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BE: BIETRMAR, £4DMEM. BETEROA, HT HiEMg-55m-46d
SSNZENSRANEE . £REH: BESENTS, Mo-55m-4Gda SIHREELE
FIEERE, HIT RSN, ZASEEM o -MoEARLURRT1EMg, SmANM.GHE
R, TERELRTEIN200 pm. HRRTRSREB NI . FRSE R RN S
SHBHRT. o -MyEARREEMRFELROAREIEEX.
ST Mg-5SM-AGIES; FHBEE; REREMA; Htid

BEEAITMREIRNIEE, EERXRMNBETENRNERESSMR
HFEFIMNAREESZZEN, FJUFREE, ME—LF mRRNADINS, #5%
MRS ES MU ERHERNNAMEN PPN AERIEY., EXNTREER
MWERTEL, EEEEER, REXBESESTLUERZIIMMTME. KBEEfT
WWRETEERBIR, ERARTEMERIEY, BT IRER, EASE
R BTN RERZRIFIA, TTRREERF RIS, BIRAXIIR
BREFNGEIMRE IR, L, T AESSRHE TEMSRINRE T
MAH W AIFERE .

HBERBITI20 CH, BERENHS, ZBESEREBRE S IIRE(RE,
SHESSHNAZRRE, EERK, —LEARELRN, SGIMTNESESHRES
EEREFSMAS, LIMBMN ‘REREMN . J=KBif5x T Mg- (6, 9, 12,
15) Gd-1Sm-0.5Zr ([RENE, TR ) 5MAERINNZMEE, KUNESEEA
MAFEH o -MgEFFIMGABAR, RBARITHBGIESANEINNTR/NEER, &
SESRAFNENEZNRAEE R FEERN ™ . FREEIIHZT T Mg- (9, 11,
13, 15) Gd-2Y-0.5Zr&&RARSHEE, KUINSEENTIREREEHSH
MEEFHSEERIEAITME, FE250 CARIRAE, EMTESHRIRERER
R, SF) R T Mg-10Gd- (0, 1, 3, 5) Sm-0.5Zr& SN EMARIIHE
tEge, RUNTFR—MEE, MEFEENFASTIRELHSERE, EFGH
ENREBRENN, MEASMAIIINEL T Xtk B BEINFHEFERILEEIEETI
HIREFS™ . BRIFKIFF 7 T3 Mg-12Gd-3Y-1Sm- (0, 0.4, 0.6, 1.2) AI&=
HRMALFHFMEEE, KMBAISEN0.6%E, SN NFMEERIF, MXITE
—4%, FHREBENHEEN EAZSNEESHEE, RMETREEEY
R, ] EE N EES ST ESE M RERERIZUEEISME T IIE
NZea . WFZREREINTE, HRERSINARSHEEREIER
AR, A, BRTTITEEERZIIMMIEMEZINEE, BRlkESa—HREZIEIA
OTRYARRE

BIEAAR A, $FiEMg-5Sm-4GdEEMTHIEEREEREREMN . ALt

R izaeEERieiE FETRAAXGAGEEMAR . 8. fFROETS
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#r, RRAEZESARETERBIREMNAIR
B, EEAFAMENFIOMRES RIS KIE
M&EEEK.

1 ER=E

BEIBITHS AIMg-55m-4Gd ( REHE, T
F) . BREEAMESE. Mg-30GdFIMg-30Smeh[E&
&, AEBKEBEBLNN T, FRSHERNEH
1w, RIFPSMASFFICO, (AL :99) . FEiF
BHAE, BESRIHEET50 C, R85 min, %F
IS RONFIER S, KEEEHE, LAEE
FR[E£920 mmAgidER, HTHWEIE, T29530 C/6 h
[EA+230 C/12 hAY . A —MAHHIT R M
E, £558AMg 90.4%, Sm 5.3%, Gd 4.3%, S5igithk
DEGTE.

KAAG-1 250 KNEUEZ S gt ial, #HTRF
e, MdasnhFEtee. uEliFEIREK,
FRIER T H®6 mm x 30 mm, F{EIERZR/1 mm/min,
FREAZR (20 C) M=iE (200~300 C) . I
SZEEIREE, FHAAX0 Vert ALBLSEZ BHENRES
HMEMBLR, REDS Advance X514&:4784Y ( XRD )
HITWHEST, XKETBERIEN (EDS) BYISM-
5610LViIiEERE ( SEM ) X & ERIF LAEFIR(HIET
HITHT .

