5031 B 5 W FEEREEEFR
Volume 31 Number 5 The Chinese Journal of Nonferrous Metals

DOI: 10.11817/j.ysxb.1004.0609.2021-36567

2021 4 5 H
May 2021

Mg-11Gd-4Y-2Zn-0.4Zr & & #1372
ALVERUAE R T HIE

#oORML R R KR

(1. HEEERE SJEpEFRT, TR 1100165
2. FEBEERE RS, JE5T 100049)

O HTREVES Mg-11Gd-4Y-2Zn-0.4Zr &4, FIH &M EMEOM). H#HB T EHEI(SEM) A B 115
BT (EBSD) R 454 BY B /) 8 RO AR R T 58, RGWE TUI A S AE 350~450 C L 75 v 4H 2405
W SARTENEE, Niza &RV LEN I RIS 3. SRR HEAVE, Z6e5in5E
AR BT U T R, [, TR BTN TS . 350 CATERT, %G & R TEALH] LA
(@) BBAE, HorfR R ARG, 28 AR AR R B S it R i, BT (a) WS AR AR 5 52
FOIET, A LPSO AHFHAT B TE UM RIAS s 400 CASTEET, #5r Stobi L A8 &, 7R 2R & FORIHL AT S T
RAEBNASTE G 450 TN, AR SRR RS SR “ XU 2L, 458U AR, af
DRTE SOLIRIT 220 (A

XKi#iF): Mg-Gd-Y-Zn-Zr &4 A%,
XEHRS: 1004-0609(2021)-05-1188-15

Phns KGN Sha

FESES: TG146 NHEARERS: A

SIScHgR A 5, 2 WA, FkE%E Mg-11Gd-4Y-2Zn-0.4Zr £ & e 1 R A S Ak U S AR TEHLEE). o
A 0 4R 223, 2021, 31(5): 1188—1202. DOI: 10.11817/j.ysxb.1004.0609.2021-36567

ZHENG Ce, CHENG Ming, ZHANG Shi-hong. Microstructure evolution and deformation mechanism of
Mg-11Gd-4Y-2Zn-0.4Zr alloy during hot torsion[J]. The Chinese Journal of Nonferrous Metals, 2021, 31(5):
1188—1202. DOI: 10.11817/j.ysxb.1004.0609.2021-36567

M LA S AME A B S S E LK. iR
JE/EE IR v+ B R P MR PE REAE IR A RF o, 3 bl

AT N2 R STPRS IR . S In#EG 717 T
(0001)JE [ JE 45 I, LPSO A1 A& ZEFHT LARIE S N 1

TR, BERA 7 SRR i HA
MBS vk e, PRI, PR 2SR R A 2 2% A 2
A RIFRS AR BT Gdy Y SRt E
K Cu. Zn. Ni FFEI0RILFEAE, EMEEEE
HE B — K S B T 45 # AH(Long-period stacking
order phase, LPSO ). ZMFIAFAEMUE R A4
(RIBRFE, [FIN AT DLE RSN kit = & e 1 2
1&[5*8]0
X FEHMEICERN Mg-RE-Zn REEE 4,

LPSO #H& HE N EZ R n TS, %A

SR TP, TTE YA (0001 FE T R A AS TR, LPSO
AR 2 20 P0E), N BRI R R TS 1A
TEAE I, sk, LPSO T30 Kz HA 3 28 T 5
Mg-RE-Zn &4 I8 45 AT ARmECR . B9t
RIMTEL e RS, S AHOR LPSO H
] ZE R 4 DURLF-I0R TR A% (PSN)AL IR i3E 20 78 7
i RA, FIRT &R R ER LPSO A HrHy 4b m] bA
WORAIAEGEE, TR fm A, 3 — 20T R 45 5 i
¥i. HAET, X Mg-RE-Zn R&E&MIWR EEEPE
By 4O BRI L B A IR B

BEEWB: ERESHIRRIBUR E E R 61 2 5 % 15(SQ2018YFE011170)

