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Fig.1 OM-SEM images and EDS results of the Mg-Zn-Y alloys before extrusion: (a, b) MZYO, (¢, d) MZY1, and (e, f) MZY2
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Fig.2 OM images of the as-extruded Mg-Zn-Y alloy (dprx-average size of DRX; fhrx-volume fraction of DRX):
(a, b) MZYO, (c, d) MZY1, and (e, f) MZY2
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Fig.3 SEM images and second phase composition of the as-extruded Mg-Zn-Y alloys: (a) MZYO0, (b) MZY1, and (c) MZY2
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the three as-extruded Mg-Zn-Y alloys
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Fig.5 Textures of the three as-extruded Mg-Zn-Y alloys by XRD: (a~c) (0002), (d~f) (1010), and (g~i) (1120)
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Table 1 Yield strength, tensile strength and elongation of the
three Mg-Zn-Y alloys before and after extrusion

Condition  Alloy Yield strength/ Ultimate tensile Elongation/

MPa strength/MPa %
MZY0  22.09+1.81 70.76+4.92 7.04+1.56
Before
. MZY1 28.24+3.46 96.97£10.34  9.07£1.06
extrusion
MZY2  62.51+£0.33 194.60+2.69  11.66+0.52
MZY0 408.90+1.81 415.56+£6.86  3.62+0.75
After
. MZY1 408.40+4.29 419.91+10.33 9.96+0.66
extrusion
MZY2 406.40+3.52 424.53+2.91 12.20+0.73
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Fig.7 “Banana” curve of mechanical properties for the magnesium

alloys

iz “Hall-Patch” <&

oprxed=forxeaKd " Q)
i, oprxea MG X JE RIREE(MPa), forxea H S
WAL 24, K A Hall-Patch % %(K=217 MPa-um'%)!"%,
d RS AR RS (um), SR SR RS g
W2, BIRTFE 3 MG g Sh R AL DR IR 5 2 i
(214.1453.8). (224.3+55.6). (244.1460.1) MPa. i T-Jil
FUARTE T 30 P45 ot DX AR TR iR P 35 ZE AR K 5 (R A 4
PR R AT B AL -

OunDRXed anDRXceMAGDp (2
KA, Gunprxed A A TG BE X E IR E (MPa),  finprxed A
A 45 i AR B (fonprxed= 1 Sorxed )» M N ZREN R T
(Taylor factor, M=4.5), a JEHE 02, G HiPEE
(G=16.6 GPa), b NH1KKE(0.3196 nm), p {74 % 2,
WHZ RSB E A 10°~10"° m?, A
SEIGHRHE p=10" m, T b P51 A 145 i XA SRk
DTHR I3RS HETH 40 L 154.31 133.8. 105 MPa. H17T"3
B AR AR B He o R o 38 7= AR B A R 4 oK AT HY



Mty @A RS TRE

50 4%

- 1430 -
i, SRR AR T e R R )
7 = MAs, 3
At =( Gb RIRLEL /N
2n1-v (0;79 0.785}1'p

AR, A, EBIVIN T, v RS &R LK0.35), £,
SEQURAT A AT d, KA RS, 5y
A2 0.53 0.55. 0.54 nm. 3 FPE SRR EGRILEE
FISEEE 6, 2700 16.24 30.51 51.7 MPa. Ikoh, fA
Zn. Y G&uoaf R e, AR

Os=0ng+ 3.116CG 1) (5
K, ome M2 Mg IR TR (omg=21 MPa), & JSEEH
#(0.74), C ZWFUR T3 8 (at%), BT BTN
JCER T ENAS, IFHE AT B R A, R R
DUBRME /N T 1 MPa, S AL BT LT oo

gi b, 3 RPGEIRAEEA A R 2 N

0=0DRXedTOunDRXed TOpT 05 (6)

Higil®E 3 fEe&nER®EE o 7502
(405.6+53.8). (409.6+55.6). (421.8+60) MPa, FfIE#&
MZYO0 5 MZY 1 454 S V1 50 i IR 5 S50 i Al
JEAHZE/NT 5 MPa, BLRAH 5L PRMEVI G . X T R4 b
PR S MZY2 &4, BT EEIERE 15
MPa, IXJ&RRR R4 i seas, KRiFgisnXxaedb, 4
TE ok A S A 4 2 FEAT TR AIG . AT 8 T LUK, Kl
I AP A S I A LR 3 2200 40 Sl Al 5 A7 B o

o Bl Zn EEEIE N, A0 RN 55 5 I DTk 52.8%
BnE] 57.9%, AFE T4 RN, R4 X
Wb, Gra ARk LB Zn SRR 38% K A
25%. BEAL,  GKAT HOAHARFR S B 3G N 5 BUR SR A
N EE A 4%38 I E] 12.3%.

K 9 Frosh 3 Fh Mg-Zn-Y &4 K5 H W 11 SEM
Jo WA 9a. 9b B, MZYO &4 i A48 W) 5 il
P, B Zn SE MRG0, R ECE D> BRIV,
MZY1 5 MZY2 &4 I E /NP (B 9d.9f) .
XRMBEE Zn SR, FHEGE A SRRPLHI ML
FRFR TS N AR O IR 2 3, XS 6 Brn i)

600 e [
500 Calculatid value glz;;::imemal walue

o] \

S 400} —

s

2300

5

&

5200}

L

" 100}

MZYO0

MZY1 MZY?2

Kl 8 3 Fh Bt s < ot R B v S5 5 S e i HU R
Fig.8 Calculated and experimental values of yield strength of

three extruded Mg-Zn-Y alloys

B9 3 FhBE &Rk ) SEM A
Fig.9 SEM images of tensile fracture for three as-extruded Mg-Zn-Y alloys: (a, b) MZYO, (c, d) MZY1, and (e, f) MZY2
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Microstructures and Mechanical Properties of Low-Alloyed
Mg-Zn-Y Magnesium Alloy

Li Yanan, Nie Kaibo, Deng Kunkun, Yang An
(Shanxi Key Laboratory of Advanced Magnesium-based Materials, College of Materials Science and Engineering,

Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Three kinds of low alloyed Mg-Zn-Y (Mg-0.6Zn-0.1Y, Mg-1.3Zn-0.1Y, Mg-2.0Zn-0.1Y, wt%) were prepared by conventional
casting and then subjected to slow extrusion at low temperature (140 °C, 0.1 mm/s). The results show that with the increase of Zn content,
the grain size of the alloy before extrusion gradually decreases. After extrusion, the grains are significantly refined, forming dispersed
nano-precipitated phases. At the same time, with the increasing the Zn content, the recrystallization degree of the alloy and the number of
nano-precipitated phases increase, while the basal texture intensity exhibits unobvious change. The mechanical properties of the
as-extruded alloys dramatically improve. The YS, UTS and EL of Mg-2.0Zn-0.1Y alloy are 406.4 MPa, 424.53 MPa and 12.2%,
respectively. With the increase of Zn content, the elongation of Mg-Zn-Y alloy increases significantly, the fracture morphology changes
from cleavage surface to tiny dimples, and the fracture pattern varies from cleavage fracture to ductile fracture.

Key words: Mg-Zn-Y alloy; low alloying; low-temperature extrusion; microstructures; mechanical properties
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