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different Euler angles during Mg alloy tube compression
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Relationship between grain basal orientation and maximum SFs of different micro deformation modes during

extension along RD: (a) Basal {a) slip; (b) Prismatic {a) slip; (c) pyramidal {c+a)slip; (d) {1012} extension twinning;

(e) {1011} compression twinning
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Fig. 3 Pole figures of magnesium alloy sheet under different rolling methods and temperatures: (a) NR, 200 ‘C; (b) NR,

250 C; (c) DSR, 200 C; (d) DSR, 250 C



3666 T A e E SR

2022 412 A

FEMIBR m Rt 7 sh SR A T, g T
b, ifidEm 7M. B4k, 250 ‘CHIEL
HIELE 261 K, NRAK 5 DSR B F A R 5%
HHHEX . XFEHE3b)AI(d)AT %1, DSREA 1H i
Hr e =R B R A, BRI R 1 SFH% A B
BiEE, IR EmEE RS SRR A R
I, T S BB TERE 1A B

350 5
300+ P
1 4
& 250
s
Z 200
o
s 150H
= 1 ——200C, NR
100 2——250°C,NR
3——200C, DSR
50 4——250 C, DSR
0 0.05 0.10 0.15 0.20
True strain

4 AEFLE TR B A SO B R ) - N AR
%4
Fig. 4 Tensile true stress — strain curves of magnesium

alloy sheet under different rolling techniques

HE L)AL, PR R, 28k c Bl
558 377 1) 92 £ B 0° %1 90° AR AL I, v i 2R 5k D ey
B[] 328 e A A ] s 4 &8 KE ¢ il 5 ND-TD -
[ f1 8 0°~20°1F,  H: Schmid Kl-F 4238 T 0, i
SRR ORI ) o7 T R R B ) Y P s A 2 R
¢ Bl /& 5 7 77 19 A DR 0°0~300 25 A IRF, - i fi
2% g ) Schmid K- F{E £235 0.5, fERLMARE K&
JaB. IXEMAE R TAELFRAE S SR, .
VSR FHART e fin 1 125 AR AT Rz 1Y) ¢ B i 25 ND
KB, BT UMESE S SR h A, fifdias

{1070}

e

5 BeE MK
Fig. 5 Pole figures of magnesium alloy rod

RNV R

3 BARIOME Schmid B FitE K
Nz FA

Bt G AU AR P R R AR TR SN, 4303
SR SR T AR 1 22 SR RIRR B R A7 AE BIRR Y
W, SRR . Hor, BEG Sb  S R
FVRFIE SR T PAT THE M R ), B S Al R
A REAE A R AT T AR #LIH

B 5 BTon AR EBSD 2 A W45 1) 7 AZ31
BEA S BEARM (5 B 3 56 I FIAROM AR D) AR 1
EBSD 5254 K H Zeiss Gemini SEM500/300 3% & 5144
Fi 8 E I EBSD R4S HL, A5 A B B
FJFl HKL Channel 5 5 {347 422 4047 L 5 i)
W P BT S 7R 1) R B R AR T DA Y, AR RE I ¢ Bl
55 ¥ 44 Bl 7] (RP 5% & 75 17], - Extrusion direction, ED)
M, JHIERE D550 A0, (R kL A T
{1010} 7% £k 5 ED 3¢ /1 N 0~m/6.  HR 35 BR 437 £ 1) 32
S, HAZEUARHE SR R (0, 6, 0, ) KT A
H(0~2m, /2, 0), FHow L 6 fras, % mkise
ED([0001])ig 4% o (BUETEH N 0~27), A& 1,
P LU 3)) S5 (R [1010] Fl A i i, e % m/2(4 fR), B
B 56 LI 0, (B R 0, S 28T I S HRoRE I D o WL B
[AJRFAE o

FERRE 1 B bt SR IR A1 R B VS

J&, MHE _EIR A Schmid X5~k AT RAXS
Bty i M AT AR S O AR AR S 1 5 ke 3
U TE T . BRE S MM T RELE I AL i Pt
il 7] (ED) oL A 5 e 4 A2 7, DL K A% 1) D s 4
Ao

