2025% $E1288/8 745

EBSE Founore

Mg-10Gd—-0.3Nd-0.3Zn-0.5Zr &i&
EEEARIWEIHHALN N D4R

ErelE, KIRES, BHE, WIGE, ITHE, &K, TER°

EEEN:

F 8% B (1990-) , £,
B, sRIEm £8
MRA B NS HEREFESE
BEMHE. E5S0E0
IR R R, BBIE:
15244687256, E-mail:
wxm7256@163.com

hEDES: TG146.2°2;
TG29

NEFIRED: A

N EHHS : 1001-4977 (2025)

12-1581-09

BEamB:

B £ it R 5 1 X £ Y
(JCKY2023213C003 )

WisHER:

2025-09-04 W EWFS

2025-09-22 WEEITHS .

(1. FEMERRERZRNERAT), BRIIIERE 150001;
2. FERRR RN INERSAR, iRtk 412100;
3. IE7RETWARS, BRIIE/RE 150006 )

RE: BENSHEXRHFHBXIE . SHENESEWERNRHERE, BREFLEEY
ENSMREHEESE . NREIAR T AXEWHEMY-10Gd-0.3Nd-0.3Zn-0.5Zr& £ HEFRVLER
EHFMee. 8SNHESHRNBE/NNEMH o -MgtEFDEMg, (RE, Zn) HTiE. &
510 CEALIE, Mg, (RE, Zn) i8AANRIEMRF, RRRTIEN, FEEIILPSOE, ik
T175~250 CHIRERIL L, FRERIERTR T 29225 °C/16 h, IERTRERL AR H19595 7
A9ZH/0N B HBF0 B 1B . EIBSDFMRETISRE328.9 MPa, [ERIEE213.0 MPa, {H1K%6.8%,
TEHERE. SHEFREEUMS KB EREFINRITER,

X488 Mg-10Gd-0.3Nd-0.3Zn-0.5Zr&%; HE; PAMNETE; A

EAEEHTEEREE, slEEFLNIE, RIFIMIteemaEm=in
XK. AERBFREBEZNAY., BB L AES ENEESSTARER
S, HHEEEREMEE. E#F a2 SEBHNEAER BEEREIIRTHERL
WAL, OJENIRESEAENEER. SERIETHAE"Y, #E-HIE5EFEEM-Gd.
Mg-Y. Mg-Dy&EZ&% . Hf, Mg-GIREEMBHINSGRFEmES Sk, &
FRFAKT—FRISZEMY-GIREGE" ., BMIGIEEAETHARES, 285
F10%7= 4 RIFHIAT GRS . EMg-GdEEhiRNEME LI TE=I LIH—FIRESS
SHINZEMRE, REBIRNELTERAYY. Nd"FIDy"E, 2 TMg-Gd-YZ .
Mg-Gd-NdREFIMg-Gd-DyRESEEAGER . Mg-Gd-YREGERMAMO™E, K8
SZUEHRASREWEINIZFIM, Mg-Gd-DyESERAITS, AME T WA
KRS . TIMg-GAE R Mg-GAd-NdR S BEE B RIS SN M
g, BARMEERANE, AmMESHRESESMRFHGErPEBBREMS.

BXM-GIR EERRR R DR A TR N 2R, BRS(IRTELR=
BE/NRIHEY, B2 HEEEBE. ATRARER, BREHDSWM, FTIH
HESEEY . JMTFMI-GIEEMs, BXARFHHNARYD, TEEXEY
HBEREN., HFk, BEMSEBEREFQERCIIAECEAR, FHRENT
KAMRT, AEBERESSEHERESE (ZLI14A) |, NHEESESNHE
PEBEN DM RARIRTT . ARSI ERESSHFREFERZMG6 ( Mg-2Nd-
0.5Zn-0.5Zr ) E584£48% . 55/ N\ TElektron ATIFHIAIEV3L ( Mg-3Nd-1Gd-0.5Zr )
&%, Bel, BEAWA. 55T . BEUERPMZ KB EEHEHIIH R RT
127, WWEDZMEEERAREEK ., MINZITERFIESSEHHRE>300 MPa,
[EARSRE>200 MPa, {HIKER>4%, ZM6&ERIIHISRE H230~260 MPa, [EARZEN
130~150 MPa, {E{<ZE93%~7%. EV31IEEAIHRE /9260~300 MPa, fEREE SN
160~180 MPa, fHIKZF5%~9%, ZM6EEFIEVILIGEMRI I EREELITH B Lk




FOUNDRY ﬁ @,‘S%

FEHIRITER, BEFAHESREESE. KR
B A S A BRI EMg-10Gd-0.3Nd-0.3Zn-0.5Zr& %
BHAMRTSR, oWEBLNHZMEEE, HiZES
MER, JmAH. KEEEZ KN KEYEXREH
RN FBBHITIRR .

