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Fig. 1 As-cast microstructures of Mg-7Zn-0.3Mn-1Cu alloy:
(a) Optical micrograph; (b), (c) SEM images
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Fig.2 XRD pattern of as-cast Mg-7Zn-0.3Mn-1Cu alloy
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Table 1 EDS analysis results of points in Fig. 1(b)

Mole fraction%

Position

Mg Zn Cu Mn Total
A 98.5 1.5 - - 100
B 84.6 13.1 52 0.1 100
C 84.4 11.8 3.8 - 100
D 68.5 25.0 6.4 0.1 100

B 0B BT e
9 1 080

=
o9 * Qo
Se g
¢ YO

3 Mg-7Zn-0.3Mn-xCu #4585 CHRIE 20 min LS

AL

H# Mg, Zn. Cu JTRMFFAE, B. D PIRAFERE
Mn 7eH, WA EER&EFEH a-MgtCuMnZnt
MgZn,+ Mg,Zn; 20, X5 XRD & 45 F—5.

22 FESIERRELET
22.1 Cu &N Mg-7Zn-0.3Mn 8 & 42 B & R i
HER MR

K 3 fis A Cu & X Mg-7Zn-0.3Mn 85 & 42
AR AR R . B 4 FT7s A Mg-7Zn-0.3Mn-xCu
FEUE T2 N AR S UKL (1 T2 RSF L TR R -1 A ] A
R 2

FHPE 3 AT, 247E 585 CHRIE 20 min FIRS, AN
Cu & 8 X Mg-7Zn-0.3Mn B4 &2 [ & Eb S 4L 447
AT BERW. XA Culf, Mg-7Zn-0.3Mn &4
LT AT ERR AR S B0, M R 43 R S kL AT
AR, AR, SRR SRR S EOR HA
%, ERACACRAIF LK 3(a)). B Cu FELL 0.5%
SRR LI N B (B & N 0.5% 1.0%41 1.5%),
AR A UK BH AR A0 /N B, BRAG IR B (L
B 3(b)s (c)RI(d))e FTLL Cu HIFAS I T ARk it mOh 1)
SRR (R EE R s 4 Cu S EIGINE] 1.5%HT,
FHEL Cu B8N 1.0%H0F,  ASHE R I ARBE S R0R A 48 K
s, TR R A G 4 b 1R INAS [ BT o

<
\

Fig. 3 Microstructures of Mg-7Zn-0.3Mn-xCu alloy (mass fraction, x%) at 585 C for 20 min: (a) x=0; (b) x=0.5; (c) x=1.0;

(d)x=1.5
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Fig. 5 Semi-solid microstructures of Mg-7Zn-0.3Mn-1Cu alloy treated at different temperatures for 20 min: (a) 555 C; (b) 565 C;
(c) 575 C; (d) 585 C; (e) 595 C; (f) 605 'C
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Fig. 6 Particle size, solid fraction and shape factor of

Mg-7Zn-0.3Mn-1Cu alloy treated at different temperatures for

20 min
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Fig. 7 Microstructural evolution of Mg-7Zn-0.3Mn-1Cu alloy after isothermal heat-treatment at 585 °C for different time: (a) 5 min;

(b) 10 min; (c) 20 min; (d) 30 min; (e) 40 min; (f) 50 min
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Fig. 9 SEM images of Mg-7Zn-0.3Mn-1Cu alloy treated at
585 °C for 20 min: (a) High magnification; (b) Low

magnification
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Table 2 EDS analysis results of microstructure in Fig. 9(a)

Mole fraction%

Position

Mg Zn Cu Mn Total
A 99.0 0.8 0.1 0.1 100
B 95.7 4.0 0.3 - 100
C 63.7 29.2 6.9 0.1 100
D 70.0 24.6 53 0.1 100
E 93.2 5.7 1.0 0.1 100
F 85.1 12.0 2.8 0.1 100
G 77.9 18.1 4.0 - 100
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Fig. 11 Microstructure of Mg-7Zn-0.3Mn-1Cu alloy treated
at 585 “C for 10 min
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Semi-solid microstructure evolution of Mg-7Zn-0.3Mn-xCu alloy

HUANG Xiao-feng'" %, YANG Jian-qiao', WEI Lang-lang', ZHANG Qiao-qgiao', SHANG Wen-tao', LI Xu-jiao'

(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: The effects of Cu content (0%, 0.5%, 1.0%, 1.5%), remelting temperature and holding time on the evolution of
semi-solid non-dendrites of Mg-7Zn-0.3Mn magnesium alloy were studied. The results show that the cast microstructure
of the Mg-7Zn-0.3Mn-1Cu alloy is composed of white a-Mg matrix and black eutectic phase (a-Mg+Mg,Zn;+
MgZn,+CuMnZn). And Cu accelerated the separation and spheroidization of non-dendritic particles during isothermal
heat treatment, and the effect is optimal when the Cu content (mass fraction) is 1.0%. By properly raising the holding
temperature or extending the holding time, Mg-7Zn-0.3Mn-1Cu can obtain finer and more uniform spherical particles.
However, when the holding temperature exceeds 585 C or the holding time exceeds 20 min, semi-solid particles will
gradually coarsene. This coarsening growth phenomenon is generated by the combined growth mechanism and Ostwald
maturation mechanism. During the whole isothermal heat treatment process, the semi-solid microstructure evolution
mainly experiences four stages: initial coarsening, tissue separation, spheroidization and final coarsening. The best
parameters of isothermal heat treatment of Mg-7Zn-0.3Mn-1Cu are 585 C in holding temperature, 20 min in holding
time, and the average particle size, shape factor and solid fraction are 38.85 pm, 1.39 and 53.38%, respectively.

Key words: Mg-7Zn-0.3Mn-1Cu magnesium alloy; Cu content; non-dendritic microstructure; evolution mechanism
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