{1012}

Levels




3255 12

RS, 5 BEASAORNURRF ST # Schmid (K715 S8 3667

0001 [ ED

6 WAL AIE X
Fig. 6 Definition of Euler angles

FE BB 4 B 1Rl 1) o A 550 4 A8 T R
XPTREENER R, BTN J7 R AT TR, K
Schmid Al F 17 X, H Schmid K R8%F; X T
7R i, R Bl ) s 447 I AL T BRI (Sehmid P74
U ECEE T 0.5), £ R m R A iy U AL TR e T
FEEE R &, 2250w B EUE 4, 4 (0~2x, /2,
0O Eik it 5 AP, 1955 K Schmid Bl 1{E
9043, [FIFE, 13BIHERIE RAEEES S flin)
P A B i 1) B KR Rl -9 0.450 BT R 448
s 5 B < A A 1K) il o) e B s 4 5 A P AR X

B, FTU HAMI T, AR AR, 1EEE 4
B i b g R, RO AR AR AU
T R T ANHE VR0 AR BE & i b 1) il )
JE4gid A, 32 B0 AR T A ) Az A 22 it
STV R AR T o R 250, SR R &R 2 BT LATE il
[ R AR B R S AR T KB 3, R
K& 4l 5 ED AR B Sk, BT A Tiig #
ZIIE S B UIR I SIS, P LLIX R 43 o () i T
TH R RAE IR A T R T BB JE B

K7 Flts NEE G S BEMIR AR 1] (RD ) 46 15 4
WL FR) 5 1T X 7] 5 AN [] 00 A% T 48 20 B K Schmid K]
TR FR. HET(@)TH, AaRL c Bh5 8 )
[ (RD1)ZI R 4500, BeTHITE# 2 40T BRI &) 5
31, XT 5 RD1 A PAT B B SpkL, HCIET
THRE RNALTREE . Fl 7o) RT A,  XFRR
¥R, Hikiciil 5 RDIFATHRE NS B H
I, FEENE A FR H A A Oy A . ] 7(a)
5 (o)l H0, BT 5T IE R R AL — 58 AR LA
YO TR AT A, X R AR B S SR M AR )
JEAEAR T, XM AR e KRB, H
Bl 7(c)rl 50, *THEMEH &R, EHESSBEMIER
o] gk A2, kL) o Bl 5 RD1 % 0°~30°H ,
AT B s T2 dn KLY ¢ Bl 5 RD1 G2 60°1

001
( a) ‘E_(&O]/}. Schmid factor (b) {0 } Schmid factor ( C) {OOQI } Schmid factor
0.434 Ps g g « 0.434 Ve p ’ . 0.493
0379 ‘ 0379 ' 0.456
/ = 0325 4 . 033 & \J = 0.420
L 0271 : 0384
) e Bozir B o217 M 0343
= 2 Moie 0.162 0311
: T i T
e 8 I 0 I I 0203
(A < V 4
. » <& \/ \,
/ - o e
0001 0001
(d) { } Schmid factor ( e) { _} Schmid factor
- > 0.500 V4 ~» 0.500
p 4 « 0357 0.424
4 \ T | Rp2
Bo B 0193
-0.125 0122
-0.250 0.047
-0.375 -0.028
I—o.soo I‘0-104
N L 4 P A
o N C— o

El7 BEGEHEAITAR A (RD1) A8 AL AR 22 1 B -5 A R OW AR T 30 K Schmid (K] (SF) 96 &

Fig. 7 Relationship between grain basal orientation and maximum SFs of different micro deformation modes during radical

(RD1) compression of magnesium alloy rod: (a) Basal slip; (b) Prismatic slip; (c) Pyramidal {ct+a) slip; (d) {{012} extension

twinning; (¢) {1011} compression twinning



3668 T A e E SR

2022 412 A

HEME R R AT EHE A

HHE 7(d) AT 51, FEBE S S F AR M) R 47 2 T
IR, YR e il 5 RD2 32 £ S 00~20° 8 (HL
KL c fffala) T 5 RD1HE H), S22 d 4 T 5 )
M5 830, FEAER JE 7 M 12 00~40° 4 #5532 1%
ZAF, X EMETEREM AR I R 4E B TR, T %
£ YR P9 1) AR ORKS S BB AR . B R S B
5% 53 e oRL IR ¢ il (e 82 3 77 m), T H A 40 1
s AL R AN R AR . BB SR M TE AR F) R 4R R T
AT J5 ) R ) AR Ak T FH 8 IR i SRR R