Yiis HER: 2020-06-17; 1EITHEA: 2021-03-16
WiEEE: £ W,

BIBFST R, 4, Bi%: 024-83970196; E-mail: mcheng@imr.ac.cn



31 B S W b

R, % Mg-11Gd-4Y-2Zn-0.4Zr & G FAHFE b TR 20 2305 A0 A S AR T AL 3L

1189

JIRE T AL LA TENLER, 16 T 3 VIR )
WA NI TR D . Rk, SR B A4 T
Mg-RE-Zn & 4 A IR KBTI & =
LRHERE

FH A% AR T 2 — T A Sy a7 B 1) 50 ) B ) N 807
W, AHECEC TR R R4 72, T DLSE IR
B SJIBVEAR T, it G i R v FR 246 00FN s 4 AR
HHORE i T 4 R T 5| A2 AR T AR 21, 5
S Ath 0, B U] 4 F A R 1 AR T T2 (S 2B LA
(DSR)P*. %53 18 5% £ % [ (ECAP)™) . & [k 11 4%
(HPT)POSE) AR LY, HHEEAR T AT LA S o gt 32 1 A8 T
TPE . NARHR D AR, LM s
TG L2 5AF I ——XF 8L, G H T2 40 A R A A
BIEAIL IR T o BRI Ah, BEE BT Tt &,
B &M ER RN S8R )2 Kk A R
(AL, R R T Mg-RE-Zn R4 & B L]
AT E N

R, A SCfE & 4% Mg-11Gd-4Y-2Zn-0.4Zx
&4, P EAH BB OM). F14 7 BB (SEM)

Bl1 [EAES GWZKI114 &4 R

(d)

FHF 15 BUR AT (EBSDYEIAR, HHR %G SEAR
T BT P FAR U AL, SR, 4R BT
DIARE IS iZ & e AL, 9 L8 E e T
AR R AR SR .

| S
1.1 SCIgsR

S8 RER I # &S Mg-Gd-Y-Zn-Zr £ 4 (fa K
GWZKI114 &%), o H 0N 10.8% Gd3.93% Y-
1.94% Zn. 0.37% Zr (AR5 %), H4LNh Mgt
o B REEM AR T4 500 Cy 16h ¥
SR Kb EE, AR EE. B SR LN
SRR AL, SFEERRSTAN 73 pum(LE 1(a)).
R A R A AT, AT NS AR A
F 2R 14H-LPSO AH. & [A1HR 18R-LPSO #H LA
e E IR A Mgoa(Gd,Y)s(ILEL 1(b)). [EAES
HIUNBENLSA (LB 1(c)A(d), HHHE N
5.741%1,

{0001}
Texture intensity

Fig. 1 Microstructures of as-solution treated GWZK114 alloy: (a) Backscatter electron figure; (b) Morphology of second

phases; (c) Inverse pole figure™™”; (d) Pole figure!*”



1190 hEA O RYR

2021 45 A

1.2 IWHE

IR PETE A A BE 03B U, 3R Bk
TERA ST Ui B 2()FizR . #HLEL SEIGTE H il A4
PRI R AT o B R R T R S R AR (L
2(b)), FERG AR SN AER:, AT DLSCBLRE
st it B A LE 2R I 5 Sz o FAH G S 00 iR JEE 7)
A4 350 C 400 C. 450 °C, HIFE A 4 (°)/s(i
KEERNATE RS 0.01 s, HEEERERWZ, H
G RESLEDEH KYE, MR S

FHL %% Ja B it R FH B K A 26 D) 1V 5 0 48 T )
IF, BRI, WE R R AR T Mg I =
AL BT H LML N 2(c) P A BT IX R
B): AN ROCLER), R1.5(HHE), R3(GUER). K
FH 4 A0 2 505 (OM) Al 31 4 H 7 S5 1 8% (SEM) X A8
TE I O L 2L AT WL . OML AT SEM R FEZE WL %
W), RAJEMIE AW g EWRRR+2 mL UK ER+2
mL 7K+14 mL 985347 40 22 85 il . R #4 %k EBSD
PEL 4 i R AT SR, s A
F Channel 5 ¥4t 13E4T 4253 . EBSD /A 1] 48 1k
2 LN E )G, R A E R b5 75 5,
ZBRIR AR JE DA s b 3 . ARIOE S 2
N: HJE 15V, EE-30~-35C, KA 120~150s,
HLARTR Y 10% e SR +90% I K TR A TR (AR 43 50) o
EBSD ###i[X4 N 550 um X500 pm, FH#iEKN
0.8 pmo

2 FER5MIR

2.1 NA-REThsk

T I AR IE ML AT LIRS 350~450 CHAE 5L
A 6 S IR T MEEEGNE 3T
R), BHEICHR[23], KPR AR SR8 77T LA
A EIMAR

NEY

azﬁ(3+m+n) )

