!.s. 0==90 =5 Levels=0.5, =90 % Levels=0.5, Or-90
[ 1.0, 2.0, -~ " (d} 1.0,20,:-- & .[e) . 41.0.2.0.--' & {f‘)
- =] Max=9.309 | 90 _o. 0 N =7 Max=9.969 90°% =060 = (oF | Max=10.101 s;n’@ ~0-60
- Min=0.088 Ase F 1 Min=0.109 AL5° Min=0.088 As

B4 AZ31 HrHBIANERE K F B HAEUR1E 0,—ODF # i 14
Fig.4 Constant p,—ODF sections of AZ31 extruded sheet and hot-rolling sheets with different reductions in passes by hot-rolling:
(a) Extruded sheet; (b) 64.30% in Ist pass; (c) 77.93% in 2nd pass; (d) 84.07% in 3rd pass; (e) 85.74% in 4th pass; (f) 87.59% in 4th

pass
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Fig.5 Orientational density of basal plane textures (¢;, 0°, 0°)
of AZ31 extruded sheet and hot-rolling sheets with different

reductions in passes
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Fig.6 Orientational density of strength point textures of AZ31
extruded sheet and hot-rolling sheets with different reductions

in passes
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