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Table 1 Chemical composition of experimental magnesium alloys Wg /%
5 Hh Y Zr Gd Zn Mg
1" Mg-9.0Gd-1.0Y-1.0Zn-0.5Zr 1.0 0.5 9.0 1.0 i
2! Mg-10Gd-1.0Y-1.0Zn-0.5Zr 1.0 0.5 10 1.0 A
3 Mg-10.5Gd-1.0Y-1.0Zn-0.5Zr 1.0 0.5 10.5 1.0 P
4 Mg-11Gd-1.0Y-1.0Zn-0.5Zr 1.0 05 1 1.0 S

1 e REE

EERERIRRITXESESNUFRD . EH&ES
HEREF, BEETHIRESEREM, Rtk
FUit R D SELRRSIEEL/ L. BEFhidles
Y, EMEEZEEEMgFI4EZn (>99.9% ) LIK&Mg-
24.75wt%Gd . Mg-19.44wWt%YFIMg-27.8wt%Zr=fth =
BEE. REEEEHIHIRBERFHTEE, B
IR EIEHITET40 ~ 760 °C, ERSRABXIFRIFF. &
SMPRRE BRI AR SEEEE ARET BT, AT
ORI, 5285 min, BIIAE-HIFEEEHT
Bk, EEMA. BREFMPENEIHERRANE
KIBIEBRE, 2 minFEEFIEEIFRTRET0 C, 5
£15 minfg, FRIFSmAAEES, SFHERBEHH
REETLEF

MBS TA449F3BLER DI LXK NESE
BT T DSCER DML, FHRIRZE10 C/min, &
IS T AWIEE BB AREIRE, BA45 gHIKER
+25 mLZE2+15 mLZER+30 mLEXIB/KE R, &EH
BWIHEL BIE AR . MCFERIR. MRS
RANBAT 213 iR _E MR BRI R T INLAFH 1T
85547 . FAPANalytical Empyrean Series 28 X53 417
U ITEEBER . &EHEBNAIMEEENIKTE
CMT51055 {8 3G, LT, RIFRIRZI3 mm/min,

2 WMIRERSDH
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ERHSERENXE, fOXRINIGITREEENE
MR SR8 KA, EFRE10.5wtnGdiIE & &AL
RY &M/, SHEEMELRFFEEEINERE SRR
MEMRR . Fith, STEH{T480 °C x 12 hHIEEHWE
12, ERSIRINAESE480 C x 12 hWBEIASSERBA,
FEKERNSER, S5E2a. b cfldWNEEH
FHEMRT 2508 (100£0.3) pm. (75+0.5)
pm, (50+0.8) um#l (60+0.7) pm, HIXKES
EHEABRHESEENSHEEMEBR ST,
2105wt S RN R T &/ (50+0.8)
pm, TEZRAEGEFINEEDHRIOIRE, £E
BRERERES, RETUBSKEBMENFERE, X
B, (UM ERRNER, JUBENERE—E=2
OBR, SREFEMNEF, XIFMERERHES
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198, BRENE)N, NMmiEteaEmEFEY.
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Fig. 1 As-cast microstructures of experimental alloys ( Optical images )
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Fig. 2 As-solutionized microstructures of experimental alloys ( Optical images )
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Fig. 3 XRD phase analysis results of as cast alloys

HE4FIES ST Al HGIEERI(EAT, Mg.Gd
BERARMEFEZ, KXERERN. B, R
Mg:GAtBR/NEIR . BEEGIESEMEI, S§EHKIB
HIRERE, MyGIBENTHREERTHS, GIRET
TEUREKX, My,GAEMAITHAFEREX, BEESEH
MgsGdi AR FIATTUALR S5 . IRIBEXEIRE, XL
BRI N E S GARNY tEARY!, ERTtHIERRGIITE
BENESNEEMSFHEEMm. 29, GFFHY
TTESE o -MgEHET/), BRFASHHHLRIBHEE
BRRE TR NFIEZIRIK, ARDHBETZ,
tHRREEPEE—E2NY, SFEETHERK,

(a) 9.0wt%Gd

(b) 10wt%Gd

(c) 10.5wt%Gd (d) 11wt%Gd

B4 HRNESHSARNEESEME R
Fig. 4 Low-magnification SEM images of as-cast microstructures of experimental alloys
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Fig. 5 High-magnification SEM images of as-cast microstructures of experimental alloys
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Fig. 6 DSC cooling curves of experimental alloys
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Fig. 7 Maximum yield strength of experimental alloys with
different Gd contents
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Table 2 Tensile properties of as-cast alloys at RT

A4 s E/MPa Jit JIR5H EE /MPa 1%
1" ( Mg-9Gd-1.0Y-1.0Zn-0.5Zr ) 165 100 2.8
2* ( Mg-10Gd-1.0Y-1.0Zn-0.5Zr ) 175 125 34
3" (Mg-10.5Gd-1.0Y-1.0Zn-0.5Zr ) 200 150 5.8
4" (Mg-11Gd-1.0Y-1.0Zn-0.5Zr ) 180 130 2.7

(c) 10.5wt%Gd
B8 HIEEHES M ERIBETICIASEMERS
Fig. 8 SEM images of tensile fractures of as-cast alloys at RT
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(2) FEGIEBAIMY-Gd-Y-Zn-ZrE £ A
S EPEENKE . FINGITEEA SRR I 5%
R ERE/N, B 10.5wi%n GRS SELN &I

(3) MEEGIZERIAMTIEIN, Mg-Gd-Y-Zn-Zrih
SHEENAEEEZIHL EHETRIBEE, Hef
PAZ10.5WwinGdE IR HMEaER LR, EEIRTH
smfE . EREREFFRKZES 5179200 MPa. 150 MPaf(l
5.8%.,
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Effects of Gd on Microstructure and Mechanical Properties of Mg-xGd-
1.0Y-1.0Zn-0.5Zr Magnesium Alloys

ZHONG Luo—xi, YUAN Shu, ZHANG Qi, LI Lin-feng, YANG Ming-bo
(Materials Science and Engineering College, Chongqing University of Technology, Chongging 400054, China)

Abstract:

The effect of Gd content on the microstructure and mechanical properties of Mg-Gd-1.0Y-1.0Zn-0.5Zr alloy
was studied by means of OM, SEM, XRD, EDS and tensile test. The results show that the as-cast Mg-Gd-
1.0Y-1.0Zn-0.5Zr alloy is mainly composed of a-Mg, Mgs(Gd,Y) and Mg,.(Y,Gd)s. In addition, the 10.5%
Gd-containing alloy shows optimal mechanical properties at room temperature, and its tensile strength, yield
strength and elongation reach 200 MPa, 150 MPa and 5.8%, respectively.
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