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1 RESENBAXUERS

Table 1 Chemical composition of the experimental alloy (/%)

Alloy Gd Nd Zr Mg
Mg-13Gd-0Nd-0.5Zr 13 0 0.5 Bal.
Mg-13Gd-1Nd-0.5Zr 13 1 0.5 Bal.
Mg-13Gd-2Nd-0.5Zr 13 2 0.5 Bal.
Mg-13Gd-3Nd-0.5Zr 13 3 0.5 Bal.
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Bl 1 Mg-13Gd-0.5Zr 1 Mg-13Gd-2Nd-0.5Zr 4 4] XRD K%
Fig.1 XRD patterns of Mg-13Gd-0.5Zr and Mg-13Gd-2Nd-
0.5Zr alloy
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Fig.2 Microstructures of the alloys with different contents of Nd: (a) 0%, (b) 1%, (c) 2%, and (d) 3%
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Fig.3 BEI morphology (a) and corresponding EDS analysis of Mg-13Gd-2Nd-0.5Zr alloy: (b) region A, (c) point B, and (d) point C
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Fig.4 Mechanical properties of the alloys: (a) UTS and

(b) elongation
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5 Mg-13Gd-2Nd-0.5Zr & 4 AN [RIELEE T R AR I 11 B2 A7) i 40 2L 50
Fig.5 Microstructures of longitudinal section of the Mg-13Gd-2Nd-0.5Zr alloy near tensile fracture at different temperatures: (a) room

temperature, (b) 200 C, (¢) 250 ‘C, and (d) 300 C
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Table 2 Calculation values of planar dismatch (J) between
Mg Nds and a-Mg

Matching interface [hkl)s [hkl]s

Aty A/ 0C) 5%
nm

nm

[1210] [100] 1.6045 1.474 0
(010)tggnas | (0001),yg [2110] [101] 1.9254 1.8037 24.8 1.52
[1010] [001] 0.9627 1.0396 0
[1210] [110] 1.9254 2.0845 0
(110)sg4nas | (0001)gg [1100] [111] 2.5672 2.3294 24.05 5.23
[1010] [001] 0.9627 1.0396 0
[1210] [110] 1.9254 2.0845
(111)mgqpnas I (0001), 0 [2110] [101] 1.9254 1.8037 5.3 6.74
[1120] [011] 1.9254 1.8037 5.3

K&, WAER a-Mg A 85 FOEAZ L, A4k kL,
AR AL &2 Ik B 82.8% 75%.

KH] Jade 5 #AEX Mg-13Gd-0.5Zr Al Mg-13Gd-
2Nd-0.5Zr G708, KMEGET o-Mg FEARE
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WA EASUI EAS ST EHE RIS, 2
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B S BT e e, DA T PR A 2 S
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(0001). C1011) fILLEEBF EERT /N, XAFIT-5 4t
IBAH MgaNds 7F a-Mg 54k FIBAZ, Bl A 80
ol MG SRS 21404k .

B e R NI g & &, g & & abhh,
78 Liu %5 NP2 R R 5T i 43 8 T 30— 0 4R
FHIE S o
3.2 NdWMEEHNFEMEERMEN

G e R AR S N ST B BA A SR,
7E Mg-13Gd-0.5Zr &4, BEAE Nd B9 N 8 i,

) (2)



o512 3

PRI 2E: Nd X} Mg-13Gd-0.5Zr & 424U J 24 PERE R 52

* 4051 -

R3 AETRBEMMEEE
Table 3 Dislocation density on different crystalline surfaces
of the alloy

Alloy (hkily ~ L/x10%rad  p/x10° cm™
(1010) 3.9444 3.4736
Mg-13Gd-0.5Zr (0001) 1.885 0.7933
(1011) 5.1313 5.8786
(1010) 3.4907 2.7203
Mg-13Gd-2Nd-0.5Zr  (0001) 1.5882 0.56312
(1011) 4.5553 4.6329

B R R WS, 162 pm 4146 48 69 pm,
B RSN T 57.4% . MY Hall-Petch 247412

o=oytkd"? (3)
o, oy AEEMEIRIE, o0 AWIKEEET, k A
W, od RIS, A (3) A S IR R
RAFRIOGER, FFEE S T Pdr s 8 5 dokh R
KAMTHERY, AR (3) Al s BT o )
(Ao) &b ] Z [ C R

o, do~ dy 2300 A R I Nd BT S IR R SE . il
A 4wl HE R AT A A F R IR m A
T Tk .