A TORHAE: R NREMAREEBCEAR: m NAR
WEACAH IR R n N ARG IR - R3S SCHR[30],
B m=n=0.,

MR 2 (2) M (3) AT LATH515 2 A% 1 FE A e K
PARAE IR Y T RLAR RN AL o
y=2nNR/I] 2)

E =

3

Sl

Ay NBIUINAS; N ONHIFEEEG R ONFERR
FRBCEAR(G mm); [ ONFEARIEBK E(12 mm); ¢

B 3(b)rm AR A (1) ~(3) 1+ H 15 2
350~450 CHIFE LR (i KB R AL(R=3 mm)&E

a
@ 110
8.5
35
(Unit: mm)
(©)
-
T
1
H
= RD Microstructure

observation zone

2 AR RE

Fig. 2 Dimensional drawing of torsion sample(a), welding thermocouple sample(b) and schematic diagram of microstructure

observation zone(c)
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Fig. 4 Microstructures evolutions of torsion samples at different temperatures (RD: radial direction; AD: axial direction;
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Fig. 5 SEM images of samples after hot torsion
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Fig. 10 DRX behavior of twinning grain at 400°C: (a) M4, inverse pole figure; (b) M4, band contrast figure; (c) M4, local
misorientation figure; (d) M5, inverse pole figure; (¢) M5, band contrast figure; (f) M5, local misorientation figure
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and 450 ‘C(c)

FHTATE, IX LeHH 7748 T B A5 A 7 5 1 o if A% 2
Jillo 7E 400 ‘CAZJERT, ABTEHIHA, & P AT LLLER £
R, DU IR LPSO AT . B
AT R RSN, 2R PR A /N A AR
H LPSO AHHH 3t T A1 o F i 3 3 v] LA 82 21 3h 7
A5 SR, LR 400 CHIFARTER GWZKI114 &
SRR AENSTEE . £ 450 CHER, & ME
052 [0S U8 A by N v 1 P | - 9 i
BRRKEE, JEEEMWEE RPFFE M LPSO A1
HHAT IR AE . ERTEIERE , AR ZEFRE R
R LPSO M, TERGELEH, BAETERahAHEE
f BBk o HLIR LPSO AH LA PSN ML i i3t 2 25 P 45

MRERA, ERC CTEER” A SN Rk
W G, A2 dT A A EIR LPSO AiE ¥
(e s A FE SRR R, WA B ] DU 3 25
A AR, “TREEIR” ZL4UM “RaBER”
e RLE8) I S 25 45 (CDR X)L B o

4 ZEip

1) EEX GWZKI114 & S ASE N
BK: 350 CHIFEA LA LUK RIS fk . el
FUHATHY LPSO #H LA S b BRI 2R 25 400 C
AR T H LR K AR TE Sk H1 4T LPSO A8



1200

hEA O RYR

2021 £ 5 H

i I BRI A /0N P B 2 A R DA R R B R 2
SERMRL; 450 CHIFAR TSNS« BDUBEZH
217 RIRLKAR T ShoRL 5 S B T ) 5 P 2 5
Fi, TEARTE SRl P AT LARL 8% 21 /b B )« REBEIR
ey A

2) MG, 132 T Atk E =P R R
LN, HEERTCERE TS, SRR A
BEAR, AR AR 3 B R 450 'C RN BhAS T
SE T RLIR B AL SR 0 AR T 2R I S5 A

3) AREEHEZER, GWZKI114 & 4T
A TEHLE]: 350 CHIFL IS AR P (o) WA E
BUARTEALS, 55 dmRi Tt a b AR A AR, AR g
PRI PRI A R e i, [EIIN LPSO AT AT A2
B FE T B AR AR R 52 s 400 CHIFE AR TERT,
ZRIER R A, HERIL IR § M LPSO A
Prin TR sS4 R A 450 CHIEASTER,
fm S Htk LPSO AHLL PSN ML & 45 S T 4%, I
RS WS RERRE, BN AER LPSO M
BEB) A5 45 A% (0 R s P % i SR K

REFERENCES

(11  T3UL SEERESHEARM]. dEat Bl diktt, 2007:
365.
DING Wen-jiang. The science and technology of Mg
alloy[M]. Beijing: Science Press, 2007: 365.

2] ZREE, BREW, T3 &S S A 255 it
FIVIR 5 RET]. 48, 2018, 54(5): 637-646.
WU Guo-hua, CHEN Yu-shi, DING Wen-jiang. Current

research and future prospect on microstructures controlling

of high performance magnesium alloys during
solidification[J]. Acta Metallurgica Sinica, 2018, 54(5):
637-646.

