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Table 1 Actual composition of the experimental alloys (w/%)
Alloy Mg Gd Y Zn Mn
Mg-10Gd-6Y-1.6Zn-0.4Mn Bal. 10.10 6.61 1.61 0.43
Mg-10Gd-6Y-1.6Zn -0.8Mn Bal. 10.44 6.44 157 0.72
Mg-10Gd-6Y-1.6Zn-1.2 Mn Bal. 10.50 6.52 1.63 1.25
Mg-10Gd-6Y-1.6Zn-1.6 Mn Bal. 10.20 6.50 1.71 1.66
Mg-10Gd-6Y-1.6Zn -2.0Mn Bal. 10.71 6.49 176 2.23
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Kl 1 #52 Mg-10Gd-6Y-1.6Zn-XMn & 4 19627 i i 4H 41
Fig.1 Optical micrographs of as-cast Mg-10Gd-6Y-1.6Zn-XMn alloys: (a) X=0.4, (b) X=0.8, (c) X=1.2, (d) X=1.6, and (e) X=2.0
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Fig.2 XRD patterns of the as-cast Mg-10Gd-6Y-1.6Zn-XMn

alloys
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3 4% Mg-10Gd-6Y-1.6Zn-0.8Mn & <1 SEM HE J
Fig.3 SEM images of the as-cast Mg-10Gd-6Y-1.6Zn-0.8Mn alloy: (a) as-cast, (b) Mg (A), dark gray lath phase (B) and gray

white phase (C), (c) fine fringe (D) in grain, and (d) Mn particle (E)

%2 [E3dEEA Mg-10Gd-6Y-1.6Zn-0.8Mn & & EEHEH
EDS #i4E R
Table 2 EDS results of the main phase in the as-cast Mg-
10Gd-6Y-1.6Zn-0.8Mn alloys in Fig.3 (at%)

Main phase
(test point) Mg cd Y Zn Mn
a-Mg matrix (A)  93.37 — 0.96 — 4.67

Gray phase (B) 89.24 241 4.90

Bright phase (C) 86.41 4.47 8.12 — —

Matrix lamellae
phase (D)
Particle (E)

9414  1.39 1.69 0.44 —

12.77 — — — 87.23
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Bl 4 %% Mg-10Gd-6Y-1.6Zn-0.8Mn &4 LPSO A BHIAE: A, B XK B FATHTER:: A &1 EDS 45 5%
Fig.4 Bright-field TEM image of the LPSO phase of the as-cast Mg-10Gd-6Y-1.6Zn-0.8Mn alloy (a), the corresponding selected

area electronical diffraction patterns took from area A and B (b, c), and the EDS results of area A (d)

5 HrIELLN 84 FIHFES Mg-10Gd-6Y-1.6Zn-XMn & 462 B i 4 4
Fig.5 Optical microstructures of extruded Mg-10Gd-6Y-1.6Zn-XMn alloys with the extrusion ratio of 84: (a) X=0.4, (b) X=0.8,
(c) X=1.2, (d) X=1.6, and (e) x=2.0

KN Mgaa(Y,Gd,Zn)s 2l i Gd. Y. Zn 3 B 74 5
175 AN MgLZn(Y,Gd)H, T & Mn 5 [ %
3| Mg Bk, SHAERA, #0T Gd. Y. Zn 3
i R 7 O %6

NT B0 IHFESE SR 3L
fi, XEIED Mg-10Gd-6Y-1.6Zn-XMn # # 1H # 47 =5

f SEM K& EDS 434, S5RUnE 8 3k 3 fim. Xftb
5 M4, %4 Mn &8N 0.4%N, FE G A4k k
AT E), 29N 5 um; Z5A 3 3 i EDS A 4G
R, BAMHEWMESEE, HPh—MEZREHAHA
oA (B 8a B flian), 1M 55 —Fi 2 bR 4 A+ S 44
b (B 8a it A FiraR), X U BA J5 46 B4 25 Btk AR



51

FAREIAE . FFE LK Mn & B Mg-10Gd-6Y-1.6Zn-XMn 854 4 40 2 A0 1 RS A 52

*139 -

10

Grain Size/um
S

0 1 1 1 1 1
0.0 0.4 0.8 1.2 1.6 2.0
Mn Content, o/%

Kl 6 /LA Mg-10Gd-6Y-1.6Zn-XMn & 4= (T 24 ki R~
Fig.6 Average grain size of as-extruded Mg-10Gd-6Y-
1.6Zn-XMn alloys
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B 7 #JEA Mg-10Gd-6Y-1.6Zn-XMn &4 XRD Kit:
Fig.7 XRD patterns of the as-extruded Mg-10Gd-6Y-1.6Zn-XMn

alloys
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THEESAEEHH LPSO 451, wE 9 Fron. MK 9a
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Table 3 EDS results for the main phases in as-extruded
Mg-10Gd-6Y-1.6Zn-XMn alloys in Fig.8 (at%o)

Test point Mg Gd Y Zn
A 98.56 1.44 — —
B 39.36 17.82 42.82 —
C 85.45 5.59 8.96 —
D 87.21 3.53 7.03 2.24

B 8 #/EA Mg-10Gd-6Y-1.6Zn-XMn &4 (1 SEM & 2 21
Fig.8 SEM images of the as-extruded Mg-10Gd-6Y-1.6Zn-XMn alloys: (a) X=0.4, (b) X=0.8, (c) X=1.2, (d) X=1.6, and (e) X=2.0
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Fig.9 TEM bright field image (a) of the gray phase in the as-
extruded Mg-10Gd-6Y-1.6Zn-0.8Mn alloy and the
corresponding SAED pattern (b) (the electron beam
parallel to [1120])
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B 10 FIEELN 27 MIFE LS Mg-10Gd-6Y-1.6Zn-XMn & 4 116 24 B 4 241
Fig.10 Optical microstructures of extruded Mg-10Gd-6Y-1.6Zn-XMn alloys with the extrusion ratio of 27: (a) X= 0.4, (b) X=0.8,
(c) X=1.2, (d) X=1.6, and (e) X=2.0
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Fig.11 Mechanical properties of the as-extruded Mg-10Gd-6Y-

1.6Zn-XMn alloys at room temperature: (a) extrusion

ratio of 84, (b) extrusion ratio of 27
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Effects of Extrusion Ratio and Mn Content on Microstructure and
Properties of Mg-10Gd-6Y-1.6Zn-XMn Magnesium Alloy

Hu Yaobo™?, Yang Shengwei’, Yao Qingshan’, Pan Fusheng™?

(1. Chongging University, Chongging 400044, China)

(2. National Engineering Research Center for Magnesium Alloys, Chongging 400044, China)

Abstract: Various amounts of Mn element (X=0.4, 0.8, 1.2, 1.6, 2.0, wt%) were added to Mg-10Gd-6Y-1.6Zn alloys. We investigated the

effect of Mn content and extrusion ratio on the microstructures and mechanical properties of the alloys. The results show that in the hot

extruded Mg-10Gd-6Y-1.6Zn-XMn alloys, the long period stacking ordered (LPSO) structure turns from a metastable 18R structure into a

stable 14H one. Large extrusion ratio can significantly improve mechanical properties of the alloys at room temperature. When 0.8 wt%

Mn element is added to the alloy, its tensile strength of no-aged state is 386 MPa, and its elongation is about 10%.

Key words: magnesium alloy; extrusion ratio; long period stacking ordered (LPSO) structure; microstructure; mechanical properties
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