Kl 7(e) T NG 42 1) R 46 75 I iR 25 T
B[R] 5 {1011} 4628 4 52K Schmid (R FIX R H
Bl 7(e)RI AT, ML ¢ S5 R 7 ) i 30°8T,
AR7R b AL TR, I ELAE 3 5 1) 0°~60° Y S
Wi A, RUNZA I I R IR G W R85 Bh K 46
CEET

X BE A 4 AL 20 BV ED A1 RD J7 (7] (0 A B 2
JE 45 T2 78 O ATLEE 23 B 2% B, AH Ao A
TEML 5 o0 A 28 A0 RRE [ 13 29 #r 45 SR — 5
B S TE SE bR B o T B 7K 52 il b S B A AR
T MR 2 F8E B A 7 52 (1 7 AR Tl 6 T
600 s, =y AT B AT AIE 4R B A Y R AR TR R L R
s R D6 T X I Bl A R 4 R AT 1 AT
Mo B9 R NS &M AR AL HE 2 4 1100 s™
SRR 43 ) B 1) R AR ) B0 A R 4 7 T B 1)
J1-F AR R, LAl 1) R 4 AR TR 1 LN ) -
I AR B e Ay LR B A AR S Bh ke (1 S Y i 2k, 3L
720 IR 9 SR B AR AR R B AT U . B 9 AT
U, AR ) R 4 BB - B AR it 2 A AL REAE
S A5G BTIX B, BT 1 7 0 AR A T
Ja3# . WIHT SR e, 86 e b il ) TR 45 8 %
B, SETHVE R R AL TR, T o il D) Ak 1k
HIa), BT CATE AR TR AR B B A 22 i (1)K & 2l
Yo W E RGRSE . B 7T LEH, A&k
MAZ [ R 48 TR, 24 kL1 ¢ Fil 5 B 70 77 19 1
30°~60°1 , Zi 43 dmoRiL P I TV B8 AR Ak T AL
[F I ] 7(d) 7R, 20 R G 43 BRI ¢ il
RD2 Jy ] — B Ek H2 30 19 4 i 22 4k T FOL )
XERAGE R TEAIEI B, Ao b R I 7 &
APHAR R8T R R G A BT YN
FEAR TRz, DR AR 1) PR 445 1 Jee IR 5 2 ey 3
TER REFTE, 5805 ) 46 1 ko AR

ED RDI

8 BRGEMMERFIRD) KSR TEHTE fohi i 42
o

Fig. 8 [Illustration of grain orientation variation before and
after radical (RD1) compression of magnesium alloy rod:

(a) Before deformation; (b) After deformation

T K 4 -

HIEI O T J, FEARTEI G IHT, ol i) I 48 ) S84
77— AR [ 2 X6 L FA) I S e AR 1A e 4
AU A R i A RE R, AR fi
RERKEE B, SR o Bl b TR BT R AR YT
7T . RS T, HmEE R KRR
ZhB, T HETE A2 R I A BT VIS Ty, i DAAE
AT I SARL JE T e R X T4 48 A2
7 () A1) U 7 A 7, B 20wl (1 B [ A7 A
SETTEM R R B, o E o SRR H e DA R T A
TV F R R XL SRR IR AN T B 7(d)H 2
71 R AT 2R i JS S AR ER 20 ok, BIIX 2
FLE R A R AN .. AR, IREA
Iy ERRLR ST R e BT RV A R I 55T
DIN ik T HEmTE A2 &%, FrUEARIE R, 121
J 246 (4 152 7 B AT il P IR 4 AR T

e MR MR AR I R A8 AR Y Ja (0 RE R R K
oA AL 10 Bz o % EC IS BR o ) et H ] 5



3255 12

RS, 5 BEASAORNURRF ST # Schmid (K715 S8 3669

fit, TTLAE HAEAR A S48 AR )5, oL i) o il b
I8 J& 05 11350 53 0 A Ee AR TR B A 05 TR SR o JX R A
ONAEAR [ s 2 AR 1V 1 RE A 3 20 RS Bl L A 22
XA L I T 1 7(d) T s R E 1 R e R
Iy SRR I R R B 2R A A AL
1) A% Ak U €] 8 FT 7~ o Schmid BA] K 0 348 4 o KL
(LR 7(d)) W2 A2 ) s 46 A2 2 3 R o A A Bl fif