B3] REME, BREM, TS, BeG SAEMT MR SUHT 78 B
FHBUIR 5 R[] BANUK, 2016, 22: 281-292.
WU Guo-hua, CHEN Yu-shi, DING Wen-jiang. Current
research, application and future prospect of magnesium
alloys in aerospace industry[J]. Manned Spaceflight, 2016,
22:281-292.

[4] POLLCK T M. Weight loss with magnesium alloys[J].
Science, 2010, 328(5981): 986—987.

[5] ZHANG Y H, CHENG S D, FANG C F, et al. Effect of
deformation and post-annealing on microstructure and
mechanical properties of long-period stacking ordered phase

in MggsNisY5 alloy[J]. Materialia, 2020, 9: 100551.

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

LYU J, KIM J, LIAO H, et al. Effect of substitution of Zn
with Ni on microstructure evolution and mechanical
properties of LPSO dominant Mg-Y-Zn alloys[J]. Materials
Science and Engineering A, 2020, 773: 138735.

SHI B Q, ZHAO LY, CHEN D C, et al. Characterization of a
novel 14H-LPSO structure and related elevated-temperature
mechanical behaviors in an extruded Mg-Y-Zn-Cu alloy[J].
Materials Science and Engineering A, 2020, 772: 138786.
ZHU Y M, MORTON A J, NIE J F. The 18R and 14H
long-period stacking ordered structures in Mg-Y-Zn alloys[J].
Acta Materialia, 2010, 58(8): 2936—2947.

SHAO X H, YANG Z Q, MA X L. Strengthening and
toughening mechanisms in Mg-Zn-Y alloy with a long
period stacking ordered structure[J]. Acta Materialia, 2010,
58(14): 4760-4771.

CHEN R, SANDLOBES S, ZENG X, et al. Room
temperature deformation of LPSO structures by non-basal
slip[J]. Materials Science and Engineering A, 2017, 682:
354-358.

XU C, NAKATA T, QIAO X, et al. Effect of LPSO and SFs
on microstructure evolution and mechanical properties of
Mg-Gd-Y-Zn-Zr alloy[J]. Scientific Reports, 2017, 7: 40846.
LIU W, ZHANG J, WEI L, et al. Extensive dynamic
recrystallized grains at kink boundary of 14H LPSO phase in
extruded MgypGd;Zn;Lis alloy[J]. Materials Science and
Engineering A, 2017, 681: 97—102.

LIU H, JU J, YANG X M, et al. A two-step dynamic
recrystallization induced by LPSO phases and its impact on
mechanical property of severe plastic deformation processed
Mg97Y2Zn1 alloy[J]. Journal of Alloys and Compounds,
2017, 704: 509-517.

ZHANG D X, TAN Z, HUO Q, et al. Dynamic
recrystallization behaviors of Mg-Gd-Y-Zn-Zr alloy with
different morphologies and distributions of LPSO phases[J].
Materials Science and Engineering A, 2018, 715: 389—-403.
ZHOU X J, LIU C, GAOY, et al. Hot compression behavior
of the Mg-Gd-Y-Zn-Zr alloy filled with intragranular
long-period stacking ordered phases[J]. Journal of Alloys and
Compounds, 2017, 724: 528—536.

XU C, PAN J P, NAKATA T, et al. Hot compression
deformation behavior of Mg-9Gd-2.9 Y-1.9 Zn-0.4 Zr-0.2 Ca
(wt%) alloy[J].
40-49.

XU CY, ZHENG M Y, XU S W, et al. Ultra high-strength

Materials Characterization, 2017, 124:

Mg-Gd-Y-Zn-Zr alloy sheets processed by large-strain hot
rolling and ageing[J]. Materials Science and Engineering A,

2012, 547: 93-98.



31 B S W

o, . Mg-11Gd-4Y-2Zn-0.4Zr &4 LS 18

L SV A T AL 1201

(18]

[19]

[20]

[21]

[22]

(23]

[24]

(23]

[26]

(27]

(28]

YAN Z, ZHANG Z, LI X, et al. A novel severe plastic
deformation method and its effect on microstructure, texture
and mechanical properties of Mg-Gd-Y-Zn-Zr alloy[J].
Journal of Alloys and Compounds, 2020, 822: 153698.

DONG B, ZHANG Z, YU J, et al. Microstructure, texture
evolution and mechanical properties of multi-directional

forged Mg-13Gd-4Y-2Zn-0.5 Zr alloy under decreasing

temperature[J]. Journal of Alloys and Compounds, 2020, 823:

153776.