MR AL (4 wrdn, B A & o RSE 1k,
£ G B TR T BB R N 1A BRI N, AR S B
B A I T b7 5 P ) B A R R ST ks 2 IR S T s B
s, H5AR (4O FWEBHESAR. 4ok 2 448
SINTRIAT, BARA S SR SRS Nd 8 0 1 1
TZE B vk, T 4 R odT AR B R G 0, JF Ho
T REMBIRMS, Pt EZEARENSR, £
G WA R B AR, B A A IE B B A A, A
f AR ZERL, AR R I BERR AR R AR S, Tk
Iy B, B S AL IR R R B, R A S A A,
AT 5 BT

G T AT A MgsGd. Mgy Nds /2 50 5 & %
R R SRR D) — R &K, R
Mg-Gd RE 4 0 U I A 15 4, B S4E
IR B S 2 4 B (MgsGd) A, %A a-Mg it
PRI OC R, AE BT 2 77 A I B N AR B
R P A4S 10 IE ), FeA kB . SAME E
Frib Al g7 (MgsGd) Al Mgy Nds HATE S 0 R, 7
200, 250 CHAMREF M) miieEtE, X a-Mg HEA4 (1)
SEAL AT RE S O FF 2R il B, 5 300 CLLJS a-Mg
SRR, SRALARAS I DLSER AL SR AR RET LA BT, XA
IS BN BHAG AR /N, DT AT A 48 5 5 A1

€y

4 % i

1) Mg-13Gd-0.5Zr &5 < %2 tH a-Mg AR MgsGd
A, EEETRMN—E&ERN Nd &, 74T #H
Mgy Nds. 774 B HTAH MgaNds 5 a-Mg FEpARH L 4k £
PERIC RS BB TS, A AL T & 4 dikir.

2) fEA—HfH &N, Mg-13Gd-0.5Zr &4t
SHSEBEAE Nd VS I B BE 00 56 T i 5 BG4 Nd s
TN 2%, GA Ui R A B RN TG
&, FEANFI SERLARIT, A b o 5 B A B i
HITH R TG B, 5 250 °C I 4 BBy 5 5 1A B Bk
1l FeAA 4 Mg-13Gd-2Nd-0.5Zr i1 250 “C FHIHL
FIHRJE K 2791 319 MPa.

3) Mg-13Gd-2Nd-0.5Zr £ 4 (1 Wi 54 7 =X 3= 204 i
MW,  HLBEAE BT T s, A A i Y )
PP AR

4) H& 1 E e A E AT Nd X A
B A AL BA B A 4 BT HAH MgsGd R Mgy Nds (14T H
5EAL .
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Effect of Nd on Microstructure and Mechanical Properties of Mg-13Gd-0.5Zr Alloy

Chen Xiaoya'?, Li Quanan"??, Li Zhitao®, Wang Songbo®, Zhang Shuai’, Guan Haikun?
(1. Xi’an University of Technology, Xi’an 710048, China)
(2. Henan University of Science and Technology, Luoyang 471023, China)

(3. Collaborative Innovation Center of Nonferrous Metals, Henan Province, Luoyang 471023, China)

Abstract: The effects of Nd on the microstructure and mechanical properties of Mg-13Gd-0.5Zr alloy were studied by X-ray diffraction,
optical microscope, scanning electron microscope, energy dispersive spectrometer and electronic tensile testing machine. The mechanism
of grain refinement was discussed based on the mismatch theory and the change rule of dislocation density. The strengthening mechanism
was also discussed from fine-grained strengthening and precipitation strengthening. The results show that the main constituent phases of
Mg-13Gd-0.5Zr alloy are a-Mg and MgsGd. The addition of Nd forms a new phase Mg Nds in the alloy and refines the grain of the alloy.
The addition of Nd significantly improves the mechanical properties of Mg-13Gd-0.5Zr alloy at room temperature and high temperature.
When the addition of Nd is 2 wt%, the mechanical properties of the alloy reach the maximum values of 279 MPa (room temperature) and
319 MPa (250 °C). The improvement of mechanical properties of the alloy is mainly attributed to the dual effects of precipitation
strengthening and fine grain strengthening of MgsGd and Mg Nds phases. Brittle fracture is the main fracture mode of
Mg-13Gd-2Nd-0.5Zr alloy at different temperatures. As the stretching temperature increases, the alloy changes from brittle fracture to
ductile fracture.
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