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N, a-Mg Al B-Li AH B 5 Ak AR RO SRR AR 35 %
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SEALAHIORL IR AR IE o-Mg AHE p-Li (030 5 ek
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AR AR RORL RG22, REC A (10 5 A AR RIORE T8
A RNWTELRR, (R AR a-Mg HIIIIES: g-Li #A
g, WE 1) MELE RN 5%, a-Mg HE
EMk, ORISR, RARKEER, HED
BB o WERAR SR AR AR A S B 2 I
—j2, I atp HIERH LRGBS AR 20~40 pm [15FHLIR,
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& 2 il 7 N5 45 Mg-8Li-4Zn-xGd & 4 1) XRD i,
AUEEAFELALSEAEN XRD &S AHE, H
U I A BRI, XU G 4 B A A R A

Bl 1 Mg-8Li-4Zn-xGd & &4 4
Fig. 1 Microstructures of as-cast Mg-8Li-4Zn-xGd alloys: (a)
1%Gd; (b) 3%Gd; (c) 5%Gd
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B2 #%& Mg-8Li-4Zn-xGd 421 XRD i
Fig. 2 XRD patterns of as-cast Mg-8Li-4Zn-xGd alloys:
(a) 1%Gd; (b) 3%Gd; (¢) 5%Gd
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3 44 Mg-8Li-4Zn-xGd &4 1) SEM 141 EDS 4 #14%
Fig. 3 SEM images ((a), (b), (c), (d)) and corresponding EDS analysis results((a’), (b’), (c), (d")) of as-cast Mg-8Li-4Zn-xGd alloys:

(a), (b) 1%Gd; (), (d) 3%Gd; (e), (f) 5%Gd
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R

MELE BN 3% 5%, WARALEYIHE atp AU
B 8 B TS IR (1 [, FEIX LS ot AHZHZA AT
T RKEL/NOTREGRER, RS AL =N INE
W2 KA, Wk 3e)MEe)fin. K3+ EDS
IMTEERER, 5%Gd 41 p-Li A A FBEMET
Ko MR LB AN 3 AT HE AL, X L TR A A N2
MgZn Ao X FEZIRFONEEE L S RGN, a-Mg (1)
TEARZ AN RAF BIHNE, 52 1 BE S HBAHP I & &
B, 7B B-Li AHH R ECHT T A% A 4 /N 1) 499 oK 2
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El4 %35 5%Gd &4 DSC Lk
Fig.4 DSC curves of as-cast 5%Gd alloy
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F1 %4 Mg-8Li fl Mg-8Li-4Zn-xGd £ & 5 % L
Table 1 Hardness of as-cast Mg-8Li and Mg-8Li-4Zn-xGd

alloys
Alloy Hardness, HV
Mg-8Li 46.8
1%Gd 76.9
3%Gd 78.2
5%Gd 81.2
200

2X1073s7!

6.67X107s7!

True stress/MPa
o
=
¥

Alloy UTS/MPa YS/MPa Elongation/%
1%Gd  165.5 143.6 20.1
2%Gd  190.0 163.2 19.0
3%Gd  211.7 186.5 17.4

0.08 0.12 0.16 0.20
True strain/%

5 54 Mg-8Li-4Zn-xGd & S Pl BN - A7 il 2%

Fig. 5 True stress—strain curves of as-cast Mg-8Li-4Zn-xGd
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ARG ARA R M AR A RS 103 R, e R
THER RSB I A S UTIE AT H SRR T DA 5 4
B, I SREEE & 402, BB\ Mg-8Li &4
Ja, AMUEEVESRM o-Mg AHA B-Li AHEIRCR, 1 H.
IRZE S AL p-Li AT MeZn 58 AUAHRIKL, 7E o-Mg
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S FAEHTH MgsiZnyy M. BEAh, BT LIAE B-Li
FF T B R IBURL () MgoZnyy A DRI, BEBE AT LAY
ARAE p-Li MM, AT LA 1E a-Mg M AL, B
stk p-Li . EDS brieos, RELLTE p-Li M
(1 1 FEARARG, A SR RN SR BT HH Ak B AR TR,
BT I MgsGd HIFT Zn,,Gd RUIRAL E404 a+p M
B B8 st TR B B Bk AL B ) S5 IR, A il
TSN E B-Li M. FIR, BEEELSEREM, o-Mg
AW RN, XK BE R G &M ¥R, |
BERT UL, R ELASRE BB F TRt p-Li A, (HE
FR AT MgsGd AR Zny,Gd URAL S - S2 1 B-Li A1
B B8 Bt /N X3, RS vy, AT LAk B FEAS AL
WIiZshfEA, T H AT CARERS p-Li At — i,
(B EE5RA B-Li A, S5 HZI0%E. XRD MK EDS € &
i, HELEERUCE, %A Mg-8Li-4ZnxGd &4
R DR LR A K, HOATE a-Mg AH &St
ib, EB|TIREGRIER; R4, BEEELS =M,
LR BCEBWIE N, W a-Mg A &R S A (1R
WARTE A BT AL AR L PR, X RBEAG T Ak AR
TER s 0B85, NI 25 58 5 1A 4 PR FE Ay e
SRPE . BUERTL, REELARE B BRI B-Li AH, (HAK
SRAT LR 4