1 IR EE
11 SEBERIE

KiHmmARE400 Cfg, EHRBEISHMLE—Z
RJ-2, EmHSH: 38%~46%MgCl,. 32%~40%KCl.
5%~8%BaCl,. 3%~5%CaF,, 8% ( NaCl+CaCl,) ., %
NIFRARY99.9% 4 ERIEESE, IBEFHRET40~760 C,
DOIARI-2ZBFIRF, PSS REML . IMAZTRR
A999.9%4EEHIZn. Mg-30%GdFIMg-30%Ndhja &
%, WH2~-3 minEIIANEENRI-2ZEFESE, FHRE
780~800 C, MOAFRHIMG-30%ZrhiElaE, RS
W EES~10 minLUFIEMg-Zr R B &8 ., RAS
SArSIEE, BSATE/915 min,

PRI APEP-SET ( Phenolic Epoxy Polyester Set,
EnBE- TR -BREEIAE ) DB, WIS SEFE3DFTENRIRALIE
Wi e FHEYNLERR 91 120 mm x 1 070 mm x 320 mm,
B/VEEE6 mm, ZAEEE42 mm, REHI‘28%.
BN EE R0 ky, REARENHE, FRHRET0 C,
FEEEMR210 kg, FHHFHEE62 kg, FHMALRFIEM
HEMee NN ST B %4 L BRE R EERR X
FEXEBZ o

LBREEEBEFHREFREYEEE (Inductively
Coupled Plasma-Atomic emission Spectroscopy, ICP-
AES ) MiX&EHWFNMD, ERWNFIFTR.

A IERS A LI RE AN, HHRGIER
SRR . PAMBRERSY FREN RS
. RANBETZH: BIARENS10 C, =%; XA
FE9175~250 °C, =%,

Vol.74 No.12 2025

Rl AEUFEHS

Tab. 1 Chemical compositions of the alloy
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Fig. 1 Sample dimensions for mechanical property measurement
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Fig. 2 The XRD pattern , as-cast OM structure and grain size distribution diagram of the alloy
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Fig. 3 The SEM images and EDS spectra of the as-cast alloy
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Fig. 4 The XRD patterns of the solution-treated alloy
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Fig. 5 The microstructures and grain size distributions of the solution-treated alloys
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Fig. 6 Aged hardening curves of the alloys
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Microstructure and Mechanical Properties of High Strength Mg-10Gd-
0.3Nd-0.3Zn-0.5Zr Alloy and Large-Sized Casting by Sand Mold

WANG Xiao-ming', ZHANG Gen-miao®, KANG Hong-yan', CAl Zeng-hui', WANG Zhi-chao', HUANG
Yong-jiang®, NING Zhi-liang®

(1. AECC Harbin Dongan Engine Co., Ltd., Harbin 150001, Heilongjiang, China; 2. AECC Hunan Aviation Powerplant Research Institute,
Zhuzhou 412100, Hunan, China; 3. Harbin Institute of Technology, Harbin 150006, Heilongjiang, China)

Abstract:

With the continuous development of heavy-lift, high-load and lightweight requirements for aircraft case
castings, there is an urgent need to explore high-performance cast magnesium alloys suitable for sand casting.
In this project, the microstructure and mechanical properties of large-sized Mg-10Gd-0.3Nd-0.3Zn-0.5Zr
alloy castings manufactured by using of sand molds were studied. The as-cast microstructures consist of fine
primary equiaxed a-Mg phases and a small amount of Mg;(RE, Zn) phases. After solution treatment at 510 °C,
Mg, (RE, Zn) phases dissolve into the a-Mg matrix, the grain size increase, and LPSO phase form. The aging
hardening curves within 175-250 °C. were tested, and the optimal aging process was determined to be 225 °C /16 h.
The peak aging microstructure consists of fine ' and B, phases uniformly distributed in the matrix, and the
ultimate tensile strength, yield strength, and elongation can reach up to 328.9 MPa, 213.0 MPa and 6.8%,
respectively, which fully meet the service requirements of large-sized aircraft case castings with heavy-lift,
high-load and lightweight.
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