RAMEZANI S M, ZAREIHANZAKI A, ABEDI H R, et al.
Achievement of fine-grained bimodal microstructures and
superior mechanical properties in a multi-axially forged
GWZ magnesium alloy containing LPSO structures[J].
Journal of Alloys and Compounds, 2019, 793: 134—145.
SHAH S S A, WU D, CHEN R S, et al. Static
recrystallization behavior of multi-directional impact forged
Mg-Gd-Y-Zr alloy[J]. Journal of Alloys and Compounds,
2019, 805: 189—-197.

K PH, ABERVE, BB, 4. Mg-5.6Gd-0.8Zn & &£
Bog R AT S Eh A M. SE sk, 2020,
56(5): 723-735.
ZHANG Yang, SHAO Jian-bo, CHEN Tao, et al.
Deformation mechanism and dynamic recrystallization of
Mg-5.6Gd-0.8Zn alloy during multi-direction forging[J].
Acta Metallurgica Sinica, 2020, 56(5): 723—735.

BISWAS S, BEAUSIR B, TOTH L S, et al. Evolution of
texture and microstructure during hot torsion of a magnesium
alloy[J]. Acta Materialia, 2013, 61(14): 5263—5277.
WATANABE H, MUKAI T, ISHIKAWA K. Effect of
temperature of differential speed rolling on room temperature
mechanical properties and texture in an AZ31 magnesium
alloy[J]. Journal of Materials Processing Technology, 2007,
182(1/3): 644—647.

LI B, TENG B, CHEN G. Microstructure evolution and
mechanical properties of Mg-Gd-Y-Zn-Zr alloy during equal
channel angular Materials Science and
Engineering A, 2019, 744: 396—405.

LI 'Y, QU C, WANG J, et al. Exceptional aging hardening

pressing[J].

behaviour of nanocrystalline Mg-Y-Nd-Gd-Zr alloy prepared
by high pressure
Compounds, 2020, 813: 152123.

BARNETT M R. A Taylor model based description of the

torsion[J]. Journal of Alloys and

proof stress of magnesium AZ31 during hot working[J].
Metallurgical and Materials Transactions A, 2003, 34(9):
1799-1806.

ZHANG H X, CHEN S F, CHENG M, et al. Modeling the
dynamic recrystallization of Mg-11Gd-4Y-2Zn-0.4Zr alloy

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

considering non-uniform deformation and LPSO kinking
during hot compression[J]. Acta Metallurgica Sinica(English
Letters), 2019, 32(9): 1122—-1134.

ZHENG C, CHEN S F, WANG R X, et al. Effect of
hydrostatic pressure on LPSO kinking and microstructure
evolution of Mg-11Gd-4Y-2Zn-0.5 Zr alloy[J].
Metallurgica Sinica (English Letters), 2020, 34(2): 248—264.
YU J, ZHANG Z, XU P, et al. Dynamic recrystallization

Acta

behavior of Gd-containing Mg alloy under torsion
deformation[J]. Journal of Alloys and Compounds, 2019, 787:
239-253.

JIANG M G, XU C, YAN H, et al. Unveiling the formation
of basal texture variations based on twinning and dynamic
recrystallization in AZ31
extrusion[J]. Acta Materialia, 2018, 157: 53—-71.

TONG L B, LI X, ZHANG D P, et al. Dynamic

magnesium alloy during

recrystallization and texture evolution of Mg-Y-Zn alloy
during hot extrusion process[J]. Materials Characterization,
2014, 92: 77-83.

RITHE, BRiEER, 1R 5, 55 AZ31 BRE SR AN
Jr2 R AR BALHIT]. b E A (g R AE AR, 2016, 26(9):
1869—-1877.

SONG Guang-sheng, CHEN Qiang-qiang, XU Yong, et al.
Twinning mechanism and mechanical property of AZ31
magnesium alloy during multi-paths compressions[J]. The
Chinese Journal of Nonferrous Metals, 2016, 26(9):
1869-1877.

HONG S G, PARK S H, LEE C S. Role of {10T2} twinning
characteristics in the deformation behavior of a
polycrystalline magnesium alloy[J]. Acta Materialia, 2010,
58(18): 5873-5885.

JIANG J, GODFREY A, LIU W, et al. Identification and
analysis of twinning variants during compression of a
Mg-Al-Zn alloy[J]. 2008, 58(2):
122—-125.