2 RIERSHIT
21 HEFM4EE

FKINFEIEMG-5SM-4GAEEEEIR (20 C ) #1
200 ‘CE300 CEREMH FRIROFEENIAER .
BrHFEMEIIAR M ENFSE. AXRLITH, =
B TASHNFMREF IR, FHSLRE N182 MPa,
HRFENL86%., BERENHS, TARENHEK
ENBUMNEHATE M., FEEXBEEREHS
—HEIEK, 200 C. 250 CF1300 CHF% B 1.96%.
2.80%7%05.22%, FHEESRIEMMRMLT . TR
EMREHSLFSERE, 200 C. 250 CHS5BIA
203 MPa. 214 MPa, 300 “CHJ[&9192 MPa, (P&TF =&
(182 MPa) . Z=EAIHl, E—ERESCEA, BEE

#z1 Mg-5Sm-4Gd & &IN5 1AL
Table 1 Mechanical properties of Mg-5Sm-4Gd alloys

gl C PUhH ¥ /MPa A A1%
20 182 1.86
200 203 1.96
250 214 2.80

300 192 5.22

EBSE rFounore

=, GERAREFKERE, kmASs, FN
AR EIRERN .

2.2 EHABR

EIFE25 B HHIEMg-5Sm-4GAdE S HINF R
MALFIXRDERE . HELATH, HEaENERMER
o -MgEARLIR B 7E AN &R R & Rk
FIEER, EEE2F, XEREMADKE BN
Mg,,Sm:FIMgsGd . EfIE =B w1, BmoHl
79540 CF1642 C, TaiE MHMREFERENEE, BF
RIFFOAIREN . XRMHELE (F28) phiEs
WHRRE L, BYNFE o -MgERFBRNEREN, £
SR VENRR, BB EmRRE
o, NmieeaE=mttee.

El Mg-5Sm-4GdETHLEZBHAR
Fig. 1 Optical microstructure of Mg-5Sm-4Gd alloy
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Fig. 2 XRD pattern of Mg-5Sm-4Gd alloy

BENRARY . REBHMEMIELISsE
s EaE ke, RIEEL, BIRELINEESE
PSRRI T 200 pm, 1RIEE2, BTLASE o -MghY
RISEH NG, SRNF2MR. AF2AM, 5
ZE5ERELEY, Mg-5Sm-4GAdAZHY o -MgiJafBERI)N, fE
4, BRimthelalBA1.628, MiSkidiEnmHEEHR
BRABRIRIIRICIL(E1.632, XEEHETEEHI=IEM
SREEFFEEEAFN .
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£2 Mg-5Sm-4Gd&&H o -MgHI Ri& B4 % Rt
Table 2 Lattice constant and crystal axis ratio of «-Mg in

R4 GEESP-LENEMER

Table 4 Microhardnesses of some phases in magnesium

Mg-5Sm-4Gd alloy alloy
4 alnm c/nm cla il BIAERE HV
2l 0.320 94 0.52112 1.624 20 C 200 C 250 C 300 C
Mg-5Sm-4Gd 0.320 40 0.521 66 1.628 Mg, Sms 232 188 164 132
MgpAl, 183 158 125 84
2.3 #tH

RNTRNAREESHNETR, FHRAEBRE
(SEM ) MIREEHER, KMEEFHERBEKRES
HUBR S EARDR RO STFE, MEBH R, XE3H
AFRICE ZHHHITEDS T, BRUWEIFR. £
fBA. B. CHEBEMIHIAEH LTESMFIGd, HSm
EEYNGIEES, RBTESELE, HENETHE
A. B. C¥JAMg5SmINGAHaRLAIMY,, SmAIMg:GdHI
BE1H. 221D, EBEBEMgIH L TESMAG,
E5A. B. CiEtt, GAE=EAKME(E, ELHENET
fBD. Ef3AMg,,SmFIMg,GAASR &8, EHFFE 18
Mg, Sms BB AKELE], Mg,GdRf HRIEL B D

[E3 Mg-5Sm-4Gd& & SEMLBLIFZIR
Fig. 3 SEM microstructure morphology of Mg-5Sm-4Gd alloy

3 BR3P EIRIZHEMEDSH LR
Table 3 EDS analysis results of phases marked in Fig.3

Wg /%
[iVACS Mg Sm Gd
A 61.9 21.7 16.4
B 59.5 31.9 8.6
C 57.0 34.6 8.4
D 75.3 21.9 2.8
E 79.2 16.5 43

Mg, SmAMgGAHITER, FEES ST
SR, EILEEIESESTERENREGRt, B
BUUBERNAKIES, NMYEEENERRERE
BAER. Mgl T o EZEENHE T ENEES T
Mg,,Al, 18, B1E200~300 CRHMP4SRSHEE (%
4°) | BEERSHMEREN, RILESE TREEERE

BRER, NESESSNESREE, BEEEES
S EREEIESTER, HNRBEENN.

