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Investigation of twinning process in magnesium alloy
by means of orientation mapping
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(1. School of Materials Science and Engineering,
University of Science and T echnology Beijing, Beijing 100083, China;
2. The 59th Institute of Chinese Weapon Industry, Chongqing 400083, China)

Abstract: The twinning process in a magnesium AZ31 alloy with initial texture is quantitatively analyzed during plane
strain compression by means of orientation mapping based on EBSD technique. T he results indicate that the { 10?2} twin-
ning of c-axis tension is the main deformation mechanism if c-axes of most grains in initial sample are parallel to the rolling
direction. The strong basal texture of {0001) Il ND will be resulted. As the strain increases, the number of twin relation-
ship of 86.3° (1120) increases to a maximum and then reduces. It is indicated that the amount of twins is proportional to
the basaloriented grains and not to the number of twin relationship detected. A quantitative relationship of strain and twin

amount is given and the related errors are discussed.
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Fig. 1

initial sample from hot rolled plate

Initial texture and acquirement of

(a) —Texture in hot rolled plate;
(b) —Sample acquirement from hot rolled plate;

(¢) —Texture of initial sample before
plane strain compression
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Fig. 2 Microstructures at different strains
(a) —Strained by 0.9%; (b) —Strained by 1.9%; (c¢) —Strained by 9. 3%
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Fig. 3 Orientation mapping on 0. 5% strained sample
(a) —Orientation mapping; (b) —{0002} pole figure;

(¢) —Misorientation distribution; (d) —Distribution of rotation axes at 80°~ 90°
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Fig. 4 Orientation mapping on 1. 9% strained sample
(a) —Orientation mapping; (b) —{0002} pole figure;

(¢) —Misorientation distribution; (d) —Distribution of rotation axes at 80°~ 90°
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Fig. 5 Orientation mapping on 9. 3% strained sample

(a) —Orientation mapping; (b) —{0002} pole figure;

(¢) —Misorientation distribution; (d) —Distribution of rotation axes at 80°~ 90°
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Fig. 6 Relationship of strain amount with
volume fraction of basaloriented grains
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Fig. 7 Orientation mapping on hot rolled plate
(a) —Orientation mapping; (b) —(0002) pole figure; (c¢) —Misorientation distribution; (d) —Distribution of rotation axes

AESHERMEE, kAP EdRE.

3 4R

BT e 4 S N0 HE A2 B i T B0 R AR BL )
(1012} ¢ SR 2 iy i 2 R Bl 23 A1 B 52 2%
W], ZAER BRI, BEN AR RIIOR, 2R G
R NMH, RGBSR KI LG T R . i
) R R 2R R XTI, 2R R R RAFAE R 2
DAL AR RN N 4 AZ A 46 X R R i T AR I
BREFHBNEERR, FERHREHES
SEAEH, RINAAE RN NIRRT . B SR
B E RN JT @R A R A R TBe

REFERENCES

[1] Yoo M H. Slip, twinning and fracture in hexagonal
close-packed metals[ J]. Metall Mater Trans A, 1981,
12A(3): 409 ~418.

Kelley E W, Hosford W F. The deformation characteris-
tics of textured magnesium[ J]. Trans AIME, 1968, 242
(4): 654~ 660.

Myshlyaev M M, McQueen H J, Mwembela A, et al

[2]

Twinning, dynamic recovery and recrystallization in hot
worked Mg-AFZn alloy[ J]. Mater Sci Eng A, 2002,
A337(1-2): 121~ 133.

Munroe N, Tan X, Gu H. Orientation dependence of slip
and twinning in HCP metals[ J]. Scripta Mater, 1997,
36(12): 1383 ~ 1386.

Mwembela A, Konopleva E B, McQueen H J. Mi

[4]

crostructural development in Mg alloy AZ31 during hot

working[ J]. Scripta Mater, 1997, 36(1): 1789 ~
1795.
Lach E, Kainer K U, Bohmann A, et al. Deformation

twinning of AZ31 alloy in quasistatic and dynamic com-



F1aEHE 1M

WK, S5 B BT R B S e 2 A R < 111 ¢

pression tests| A]. Kainer K U. Proc of Magnesium Al-

loys and Their Applications [ C]. Weinheim: Wiley
VCH, 2000. 354 ~358.

Gehrmann R, Gottstein G. Texture and microstructure
development during plastic deformation of magnesium
[ A]. Szprunzeed. Proc of 12th Inter Conf on Textures of
Mater[ C]. Montreal, Canada, 1999. 665 ~ 670.

YANG P, CUIF E, BIAN J H, et al. Relationships be-
tween deformation mechanisms and initial textures in
Trans Non-
ferrous Met Soc China, 2003, 13(2): 280 ~ 284.

Kocks U F, Westlake D G. The importance of twinning

Trans AIME,

polycrystalline magnesium alloys AZ31[ J].

for the ductility of CPH polycrystals[ J].
1967, 239(7): 1107 ~1109.
Sebastian W, Droeder K, Schumann S. Properties and
processing of magnesium wrought products for automo-
tive application[ A]. Kainer K U. Proc of Magnesium
Alloys and Their Applications DGM Inter Congress[ C] .
Weinheim: Wiley-VCH, 2002. 602 ~ 608.
Westlake D G. Twinning in Zirconium|[ J].

all, 1961, 9: 327 ~ 331.

Acta Met-

[12]

[13]

[16]

Wonsiewicz B C, Backofen W A. Plasticity of magne-
sium crystals[ J]. Trans AIME, 1967, 239(9): 1422~
1431.

Klimanek P, Poetzsch A. Microstructure evolution un-
der compressive plastic deformation of magnesium at dif-
ferent temperatures and strain rates| J]. Mater Sci and
Eng A, 2002, A324(1~2): 145~ 150.

Form W, Gindraux G, Mlyncar V. Density of anneal
Metal Science, 1980(7): 16~ 20.

B P, IMEIR, BER. B EE: — TR
AR RS | SR S B B[], AR AL
HE %5, 2001, 6(1): 50~ 54.

YANG Ping, SUN Zuqing, MAO Wermin. Orienta-

ing twins| J].

tion mapping: an effective technique for revealing the
morphology, crystallographic structure and orientation
of crystalline materials[ J]. Chinese Journal of Stereology
and Image Analysis, 2001, 6(1): 50~ 54.

Kelley E W, Hosford W F. Plane strain compression of
magnesium and magnesium alloy crystals[ J]. Trans
AIME, 1968, 242: 5~ 13.

(g% Jethh)



