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High Temperature Solution Treatment of Mg-Gd-Y-Nd-Zr Alloy

Zhong Yingying Shen Feng YangJing LiWenying
(China Aerospace Science & Industry Corp Defense Technology R & T Center, Beijing 100854)

Abstract: The effects of different solution-treatment conditions on the microstructure and mechanical properties
of Mg-Gd-Y-Nd-Zr alloy are investigated by tensile test, OM and SEM measurement. The results show that, after
solution treatment at 510°C, the pseudo eutectic structure disappeares with some RE shot leaving. After solution
treatment at 560°C, segregation of grain boundary is basically eliminated to improve their plasticity and elongation

increases by 50%.

Key words: magnesium alloy; solution treatment; microstructure; mechanical properties

Jilll

1 3l

bE 5 B K o TAR A R R AR R =, XN H
RIS B T R DU T TR A SR 7 SRR
katl. 54 A LER, s, et
RiF, E5VIHIN TR, ENURAN S Tl H 15
F TR HE A, GRS AR T R
SRR R, . MEEZRAESS. B
T B AT DUBH 2 25 B A 4 T AR R P N e e o
WAL BB S nwtE. Bk tkae. (RE M Re N
Pl SRR A, B Mg-Y-Nd &44:, 41 WES4,
WE43 & & 3#abFE & itk g A T Hoft e 4 4
N T e Mg-RE R AEES S MetE ml 8, [E N Mt
o E R EE TG S A £ UL AL BE S T
Bt¥em Mg-RE REEA S APUIRAERE . WM.
B fe . B vkae S ot ael Y, AR T

AL Mg-8Gd-4Y-2Nd-0.6Zr & 4 2H 2RI BEfr) 5%
Wi, DA AL A B T2 Sk e A4 = Mg-RE
R A S HITERE

2 SIEMEKRTTEA

F ¥ H FH AT M, A &t R U
Mg-30%Gd. Mg-30%Y . Mg-30%Nd FI Mg-30%Zr
[E) A 4B RER 0, B 004 700 3E AT I A 3% T 7
i, A e REIREE S 5y 800°C AN 765°C,
FEARRIES] P60mm><150mm 7 BERL i A k47K
FREE , 5 EE VA R FE ARAIELE 1min ¥ 413 100°C LA
To &4 N Mg-8Gd-3Y-2Nd-0.6Zr.

AR g — I d8mm K EL ke, 7E
CSS44100 LRtk iapl kAT =R b fh, frfhTs
154418 GB/T228—2002 #5#EiE4T; 7F Instro8032 X5k

TEE I M (1982-), Wid, GEMEAL: FTET7E: Sad. kT,

ks HiYl: 2011-04-12

33



HEEARE

ML BT iR b, fif 71542 I GB/T4338—1995
FREEEAT, PRUECE 1h TSP A SE e fE,  CRE
28 15min FIORIEE FE AR IR AT, S AN e A b i
HE S — 0.5mm/min. FJ D/maxrA FIEEER X 54k
RTSHCGHAT A 04T, T XIPBA ST 20l 2 ot gk
T4HWE, H KYKY2800 #4444 A Sirion200
R AR B L A ) Genesis60S BE 1% o B ik
FTHLHT

3 SEWHERESR

2011 %4 A % 24

3.1 BHEREMABLAT

K 1 NAE&HS TR EMALZ. MWK 1la iTLlE
H, BEGEMALS, R, BEEGEN S
B2 H 50~80pm, X5 Zr fEEEEaH B HEM
AL SRR FR A Y, (RIS 7 fh 5 B A7 7 A TSR
WA, KREZHEE AL A A A AL, D&
CASSURER 20 A1 (EAS S AR N o B9t B K E I3
d A BUEAERY, e sl 2N T4 4 (R 1K ) 22 R B
SETE, LATE T — SRR N
%,

B 1 Mg-8Gd-3Y-2Nd-0.6Zr &~4&44 A 60248 8 A

M 2 ATLUE AR5 6 1 S PR Ry
KRS, AR Mg & & URESE, FHED K
2115 90%, Gd JLEZ 8%, Y JLEZ L 3%, NdJt
405 2%, HADER Zr tE. SRR 5

B | o> 2 v a [A|QL

ZERECR, Hrp Mg & TR, Gd. Y fINd JtHR
B o LR B 3G, 4 Sk B 13%. 4% 6%. itk
AL, BRI R 2 Gd. Y. Nd JCERTE
5 BT i ST O™ B R A I T

[Matrix Correction: ZAF
Element  Wt%  At%

64.25
334

wono
ry

=z
o
H
NHE O
onom

2
4 6.25
s 1316

Nd v

0.70 140 210 280 350

420 490 560 630 7.00 eV

lcPsia598 DT% 42 |Lsec21.1_[Cntsi53

keV:7 100 FS7100 |

B 2 SEM 1244 B 4k oA7

3.2 RRBIFRSEMARSH

£ DTA X%, b IR AL A A2
BSOS AW IRBURIR SRR, EEUIARSE AR L R BliR
WAL TN B A& SR B SE 248
34

KA B EAACRT PR TBCERA F  fe R
TR T BT Z LR, AT Bt £ 22 3473
AT it 2 _E A5 2B i, U TR I Ll T O
MR



H & EARE

Fium/EEmg 211 FfeetiEsy 08
(M)

10,

A RAH & A

#H g EE(degim). 10
DTA

8 37 166 245 324

482 561 640 [RE] 798 (/&)

