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Fig. 1 Schematic diagrams for permanent mould, ingot and

dimension of tensile test sample (unit: mm): (a) Permanet

mould; (b) Ingot; (c) Tensile piece; (d) Tensile sample

2.1 SRR

K 2 7 i Mg-6Zn-2Sm-0.4Zr 45 4 AE 75 AR 2%
AEER ¥ XRD %, HIE 2 WA W, LiRRAHESE
& T6 Jii, GrarFE I a-Mg. —I0H 4 A Mg,Zn;
Al Mgy Sms 21l AR AT IHRIE"Y, Mgy Sms & T

A A — d-Mg
o — Mg,Zn;
* — Mg, Sms
A A A
N o a *
®) > } | l I\ lf |
A R A A
o
(@) L s
10 30 50 70 90
20/(°)

2 Mg-6Zn-2Sm-0.4Zr 42/ XRD it
Fig. 2 XRD patterns of Mg-6Zn-2Sm-0.4Zr: (a) As-cast; (b)
Aging at 200 C for 12 h
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Fig. 3 Micrographs of as-cast Mg-6Zn-2Sm-0.4Zr alloy:

(a) OM image; (b) SEM image; (c) Local magnification
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Table 1 EDS results of Mg-6Zn-2Sm-0.4Zr alloy shown in
Fig. 3(c)

Mole fraction/%

Point

Mg Zn Sm Zr
40.56 57.83 1.21 0.40
79.68 9.37 10.63 0.32
93.49 5.09 1.02 0.41

22 HAEMEERHELRIFM
2.2.1 [ AN A 4 W A R s

]y Ak B B T i T vl P R L S A )
AR A SR R R B, O B S A SR A AR T
Priifits . & 4 Froshde 440 CANIR] B IR R R
Mg-6Zn-2Sm-0.4Zr 4 WA A L 7R AL o h ] 4 7] 40,
AN LK 3(a)), (EF—EhEE T, Bl [
SR, HIAE a-Mg kiR T T S0% T 2k 515
AR T AN HOR s b FAL 3L dt 2 2R T A8 K
RAT HRIARN, IEAREESAR, A adlnamm
15, FEREE AR I AERE 12h
Ja(ALIE 4(a)), HLLEL 3(@) T UG, A 2B
2 RERIRBTIRAN, A AR S L S AL B A ] 3
B, ABES) S SR AT LI 2L BOROREAR B B 1) 56
TR, X R TP [ 4 2 i 2R T A
TATCEREY HOE BN, BRI [A] A BE i A\
o [ 20 h J5 (LK 4(b)), ML 4(a), &5
[R5 —AHBE— B, Hri B A IS 2 . g
TSNS 28 h 5, A AR IR L S A S A b
BB, BAE R UGS SRR



1964 T EA G R AR

2017410 H

B4 Mg-6Zn-2Sm-0.4Zr &4 440 “CIHIH 5 I il 4l 240

(b)

100,m

Fig. 4 Microstructures of Mg-6Zn-2Sm-0.4Zr alloy solutionized at 440 “C for different time: (a) 12 h; (b) 20 h; (c) 28 h; (d) 36 h
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Fig. 5 Microstructures of Mg-6Zn-2Sm-0.4Zr alloy solutionized at 450 “C for different time: (a) 12 h; (b) 20 h; (c) 28 h; (d) 36 h
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Bl 6 Mg-6Zn-2Sm-0.4Zr &IN5 1) SEM 14
Fig. 6 SEM images of Mg-6Zn-2Sm-0.4Zr alloy after aging
treatment((a), (b)) and EDS analysis(c): (a) Aged at 200 C for

12 h; (b) Local magnification; (c¢) EDS analysis
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Fig. 7
properties of Mg-6Zn-2Sm-0.4Zr alloy

Effects of aging treatment time on mechanical
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Fig. 8 Effects of aging treatment time on micro-hardness of
Mg-6Zn-2Sm-0.4Zr alloy
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Fig. 9 Micrographs of tensile fracture surface for Mg-6Zn-
2Sm-0.4Zr alloy before and after heat treatment: (a) As-cast;
(b) Solutionized at 450 C for 28 h; (c) Aged at 200 C for
12h
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Effects of heat-treatment technology on microstructure and
mechanical properties of Mg-6Zn-2Sm-0.4Zr magnesium alloy

ZHANG Yu', HUANG Xiao-feng" %, MA Zhen-duo', LI Ya', MA Ying"2, HAO Yuan"?

(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China;

2. Key Laboratory of Non-ferrous Metal Alloys and Processing, Ministry of Education,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: A new type Mg-6Zn-2Sm-0.4Zr alloy was fabricated by adding 0.4%Zr and 2%Sm (mass fraction) in Mg-6Zn
alloy, and the microstructure and mechanical properties of the cast alloy under the conditions of as-cast, solution and
aging treatment were investigated by optical microscopy (OM), scanning electron microscopy (SEM) with equipped
energy dispersive spectrometry (EDS), X-ray diffractometry (XRD), micro-hardness and mechanical tests. The results
indicate that the as-cast alloy is mainly composed of matrix a-Mg, eutectic phases (a-Mg+Mg,Zn;+Mgy;Sms) with
continuous or semi-continuous morphology distributed along grain boundaries and a few isolated particles inside grains.
The alloy is solutionized at 440 C and 450 C for 12—36 h, with the increment of solution temperature and time, the
solution effect gradually increases. When the alloy is treated at 450 °‘C for 28 h, the alloy exhibits relatively
homogeneous microstructure and attains mechanical performance with ultimate tensile strength (UTS) of 230 MPa and
elongation (EL) of 9.58%, respectively. After the alloy being aged at 200 ‘C for 6—48 h, the mechanical properties of
alloy increase obviously, and the aging strengthening effect increases firstly and then decreases, the peak values of UTS
(258 MPa) and EL (14.43%) of the alloy aged at 200 C for 12 h are simultaneously obtained, which are increased by 44
MPa and 90.80% compared with those of the as-cast alloy, respectively.

Key words: Mg-6Zn-2Sm-0.4Zr magnesium alloy; solution treatment; aging treatment; microstructure; mechanical

property
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