2.4 Hi{slErO

El49Mg-5Sm-4GdE S AEEBUNSERETH
R OFR . SJLAEE, $HIEMg-5SM-4GAEEEE
BEETREOEESMMEMIUISIE, EPh—KE8
DRRIEE, HEREFEERH URIRER, N
ANFRZ, BURRKTEsEEEEE, FETASE
RS (Eda) ; BEFSEI200 C, MOAREE
HEEVRE/N (Edb) , (BRI SIIEIERTRE; 250 C£
BT, BOPMEEHEIEE (E4c) , 5HIE
HEBTRES; 300 CHY, F{RETOAREER), iz
RMEEIEZ (E4d ) , BOEEMRETEE ., fI
kO RNESEeHEERUIKER (F1) B
B,

2.5 inEERERERN

BENRARITRYMESERENEERR
Z—. BARIH/, MRECEFREEE, Was
ERaEEH; EREANRRIEZ, SR ~RFR B
TEASZ, kMmYeaEsRRERAH. NMilaEn
FHRRRT 200 pm, BABERKBARELX/N, H
HEHMERE, 62HNERRESS, BREENR
&, R Rk ERERN

EANREEHENEGEREEEET, &
NEHRB S, BIINEE o -MgEFRNREEEHS
WS, BRI, EIBKR, SHtc/akkiszirHA
EEHERIEASRIAVIEICEE(E1.632, BJLAIEAR AMOAY
I D EJERN RN GE MR, BIETESEN
HZ, o -MgEARGRERIEA . XOREFEEEES
BEETREEMEEIRET, EERIRENEE
IR

mTENAREEREERREEeERE.
TESEHEIEPR M L EMg,SmANIMg:Gd
ZHERE, ARETRSAENEE, FEiTthEE
RARSUERE, SHEERENETHRE. BERS
IRESMTHATRRAET, XL T IEROEE SR
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(c) 250 C

EBSE Founore

(d) 300 C

El4 Mg-5Sm-4GdESTENERE FHIRTCOAZIR
Fig. 4 Fracture surface morphologies of Mg-5Sm-4Gd alloys at different temperatures

MEMAS, EREEFR BN RECRULIFERN
RIRY, MAOSEFEUER, ROCTBELEXEHAL
BE, MRZAMEERRRE, S22 KERMR
R, FEOPERRETNES, REEGEERE
BT RBIRE AR L =IR B AT A EE, MNEG=E
RUBERBESHNALRE . XAEREETEN
TERERBERESNAIN —NREE
XTEGENRRERREESMESINRS
BEMN, HRIENRBRE-NTEBATIERE. &
NEFIOHEE, T EMY-5Sm-4GdE & =EHlE
ERERENNARRE T T EZA9ENFDHT, A
ANS5EEMNRRR T o -MgERNREB AR
THIRREEEX. I, BIRMLITR. I

SEH:

WP HESFHIREEEE TN, RS
B E N R B R REDRH RN

3 #hig

(1) $HIEMQ-5Sm-4Gd &I R ERE R ETT
ShEFASERE, 200~300 CHMWTIRENSTF=
m, BT REREMR .

(2) Mg-5Sm-4Gd&EEFEH o -MgEMARFIFH L
1BMg,,Sms. Mg,GAdERL, FIIERIR 2979200 pm,

(3) Mg-5Sm-4Gd & EH LR EN R FEIRE N
e 5ASNRENR I o -MgEFRNRIREHLE T
BRI EEE X
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Abnormal Tensile Strength of Cast Mg-5Sm-4Gd Alloy

LI Ping*, HUANG Lei', WANG Ying', ZHANG Qing®
(1. School of Civil Engineering, Luoyang Institute of Science and Technology, Luoyang 471023, Henan, China; 2. School of Materials
Science and Engineering, Henan University of Science and Technology, Luoyang 471023, Henan, China)

Abstract:

The room and high temperature tensile strengths of cast Mg-5Sm-4Gd alloy were studied by electronic tensile
tests, and microstructure, rare earth phase and tensile fracture analysis. The results showed that the tensile
strength of Mg-5Sm-4Gd alloy increased first and then decreased with increasing temperature, and had an
abnormal temperature effect. The microstructure was mainly composed of a-Mg matrix and rare earth phases
Mg,,Sm; and MgsGd, and the average grain size was about 200 um. The tensile fracture mode was mainly
brittle fracture at room and high temperature. The abnormal temperature effect of tensile strength should be
related to grain size of the alloy, the lattice constant of a-Mg matrix and the thermal stability of rare earth
phases.
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Mg-5Sm-4Gd alloy; tensile strength; abnormal temperature effect; rare earth phase
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