450
400
350

& 300
%250
200
150
100
50

s/MPa

True stre

0 0.02 0.04 0.06 0.08 0.10 0.12 0.14
True strain

B9 B4 4 AY ED AIRD Jy [ A 5 8 48 3 2 (1100
s ™) F 408 LR 7~ L AR T 22

Fig. 9 True stress—strain curves of magnesium alloy rod
for compression along ED and RD under high strain rate
(1100 57"

Max: 9.20

E10 BASHMIBR(RD ) SRS SRR & & 5o A

280, Ak AR KA, RATEAE 10
R R AfoRL L )RR

B 10(b) 1 & A 0 A RFAE o, BT IS 1
KA AE /D B (1012} hr {22 i 5. R4E ] 10(c)
AN S RLER RV REAE ,  J8 Bl 2R S IR IS0 3 Stk L
IR AR, DR ERLE AR Y S A
ARAR G, IR EORLTE AR Y 5 A7 AE B AR o
] 10(b) th 2 7= A8 T J5 B9 AN Sl ks o A7 AE 2D & )
(1012341012} 28 4 F o 1K J& RN TE AR FE G i v b
WHEBJE B T AR {1012} 28 fd AR o AN [F) A2 1 ]
FELE B 22, Jir BAAS 5] 2% 44 AH 38 I8 T 1% {1012)-
{1012} 28 57207,

FiAh, EHE10b) AT, AR S 3 43 ok
FELE{I0T 11012} —RZFd Ao {10113-{1012} — IR Z8
i A 7E 26 )8 3h {1011} FK 46 28 & 25 a7 K8 3h
(1012} Fr 28 5 . B 7(e) B, ¢ Bl 5 My 7 )
(RD1) & fi £ 0°~30° 78 [ P 19 Rz B ) 5 {1011} s
4548 f 1) Schmid [ FHEE 0.5 1M 5 )8 8. FE4625 5
JR BN, A kL c B RD2 4 20 57°, WMk 5
1) oKL ¢ il 55 RD2 [ 9¢ M 7E 3°~33°Yu [l P o % HWL )
T6 N IR — 3023 ok S P 7(d) A R {1012} dr
25 i SR 4 k(55 RD2 B9 M 20 4F 0°~20°) 5

RD2
RD1
100 pm
1210
ED
Levels 0110

{1012}
{1011}
{1012}-{1012}

i {10T1}-{1012}

Fig. 10 Distributions of grain orientations and grain boundaries of magnesium alloy rod after radical compression: (a) Grain

orientations; (b) Grain boundaries; (c) Pole figures



3670

T A e E SR

2022 412 A

&, ARIMAE 5 2L AR T Al B JA shhi 2 i . T
{1011} Hs 247 2 it )l 57 B9 D) 82 9 4R v 5 BB I
HLE10(b)), RAESEILA SR RS T {1011}-
{1012} —IRZE4, . B 10(b) B dk FR A {1011} &
AiR S, R AT A (101 1-1012} 28 & 7

4 ZEip

1) B T BT R A AR 75K B A S o
AR ) Schmid PRt 5077, & 750 LAY
F T HAth HCP &4 Schmid Al 7715

2) BB SR i A AR T (1) Schmid Kl 773 B %
B, BROME H 0% T SR A R T A T R T e 2R
Blo USR5 FLIAS RS ORE 10 22 Tl 4 £ B2 R I
20°, MIAS UL B SEIEE RIEE.

