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G4 FRARELL Mg (99.5%). 4l Zn (99.9%)
Al Mg-31%2Zr ] & 4 M1 Mg-30%Y Ha &4, FE
AN R AE 60 KW HLBH A0RE ko DN 28 5 T AR
T 150 C[BEEE, T 3 350~400 C, £/ 20 min.
FHR & 720~730 C, BEEEMIENE, ERIFEERTE
JEUE o RS AR AN 5 SR . Bl S D N4E Zn, $i
# 3~5 min, N 5 547178 55 SR T . TR % 760 °C,
HEEREWRRMIGE, WA Mg-31%2Zr H [a] & & Ml
Mg-30%Y HHE & 4, WS REEAT HEHE 3~5 min. FRIK
THRIERRMIGE, EBHRMERER 5 S,
JFERE 20 min, HEPHA WIS, FrdEBEZE 710 C,
I KA IS IE RGUGEE L @92 mm [EGEE.
AN HR AP L FE PR A CO, (99%, M AH 4 ) il SF
(1%, I FE)REFHATIRY, 5 SIBAME K
PR RIE 2677 28 OB B ORI (¥ 2 bR R 3 Mg-
2.0Zn-0.3Zr-5.8Y (Ji &%, %), WK 1.

EEAE AT KE R 12 kW 48 20 HL BE e o ik 4T
480 ‘C/12 h ¥5I4IR K ALEE, DLV BRSEBE B b
AT 75 5000 KN Eib 30Fs AL B dEAT 455 e 2R =156
B RIRE S I 390, 420, 450 F1 480 ‘C. #H¥JELLA
28:1, B EAFH# A 1.5 mm/s, HIEHl i BLAA N @16 mm.
FEF = CMT-5105 Hi1 e EHRIe L Fidi AT = i hr
MR, RHEE Y 4 mm/min, R REE RS IR 1
Fim. Hr A REEST R M IR EAR, e vk
PR T b7 JEE ot , 5% F OLYMPUS LEXT OLS4000 3D #0%
BMBEATH LM E I B R A . @i Image
Pro-plus 6.0 (IPP 6.0) 3 FFXF 55 R 4 dibi R T k47 4e it
SR AR 20t A —Fh & S TEAH [R5 50T 1 2 5k S AH R
BTG FEBGSR R R ST T 41 . 83 Rigaku D/max-
1200 %4 X HHEEATEHY (Cu #E, Ko X7 A2 0
AT R HEAT A A o A R A 201 S A 4R
TESCAN A A f#) VEGAIILMU FJAF B4 135 5 ik
BE(SEM)#4T . 83T ZEISS LIBRA200 37k 5iF 4 rags
(TEM)XHRFEEAT B 5 TSR A% X AT 58 70 H7, FiR A 200
kV.
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Table 1 Chemical component of the alloy (w/%)

Alloy Zn Zr Y Mg
Mg-2.0Zn-0.3Zr-5.8Y 2.0 0.30 5.8 Bal.

1 frfiulee R
Fig.1 Sketch map of tensile sample
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N 14H 27,

J. E. Saal Bl % iz R (DFT) 1M 45A 5L
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=B fe & N 28 meVatom?, # At R R
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Gradual)™®. 14H %5#J(¥ LPSO #iLt 18R 45+ hnfa
sEl8, X 5 18R 4 H 4 i H Ak B B AR AU ) T AR
N 14H 2514 LPSO 1 5256 45 FAH — 3.

Mg-2.0Zn-0.3Zr-5.8Y % & &4+ 1 LPSO N
18R 4. L ¥ EIKIR K (420 ‘C/12 h). 5 Al i
PAbFE (390 C/2 h) FIFF K E Y 390 C AL &
WREE, BT RRZEMmARET —2 e, &
TE I 52 v 55 AL e 1] B2 446 1) i DA S AR T Jod 7 o
ARE, 54 E5 18R LPSO Al 14H 4545
A%, B A T BT TIAGR B RO BE AR T kS T e A
420 C, BUEEMIRE (450 Al 480 C)H, &4
18R LPSO MH7EZ L FEH L& A 464 14H 4544,
Wk 2 Fiow s
2.2 BFESASEMAR