H -
A 3 Mg-8Gd-3Y-2Nd-0.6Zr &4 49 DTA £ #4547 £,

HRIE K 3DTA ZE#IIHTIEE R, 18 514 CRA —
AR ARG, RO S S IEE v 510°C A4 . TE
N AN B B 4 P Rb B ) B P Sty I 1, ok
KA BAGIREE 510°C VA M 778, IER R, HY
12h, 24h, 48h A TE&AHMEZ. Kl 4a. 4b. 4c 732
%5 12h, 24h. 48h G AHIE o MG AEIE AT L
EH, @A LARKENRT, B 12h BV ER
DL R E R A EAREE, B AT (A, Rigk

a 12h b 24h

3.3 EREBRSHMAL T

PR e s T (R U, R AT T A BER
IR B A DT IR A L RN A o (BB A iR

HEK, [ 24h JE RBLE T A KB BRI T )
i, FANERA B D AR B W ER. 220d 48h
T VA AL EE, BT I Dy St R AR A i Ok, AR A L
WETN T RERBERT. /A, {£ 510°CH, #i
POk LA, 7 ZE BRI () A4 RE A D FE A
Sk, TN ESERHEA S . T2 SEi,
7S AT BEM B e [ LR, — D T P I R 5
— 7 AL & M LRI AN B 26

c 48h
B 4 Mg-8Gd-3Y-2Nd-0.6Zr &4 510°C Bl 5698488 K

TYECEEEE PR, R AR I R 1 i oRAA B H
(1. B 5 AR E 560 °C A A S 1 S A B

a 560°C, 5h

b 560C, 8h

¢ 560°C, 10h
B 5 Mg-8Gd-3Y-2Nd-0.6Zr &4 & ik 560°C B ix & 694408 kA

35



HELAME

2011 %4 A % 24

Kl 5a >y 560°C5h [El AL G G AR F, Ak
WA, AR RE R, IF HIRERR T E L
510°C [ ¥5 A B JG FOFE S B SR b, U2 R A
DRI AR TR dRSLARIR 3h, TPy 3E A
LB IE %, ULE 5b; & 5¢ 4 560°C 10h [H 7 Ak
HEAHAN, BoRhItRA S ek, FEHIREL
AT HIRLK E M kBRI . mTRATE, %A AL
HE LB R I (A B 7V

3.4 JIFMEES

ANFEEDIRZS T A& SRR 2R 1
fimme WTLVEH, %A/ 44 510°C48h [EiEb ),
H TR E M LR IAAE, H SRR E. %E
GaEAmEEEAAEE, &I RTER, BT
EE IR, Hl TR, Hyrhn M E
R 2 FrBEAK o

A1 TR IARE AL ) F AR

Fay sty ap/MPa 002/MPa o1%
% 270 225 2.6
%A TA 510°C48h 214 193 21
A T4 560°C10h 258 202 4.8
4 %BEIE metals in cast Magnesium alloy[J]. Special Casting & Nonferrous Alloys,

a. Mg-8Gd-3Y-2Nd-0.6Zr &&EHAS T, MAE
Fef KE Gdy Y. Nd (RATAH, XL Rsm T &
S HITERE

b. it 510°C AL S5, Ak DL a1
FAWAT=H0IE R, ARG S AR BRI & LR
PRIk 77 2 1 e AN

c. G il EA AL, Ao SR ASTH R &b AL )
B, IS e B s, EMERER T 50%.

Sk

1 Alves H, Koster U, Aghion E, et al. Environmental behavior of magnesium
and magn-esium alloys[J]. Materials Technology, 2001, 16(2): 110~126

2 Baghni I M, Wu Y S, Li J Q, et al. Mechanical properties and potential
applications of magnesium alloys[J]. Transactions of Nonferrous Metals
Society of China, 2003, 13(6): 1253~1259

3 SRR, AERA, XMW, . LRSS R RIVR R EN]. %
MEHARAL, 2002, 51: 68~71

4 RME. WIS EHUREIERFENI[D]. i BRI,
2007

5 Ding Wenjiang, Wang Qudong, Lu Yizhen, et al. Application of rare earth

36

1999, 40(1)
6 HeS. M., Zeng X. Q., Peng L. M, et al. Microstructure and strengthening
mechanism of high strength[J]. Joural of Alloys and Compounds, 2007,
427: 316~323
7 Zhu S. M., Nie J. F,, Gao X.. Enhanced age hardening response and creep
resistance of Mg-Gd alloys containing Zn[J]. Scripta Materialia, 2005,
53: 1049~1053
8 Gao Y., Wang Q. D., Gu J. H., et al. Behavior of Mg-15Gd-5Y-0.5Zr alloy
during solution heat treatment from 500 to 540[J]. Materials Science and
Engneering, 2007, A (459): 117~123
9 wEYl, WHW, BRESE Zr/EMg-9Gd-4Y () FRIAI LRI [I]. dbae
RHEK224], 2006, 28(2): 150~152
10 FRHM, BRigSE, XBizsk, . Mg-Gd-Y-(Mn,Zr)& &1 A 4R 7
YEREN]. T EA iR A4k, 2006, 16(2): 219~226

11  Apps P J, Karimzadeh H, King J K. Precipitation reactions in
Magnesium-rare earth alloys containing Yttrium, Gadolinium or
Dysprosium[J]. Scripta Materialia, 2003, 48(8): 1023~1028

12 NieJ. F, Muddle B C. Characterisation of strengthening precipitate phases

in a Mg-Y-Nd alloy[J]. Acta materialia, 2000, 48: 1691~1703