CHEN S F, SONG H W, ZHANG S H, et al. An effective

Scripta Materialia,

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.

SITDIKOV O, KAIBYSHEV R. Dynamic recrystallization
in pure magnesium[J]. Materials Transactions, 2001, 42(9):
1928-1937.

SHAO X H, ZHENG S J, CHEN D, et al. Deformation
twinning induced decomposition of lamellar LPSO structure
and its re-precipitation in an Mg-Zn-Y alloy[J]. Scientific
Reports, 2016, 6(1): 1-9.

MATSUMOTO T, YAMASAKI M, HAGIHARA K, et al.



1202 o EA 4R AR 2021 4E 5 A

Configuration of dislocations in low-angle kink boundaries AZ31 magnesium alloy[J]. Acta Metallurgica Sinica, 2012,
formed in a single crystalline long-period stacking ordered 48(8): 915-921.
Mg-Zn-Y alloy[J]. Acta Materialia, 2018, 151: 112—124. [43] ZHOU X, LIU C, GAO 'Y, et al. Evolution of LPSO phases

[40] Adhdm, M M, #YUR, & ZEHRBERN AZ3 A4 and their effect on dynamic recrystallization in a
FRASHREE AT N0, MBI TR, 2018, 46(11): 134—140. Mg-Gd-Y-Zn-Zr alloy[J]. Metallurgical and Materials
SHI Jing-jing, YE Peng, CUI Kai-xuan, et al. Static Transactions A, 2017, 48(6): 3060—3072.
recrystallization induced by twinning in AZ31 magnesium [44] ROBSON J D, HENRY D T, DAVIS B. Particle effects on
alloy[J]. Journal of Materials Engineering, 2018, 46(11): recrystallization in magnesium-manganese alloys: Particle-
134-140. stimulated nucleation[J]. Acta Materialia, 2009, 57(9):

411 % G, 8 7, & B, 55 AZ31 BEa bk 2739-2747.

BHELESBOPI. S8R, 2010, 46(2): 147-154. [45] LI X, JIAO F, AL-SAMMAN T, et al. Influence of
LI Xiao, YANG Ping, MENG Li, et al. Analysis of the static second-phase precipitates on the texture evolution of
recrystallization at tension twins in AZ31 magnesium Mg-Al-Zn alloys during hot deformation[J]. Scripta
alloy[J]. Acta Metallurgica Sinica, 2010, 46(2): 147—154. Materialia, 2012, 66(3/4): 159—162.

[42] ®i¥ V%, GODFREY Andrew, XI| 5, 2&. ¥f & %) [46] ARDELJAN M, BEYERLEIN I J, MCWILLIAMS B A, et
AZ31 BEAEFHAEA BT AREMI]. &E%FR, 2012, al. Strain rate and temperature sensitive multi-level crystal
48(8): 915-921. plasticity model for large plastic deformation behavior:
HUANG Hong-tao, GODFREY Andrew, LIU Wei, et al. application to AZ31 magnesium alloy[J]. International
Effect of sample orientation on static recrystallization of Journal of Plasticity, 2016, 83: 90—109.

Microstructure evolution and deformation mechanism of
Mg-11Gd-4Y-2Zn-0.4Zr alloy during hot torsion

ZHENG Ce"?, CHENG Ming', ZHANG Shi-hong'

(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The microstructure evolution and deformation mechanism of solution treated Mg-11Gd-4Y-2Zn-0.4Zr
under hot torsion conditions were investigated by optical microscope (OM), scanning electron microscope (SEM)
and electron backscatter diffraction (EBSD). The results show that the original equiaxed grains are elongated along
the shear direction, and the deformation textures with shear-induced characteristics are formed as well. Under
350 C, the deformation mechanism of the alloy is dominated by basal (a) slip. In addition, the extension twins
appear inside some grains and the selection of twin variants obeys to the Schmid’s law. When basal (a) slip and
extension twins are restrained, the kinking of LPSO phase occurs to accommodate the plastic strain. When
deformed at 400 C, secondary twinning is detected, and the dynamic recrystallization noteworthy occurs at
twinning boundary and kink boundary. When the deformation temperature increases to 450 C, a bimodal
microstructure consisting of deformed grains and recrystallized grains is produced. Moreover, the recrystallized
grains with random texture can weaken the deformed texture effectively.

Key words: Mg-Gd-Y-Zn-Zr alloy; hot torsion; twining; long period stacking ordered phase (LPSO); dynamic
recrystallization (DRX)
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