BEEAL SR, & Mg-8Li-4Zn-xGd A%
R I Mg-Li &8 HIRHIE, B BCC 45/ 1 p-Li
HH5 HCP 451 a-Mg AHIIAFI 2 LR T 1. 18
W, MILE VO E N a-Mg AR B-Li M AR
HAEIR 101 B, AR DLUAE] 50%LL -, FF
A DA PR AR LS PO X R EUR R p-Li MIEA
BCC 45, #EMELRIInANTT LLagfk Mg-8Li A4, &
iZa & MUEA R R, WiHSE
PR R . 54h, HES Mg-8Li-4ZnxGd &4
HEFHEAMER WS ST R,
A& IR A VIR REAnL, 33— P41k -Li AHAN

a-Mg M1, EEMLZRE I EERER A R — Pt

3 &g

1) %2 Mg-8Li-4Zn-xGd &4 MRl p-Li A
a-Mg XU, BEAE AL & BN, o-Mg AH bR
FAk, THAWRAESE, AR BRI
W, EEREHIR: &8P LS MgsGd AR i 7E 3
i MgsGd MlIBZH Zn,Gd LA Y0EEHE R, 7
Wy otB AR B B 20~40 pm OSSR BRI T-4%
B 3L AR H LR KRR MgoZnyy HHREUST

AiAE B-Li A, MgsiZng HH A TE a-Mg A fit S Ak
MgZn MHTE B-Li HNIRETH, SR, (HEE
LA RGN 3G

2) BEAELXT Mg-8Li & &Ml fE A B, Bl
PATE B-Li AH AT SR SO Rk, B 25k B-Li AH
EL AT CAAHAE o-Mg AH, TE B4 & DA RT LLARAE, B-Li
FH, DERT DA SR p-Li A HEEEEL SR, &
SRR T R, R R BRI
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Effects of Gd on microstructures and mechanical properties of
as-cast Mg-8Li-4Zn-xGd alloys

XU Chun-jie"?, XU Xin-feng" *, MA Tao" *, MENG Ling-nan"? ZHANG Zhong-ming" 2, SHECHTMAN Dan'-*

(1. School of Materials Science and Engineering, Xi'an University of Technology, Xi’an 710048, China;
2. Xi’an Shechtman Nobel Price New Materials Institute, Xi'an 710048, China;
3. Department of Electrical and Mechanical Engineering, Shaanxi Railway Institute, Weinan 714099, China;
4. Shanghai Spaceflight Precision Machinery Institute, Shanghai 201600, China)

Abstract: As-cast ingots of Mg-8Li-4Zn-xGd(x=1, 3, 5) alloys were prepared by lithium flux protection in an
electric-resistance furnace. The effects of Gd addition on microstructures and mechanical properties of as-cast
Mg-8Li-4Zn-xGd alloys were investigated. The results show that the matrix of as-cast Mg-8Li-4Zn-xGd alloys is
consisted of a-Mg (HCP) and f-Li (BCC) phase. With the content of Gd increasing, the MgsGd eutectic and Zn;,Gd
compound are gradually connected into network, isolating o and f eutectic into equiaxed with a dimension from 20 um to
40 um or eutectic-cell similar to those in the cast iron, which can refine a-Mg and the continuous f-Li phase effectively.
The large Mg,Zn,, particles are dispersed in S-Li phase and the Mgs,Zn,, phases are distribution at the grain boundary of
a-Mg phase. Zn can also precipitate the fine dispersed MgZn phases in the f-Li phase and the quantity increases with the
increase of Gd content, which can directly dispersion strengthening S-Li phase. In addition, Zn and Gd have a great
influence on the hardness of as-cast alloy, and with the Gd content increasing, the tensile strength of Mg-8Li-4Zn-xGd
alloys increases, while the elongation decreases.

Key words: Mg-Li alloy; Gd; microstructure; phase composition; mechanical properties
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