Bl 3 AL 4 43 53l R AS TR 955 il B 1 R 1) . Ak 2
ZUR Fr o ANEAS TR BE T & 4 P35 diok R~ G i Al
LPSO M4 T3 2. \NK 2 HalLUE H, H R
79390 CHY, &2k R4 (9.543.0) pm;
BRI KR 420 °C, A4 SRLAS B W 40
1, PSR RSN E (3.14.1) um; BEE B LIEE
(kS TH i, & G 10 R SO - A B 7T e B e,
47 18R LPSO () Mg-2.0Zn-0.3Zr-5.8Y & & [ )2
BT R W S S A A R AR KR U
4 18R LPSO ] Mg-2.0Zn-0.3Zr-5.8Y & &4 H ik
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Fig.2 TEM bright field images and selected area electron diffraction spot of alloys at different extrusion temperatures:
(2) 390 ‘C (18R LPSO), (b) 390 ‘C (14H LPSO), (c) 420 °C (14H LPSO), and (d) 450 ‘C (14H LPSO)

B3 AN % He il B < 1) < AR R
Fig.3 OM images of alloys at different extrusion temperatures: (a) 390 °C, (b) 420 °C, (c) 450 °C, and (d) 480 C
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Fig.4 SEM images of alloys at different extrusion temperatures: (a) 390 °C, (b) 420 °C, (c) 450 C, and (d) 480 C
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Table 2 Second phase and average grain size of alloys at 1 4 H
different extrusion temperatures
Extrusion Stacking faults of Average grain size/um . " a
temperature/'C LPSO phase / R N ’ r
390 18R+14H 9.543.0 f : \ , I

003 \
ey 9 wry

420 14H 3.14.1 | _ fros N
450 14H 7.242.1 o
480 14H 7.942.5
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2.3 FESAEENLY

St 7 7 5 L P 0 5 e 0 A7 AR T £ 22 X 4 —
ST, REWE 5 iR . 4F RN 390 T, HIE = ‘ -
256 4 {0002 5 T 3 10 A1 {L0TO} +1 T 23y 8 & 45 = =
59, HIEEWSFTTHET M. S ERES EE Q\ ¥
420 C, HEIRAS A0 QLOTOHHEHIZUE 5 Z 15 390 C | . AR A “I
B L 2 2 1K, R R T B R B T 8 I
To AP IR T R T AR T VR S R I O
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Bl 5 ANEHEIR A SN ERLSHY
Fig.5 Pole figures of alloys at different extrusion temperatures:
() 390 C, (b) 420 C, (c)450 C,and (d) 480 C
LPSO #H, 14H LPSO A BEA5 3 25 7 45 & A1 FE 45 i ki
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R A 7 TPy okt A s s v e Sl O
RLEG BRI SRR B, 5 Ty A5 A T MO HEE T 55 08 2 T 7%
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S5 OB ROT R A B, T B0 T & < A 45 e 2 4
AR A A AE B AR TR 1k A% b B9 AE DA Tk, gk T —
L6 TR ) R AR
2.4 HESHFEMEE
A T AN [F) AR T U B2 ) 5% s A E AT =5 Ui e A 1 e
Mk, SR 6 Pros. S5 REW, HHES R
oL i B A e IR o BE B AR TR IR B T i, BRI RS
NS, AR LY 420 CHY, PUbL s A B
i KAH 330 MPa. AR IRE T 420 C, FEHEAE
WRERITE R, & e iAW 5 RS & S
fif R BB K5 b &% . ZRIRIEE N 390 C
I, AEEMFEN 18.7%; MR ELILF] 420 C,
JEARARIE KA 20.8%; AL IR LI — D4R 22 450 A1
480 CI, AEAH A BEAE B L 1 T = T 4R AN TR AR .
W. Kim 25U R, B 4 2 MR R 2
LSRR ERY ik AR
AFIHEBR G ) LPSO HAAE AR T i v x s &
PG5 & ok ORI BASAE AN R, S 3= i AR T 4 21
R B2 AN R . % R B2 D 390 CHY, & -T2
i RSF R (9.543.0) um. 4B TRIREN 420 CHF, H
T LPSO HHHEVRGE M e i AT TR A AR, AR TR I iR
o BELRS 20 2 7 45 it R K 1 45 21 B B 4R s AT
400
350
300
gzso-
2 200t