3) IHE 7 HA RSN S M IR A
4778 U1 Schmid Bl T3 A, RS &M AE W
JE4GRmT, SR — PO A A, #A B o SRR
WG R TIHEE). B St R 468 T Sl 25
B, OW AR T (00 22 S A 5 S 2 il pr) A0 A% 1)
FEGEIT, LR — T AR 28 75 i R o 5 A AR
fE7 T L .

4) BEG SRR AR A R GEI 20 Sk S sh
A8, AR ] 1) AR AR AE 5 2 T Schmid B4
g R —2, I dki a3 3 7 A F 1 Hr
s AR, TR R{1012)-{1012) 28 & 5L, /b & ok
PR {101 13-{1012} 25 5 FE .

REFERENCES

[1]  xltess, fF 3k, $IKF, 55 ANFEELH T 20 AZ3 1846 4%

WM S IR SO RE R RE I [T]. o [ 4 & A4, 2012,
22(12): 3293-3299.
LIU Hua-giang, TANG Di, HU Shui-ping, et al. Effect of
rolling technology on forming properties of AZ31
magnesium alloy sheets at room temperature[J]. The Chinese
Journal of Nonferrous Metals, 2012, 22(12): 3293-3299.

[2] VLV, Bveny, SRIEMM, 55 . P ELH] AZ31 B E AR )
ABYE I T2 AR TEALHI[I]. kTR, 2015, 43(8): 7-12.
JIANG Hai-tao, DUAN Xiao-ge, CAI Zheng-xu, et al.
Superplastic process and deformation mechanism of

asymmetrically rolled AZ31 Magnesium alloy[J]. Journal of

Materials Engineering, 2015, 43(8): 7-12.

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

LEE J B, KONNO T J, JEONG H G. Effect of differential
speed rolling on the anisotropy of mechanical properties and
texture evolution of AZ31 Mg alloys[J]. Journal of Alloys
and Compounds, 2010, 499: 273-277.

PR, BEERR, AR, 2 AZ31 B S HOMH IR XU R
Sl SR KT MR 546 I]. A ()8 Ak, 2012,
22(9): 2492-2499.

HUO Qing-huan, YANG lJi-yue, MA Ji-jun, et al. Texture
weakening of AZ31 Mg alloy sheet under bidirectional
cyclic bending at low temperature and subsequent
annealing[J]. The Chinese Journal of Nonferrous Metals,
2012, 22(9): 2492-2499.

HUANG G S, LI H C, SONG B, et al. Tensile properties and
microstructure of AZ31B magnesium alloy sheet processed
by repeated unidirectional bending[J]. Transactions of
Nonferrous Metals Society of China, 2010, 20(1): 28-33.
HONG S G, PARK S H, LEE C S. Role of {1012} twinning
characteristics in the deformation behavior of a
polycrystalline Magnesium alloy[J]. Acta Materialia, 2010,
58: 5873-5885.

WANG X X, MAO P L, WANG R F, et al. Role of {1012}
twinning in the anisotropy and asymmetry of AZ31
Magnesium alloy under high strain rate deformation[J].
Materials Science and Engineering A, 2020, 772: 138814.
XIN Y C, JIANG J, CHAPUIS A, et al. Plastic deformation
behavior of AZ31 magnesium alloy under multiple passes
cross compression[J]. Materials Science and Engineering A,
2012, 532: 50-57.

GODET S, JIANG L, LUO A A, et al. Use of Schmid factors
to select extension twin variants in extruded magnesium
alloy tubes[J]. Script Materialia, 2006, 55: 1055-1058.

SONG G S, ZHANG S H, ZHENG L, et al. Twinning, grain
orientation and texture variation of AZ31 Mg alloy during
compression by EBSD tracing[J]. Journal of Alloys and
Compounds, 2011, 509(22): 6481-6488.

YIN D D, BOEHLERT C J, LONG L J, et al. Tension-
compression asymmetry and the underlying slip/twinning
activity in extruded Mg-Y sheets[J]. International Journal of
Plasticity, 2021, 136: 102878.

JONAS J J, MU S J, AL-SAMMAN T, et al. The role of
strain accommodation during the variant selection of primary
twins in magnesium[J]. Acta Materialia, 2011, 59: 2046 —
2056.

