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Grain orientation and texture evolution of
AZ31 magnesium alloy during hot compression
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Hunan University, Changsha 410082, China;
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Abstract: The characteristics for grain orientation and texture of AZ31 magnesium alloy were investigated by the
electron back scattering diffraction (EBSD) technique at different temperatures and strains during hot compression. The
types of dynamic recrystallization (DRX) for AZ31 magnesium alloy under different temperatures were researched based
on the grain orientation and texture. The results show that, at 350 “C, it displays the characteristics of continue dynamic
recrystallization (CDRX). The new grains are similarly orientated to the basal grain, which has strong {0002} basal
texture and is mainly on the basal slip. At 500 ‘C, it shows the characteristics of rotation dynamic recrystallizaion
(RDRX). At a true strain of 0.5, the orientation of new grain deviates from the orientation of basal grain. The oriented
nucleation, preferred core growth and RDRX attribute to the two different main basal textures, which is weaker than that
of {0002} basal texture at 350 ‘C. With the true stain increasing, one of the basal textures gradually disappears for
altering slip systems.
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Fig. 1 Influence of true strain on orientation evolution at strain rate of 0.03 s ' and temperature of 500 “C: (al) Orientation map at

true strain of 0.5; (b1) Orientation map at true strain of 1.0; (a2) Pole figure at true strain of 0.5; (b2) Pole figure at true strain of 1.0;

(a3) Pole figure at true strain of 0.5; (b3) Pole figure at true strain of 1.0

P 1(a2) KT i RLA {0002 4L T 5 RD AT . X2
PARIELRE AR R EAZMLEI S . 350 CHf, 2%
S ERE R CDRXM; 500 CIF, FUESEid R AR
TEAE ARG — 20 ) T BT FR ) 5 1) AT Ak AN A
(R, 3K S I I ) 0 B D) AR T w] A o ) AR AR
I A S T R B AR AT R, IR I %8R 4 RDRX! 7,

Kl 4 sl 500 C AN [R]EL R AR (R ) 22 53 AT
Kl 51 RO SR B Y . FEEE 4(a)
)T 51, BEAE ARG, KT 80° MK A FE

Gk oy B 31% B HTI D £ 9.6%, /T 6001 i At
#am,  HES ARG T 5 e 00~600, X 5K 1
TS AR

B 5 Fios AE SO AR 0.5 B ASRIEE R A9H )
ZE AL SE S 1 T SRR ) R B . ]
5(a)MI(b) 73 SR A 350 “C AT 500 °C IR 1) 22 43 A
K. [ 5(a)F%B, 350 CHF, & 10%/MH B i SR
AR 30°~40° M KA i It 18 S(b)FHH, 500 C )
i N, BT 1% S S R 800, X B HT



2144 o E A (8 R R 2012 48 A

{0002} = Correlated (29613)
0.032} — Random (theoretical)
&
5
% 0.024
fi=]
g
Z 0016}
o
[
0.008 | ” N
. . H H.“H"”ﬂﬂnnnn.nnu H
0 20 40 60 80

Misorientation angle/(°)
2 N 350 °C, FUNARN 0.5 I AR IEL FEEE S L AROREER ) oA BRI ) 250 A1
Fig. 2 Orientation map, recrystallization distribution map, pole figure and misorientation distribution map at temperature of 350 ‘C

and true strain of 0.5: (a) Orientation map; (b) Recrystallization distribution map; (c) Pole figure; (d) Misorientation distribution map
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Fig. 3 Influence of temperature on orientation evolution at strain rate of 0.03 s ' and true strain of 0.5: (a) Pole figure at 350 ‘C; (b)

Pole figure at 500 C

T 2 T ISE ANSE, T 500 CHImIR T, o 2.2 AL

F U e B A TR EG A, TR SR U AL TR AT diokE 6 7R BN AR Ay 0.5 B[R] E 4 AH A
W) R AR B AR WS 7 ), (AR B R B 6T EAHIE . & 6(c)FI(d) T A
5 IO EORLAS (W) ) SR ) 3 AR i, ANITOB RS W], B R R 21 R s A 3 R (2 DL LT )
FE&RSE, T 350 CHPRASELZNA TR, Bndiks 3 6(a)FI(b) Y RIN T BIAS 45 AFAE, {HJE 500 C
TIE TS S SR U, T DAL/ BE IR RLLE 350 CRIZH/N, I H P AR . AR SOk
FEAT30~40 CHIAS A o [4, 10, 14], 44AAE ¢ BT IR ) sl 1T ¢ 7 )



522 %5 8 XA, e AZ31 BES S AR R D R R4 36 2145
0.14 0.048
(@) (b)
0.121 0.040
= Correlated (6587) : = Correlated (12502)
> 0.10} — Random (theoretical) > — Random (theoretical)
5 £ 0.032
= 0.08} &
= £ 0.024
2 006} E
< <
5 < 0.016}
& 0.04} &
0.021 0.008 | H NN H
s OE 11 1111 Y | nland X ”H””.”Hﬂﬂnﬂ”ﬂﬂnﬂ I
0 20 40 60 80 0 20 40 60 80

Misorientation angle/(°)

Misorientation angle/(°)

B 4 NASHE R 0.03 s WAL R 500 C R RS I i) 25 40 A0 A5 Ak 5

Fig. 4 Influence of temperature of misorientation evolution at strain rate of 0.03 s ' and a temperature of 500 °C: (a) Misorientation

distribution map at true strain of 0.5; (b) Misorientation distribution map at true strain of 1
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Fig. 5 Influence of temperature of misorientation evolution at strain rate of 0.03 s ' and true strain of 0.5: (a) Misorientation

distribution map at 350 “C; (b) Misorientation distribution map at 500 C
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Fig. 6 Influence of temperature on texture and microstructure at strain rate of 0.03 s ' and true strain of 0.5: (a) Microstructure at

350 °C; (b) Microstructure at 500 C; (c) Pole figure at 350°C; (d) Pole figure at 500 'C
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Fig. 7 Influence of true strain on texture at strain rate of 0.03 s ' and temperature of 500 ‘C: (a) Pole figure at true strain of 0.5;

(b) Pole figure at true strain of 1
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