D
& 1507390 'C (52280 MPa ; o, = 173 MPa; 6=18.7%)
100 }H{ 420 C (5:330 MPa ; o, = 256 MPa; 5=20.8%)
5o/ 450 C (07302 MPa ; 5, = 220 MPa; 519.19%)
480 C (0,=289 MPa ; ¢, ,= 190 MPa; 5-18.3%)
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Bl 6 ANIE B TR IR A 4 10 5 IR 1 ) 2k i
Fig.6 Mechanical properties of alloys at different
extrusion temperatures

fif fRLAS 2K IR A0 10, Py gk R~F ik 2 (3.14.1)
umo H THEVREE MR S, LPSO AHITE SR Kk A=
THAR ., HURE 18R LPSO M A5 N4 ZE FrIR ) 14H
LPSO #H (il 4b~4d). fEZERN MRS, 7314
o2 2RI 14H LPSO AHBEAG A7 5512 3l 1) g /1 2K
T 18R LPSO 4itl. i T 420 CHIEZE G, HH
SUR IR K . (ERAP I AR, R A T R AR E A
Oy ko S S = O N TR i ) i by N N 13
—AR T A RR A . FETH SUR R T 23R 1 Y o
AR TEEEERES, BT HAMBREANR, X
VR AE RN T ki gk . [RIgk, 420 CHr KA
% 4 BT B R K 2 4 A 45 I A8 i F0E 2 45 3 1
—ERENEE. YEREEST 420 C, 5481
LPSO # C 4 &4 Ay 14H 454, ki R~F B % 28 T
T ) v T AN TR A, L D R A D R i R O
IG5, DRI 5% el B2 v T 420 CI, 54 1) 2 B A
FEARZRIE W T . BT 20K 14H LPSO FH XY 4k
FIEALAE KT 18R £54 . Kk, IR A 450 A
480 CHI& E M PTHism B & T 5 R A 390 C
144

Zi LRTIR, LPSO AHME B 454 5 A8 R 5 & 4 i
FLANfb i) B2 . SR ik . LPSO AHTE SR #4748 LA
K AR5 R 2R =2 SR AR B R IR T & & 1% e
AR (1 A R

3 &

1) $IERFE A 390 'C, Mg-2.0Zn-0.3Zr-5.8Y &
& 18R Ml 14H 2 FiHEBREE K1) LPSO #H; 4% &
B L R E T 420 C, A4+ LPSO A # N 14H
4554

2) HT LPSO MHMEMESE WA, BRI E N
420 CHIB RS G &R RS BRIR AL, 735 &
FLRATIE R (3.1H.1) um,  BEAE 5% H I FE (1 48 8 71 s
& 4 A RLE TR o

3) LPSO HHHEBRSE # FIE A5 (W AR 4l ik 7 ok,
LPSO AHJE S5 4% A% 5 i ¥ 5 44 5 Ak A FH DL S 20 5 BE
A Mg-2.0Zn-0.3Zr-5.8Y i ES &4 Ei
SPEREM R BN R . BRI N 420 TR, &84
G IR IR B A, BrbioREIA %] 330 MPa, ZEfH
K 20.8%.
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Effect of Transformation of LPSO Phase on Microstructure and
Mechanical Properties of Extruded Mg-2.0Zn-0.3Zr-5.8Y Alloy

Lv Binjiang®, Peng Jian??, Liang Peng®, Wang Jin*
(1. Qingdao University of Technology, Qingdao 266520, China)
(2. Chongging University, Chongging 400044, China)
(3. State Laboratory of Mechanical Transmissions, Chongging 400045, China)

Abstract: Effects and mechanism of different stacking structures of LPSO phase on microstructures and mechanical properties of
Mg-2.0Zn-0.3Zr-5.8Y at different extrusion temperatures were studied. The results show that the average grain size of the alloy containing
18R and 14H LPSO phases reaches (9.543.0) um at the extrusion temperature of 390 <C, and the tensile strength and elongation reach 280
MPa and 18.7%, respectively. When the extrusion temperature increases to 420 <C, the 18R LPSO phase transforms to 14H structure, the
grain size is refined significantly to (3.1#+1.1) pm, and the tensile strength and elongation increases to 330 MPa and 20.8%, respectively.
With the increasing of extrusion temperature (over 420 <C), the grain size increases and the tensile strength and elongation decrease. The
variation of texture intensity at different deformation temperatures, the transformation of stacking structure and shape of LPSO phase and
grain refinement are the main reasons for the variation of mechanical properties of the extruded Mg-2.0Zn-0.3Zr-5.8Y alloy.

Key words: LPSO phase; extrusion temperature; microstructure; mechanical property
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