LIU X, JONAS J J, ZHU B W, et al. Variant selection of
primary extension twins in AZ31 magnesium deformed at
400 “C[J]. Materials Science and Engineering A, 2016, 649:
461-467.



332 BEE 12 RS

& BEG SR NLEEE SO Y Schmid [R5 & 8

3671

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

BARNETT M R, KESHAVARZ Z, BEER A G, et al. Non-

Schmid behaviour during secondary twinning in a
polycrystalline magnesium alloy[J]. Acta Materialia, 2008,
56: 5-15.

MARTIN E, CAPOLUNGO L, JIANG L, et al. Variant
selection during secondary twinning in Mg-3%Al[J]. Acta
Materialia, 2010, 58: 3970-3983.

MU S J, JONAS J J, GOTTSTEIN G. Variant selection of
primary, secondary and tertiary twins in a deformed Mg
alloy[J]. Acta Materialia, 2012, 60: 2043-2053.

XIN R L, GUO C F, JONAS J J. Variant selection of {1012}-
{1012} double twins during the tensile deformation of an
AZ31 Mg alloy[J]. Materials Science and Engineering A,
2017, 700: 226-233.

ZHU B W, LIU X, XIE C, et al. {1012} extension twin
variant selection under a high train rate in AZ31magnesium
alloy during the plane strain compression[J]. Vacuum, 2019,
160: 279-285.

WU B L, DUAN G S, DU X H. In situ investigation of
on the

extension twinning-detwinning and its effect

mechanical behavior
Materials and Design, 2017, 132: 57-65.

RITRE, SR AR OB, LR R TS SR ATE
MUIE TS v BTS2 [0, R 2 R 7%, 2014, 6(6): 1-6.
SONG Guang-sheng, ZHANG Shi-hong, XU Yong, et al.

of AZ31B magnesium alloy[J].

Application of schmid factor in Mg alloy deformation micro-
mechanism investigation[J]. Journal of Netshape Forming
Engineering, 2014, 6(6): 1-6.

X, BREAD, X IF, 25 . Schmid K7 E 715 K A
BeA AR I RE R R 0], 48 A2, 2018, 54(6):
950-958.

LIU Yan-yu, MAO Ping-li, LIU Zheng, et al. Theoretical
calculation of Schmid factor and its application under high
strain rate deformation in Magnesium alloys[J]. Acta
Metallurgica Sinica, 2018, 54(6): 950-958.

TANG W R, LIU Z, LIU S M, et al. Deformation behavior of
ultrafine grained Mg-7Gd-5Y-1.2Nd-0.5Zr alloy under high
strain rates[J]. Materials Science and Technology, 2019,
35(18): 2225-2233.

XIN R L, MAO M Y, HUANG X X, et al. Observation and
Schmid factor analysis of multiple twins in a warm-rolled
Mg-3Al-1Zn Alloy[J]. Materials Science and Engineering A,
2014, 596: 41-44.

CHEN S F, SONG H W, ZHANG S H, et al. An effective
Schmid factor in consideration of combined normal and
shear stresses for slip/twin variant selection of Mg-3Al-1Zn

alloy[J]. Scripta Materialia, 2019, 167: 51-55.

[25]

[26]

[27]

(28]

[29]

(30]

[31]

[32]

(33]

[34]

RITME, 5, Rk, 55 BE A S M AT A2
BLHILI]. B 48 4k, 2020, 30(7): 1574-1583.
SONG Guang-sheng, NIU Jia-wei, ZHANG Shi-hong, et al.
Twinning mechanism of Magnesium alloy rod torsion[J].
The Chinese Journal of Nonferrous Metals, 2020, 30(7):
1574-1583.

CHANDOLA N, MISHRA R K, CAZACU O. Application of
the vpsc model to the description of the stress-strain
response and texture evolution in AZ31 Mg for various strain
paths[J]. Journal of Engineering Materials and Technology,
2015, 137(4): 1-10.

GUO X Q, CHAPUIS A, WU P D, et al. On twinning and
in rolled Mg alloy AZ31 wunder uniaxial
of Solids

anisotropy

compression[J]. International Journal and
Structures, 2015, 64/65: 42-50.

GUO X Q, CHAPUIS A, WU P D, et al. Experimental and
numerical investigation of anisotropic and twinning behavior
in Mg alloy under uniaxial tension[J]. Materials and Design,
2016, 98: 333-343.

WANG H, RAEISINIA B, WU P D, et al. Evaluation of self-
consistent polycrystal plasticity models for Magnesium alloy
AZ31B of Solids
Structures, 2010, 47: 2905-2917.

KUANG J, ZHANG Y Q, DU X P, et al. On the

sheet[J]. International Journal and

strengthening and slip activity of Mg-3Al-1Zn alloy with
pre-induced {1012} twins[J/OL]. Journal of Magnesium and
Alloys, 2021. [2023.01]. http://doi. org/10.1016/j. jma. 2021.
07.016.

REN X W, HUANG Y C, ZHANG X Y, et al. Influence of
shear deformation during asymmetric rolling on the
microstructure, texture, and mechanical properties of the
AZ31B magnesium alloy sheet[J]. Materials Science and
Engineering A, 2021, 800: 140306.

GUO L L, FUJITA F. Effect of deformation mode, dynamic
recrystallization and twinning on rolling texture evolution of
AZ31 magnesium alloys[J]. Transactions of Nonferrous
Metals Society of China, 2018, 28: 1094-1102.

U5 OME, B, B R, L IETORB I BRI AZ31 B
T B RAT AR ). DA kL, 2021, 52(1):
1173-1179.

SU Hui, CHU Zhi-bing, XUE Chun, et al. Study on plastic
deformation behavior of AZ31 Magnesium alloy based on
viscoplastic self-consistent model[J]. Journal of Functional
Materials, 2021, 52(1): 1173-1179.

KABIRIAN F, KHAN A S, GNAUPEL-HERLOD T. Visco-

plastic modeling of mechanical responses and texture

evolution in extruded AZ31 Magnesium alloy for various



3672

T A e E SR

2022 412 A

[35]

loading conditions[J]. International Journal of Plasticity,
2015, 68: 1-20.

RITRE, SRR, 25248, 5. AZ31 BES S R HRM AL A
J 45 B ROW ML ER (). Wi AT < A ORES T RE, 2019, 48(11):
3563-3570.

SONG Guang-sheng, ZHANG Jian-qiang, NIU Jia-wei, et al.
Micro-mechanism of various paths compression of the

extruded AZ31 Mg alloy rod[J]. Rare Metal Materials and

[36]

[37]

Engineering, 2019, 48(11): 3563-3570.

LI L, MURANSKY O, FLORES-JOHNSON E A, et al.
Effects of strain rate on the microstructure evolution and
mechanical response of Magnesium alloy AZ31[J]. Materials
Science and Engineering A, 2017, 684: 37-46.

NAVE M D, BARNETT M R. Microstructures and textures
of pure Magnesium deformed in plane-strain compression[J].

Scripta Materialia, 2004, 51: 881-885.

Calculation and application on Schmid factor in studying

deformation mechanism of magnesium alloy

SONG Guang-sheng', XU De-bin', XU Yong?, CHEN Shuai-feng?, ZHANG Shi-hong?

(1. School of Materials Science and Engineering, Shenyang Aerospace University, Shenyang 110136, China;

2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: Formula on the Schmid factor (SF) was established with the Euler angles measured by the electronic

backscatter diffraction technique (EBSD), which could be applied to calculate the SFs of HCP structural materials.

With this formula, the relationship between variation of grain orientation and SFs for different plastic deformation

modes during the extension of magnesium alloy sheet was systematically analyzed. The results show that the

existence of basal texture within the magnesium alloy sheet is not beneficial for activations of basal sliding and

extension twin, but beneficial for activations of prismatic and pyramidal slips. The improvement of the mechanical

properties of magnesium alloy sheet caused by the differential speed rolling is limited. The differences in

activation of micro deformation mechanism between axial and radical compressions of magnesium alloy rod are

caused by their distinctive SFs for grain, which correspondingly result in obviously different mechanical properties

for two loading cases.
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