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ABSTRACT Nd was added to AM50 magnesium alloys to study the microstructure, mechanical
properties and creep resistance properties. The specimens were heated at 420 ‘C for 12 h followed
by quenching, and the results show that addition of small amount of Nd to AM50 magnesium alloys
resulted in the refinement of grain. The RT strengthening mechanism of alloys containing Nd was
mainly from the fine grain strengthening. Nd in AM50 exists in the form of Al;;Nds that is thermal
stable phase. Due to the existing of Al;1Nds, the steady state creep rate decreased greatly at the
temperature 200 'C and the elevated temperature mechanical property (150 C) were increased.
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SRR R S AT LA A, MESWAESI RS, AT e Mg-Al SR vERE,
ARG ETE Nd X AM50 8441 BHMALS. FE RN mIRIRE AR .
1 T8 F &

LI 4 FREEWBAFITE 1. FEFREESSFIH Mg 99.98%, 45 99.7%, $F 99.5%, Nd
% Mn MBS SHERIA. IR P EEHS S, RA 0.5%(BH)SF6+CO, RE
SRR FRYIENS SN LA R R, RARMAREER ST 15 mmx3.5 mmx2 mm.

7E 420 CXRREFEARTE 12 h. WHREEACEE R REHAT R AR, % BRI R AR5
7E Shimadzu AG-100 kN A g Heszie bl BT, BMs® BN 1 mm/min. wiEHLH HRE B
3 150 C. It B EE E A B AL B S, A D/max-—r X STRAFE R AL
B iR EEAS RIS 7 CMT7504 L% Bl B8 177 REIRAE A BRI AL L AT
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Table 1 Chemical compositions of alloys (mass fraction, %)

Composition

Alloy No.
Al Nd Zn Mg
1 4.91 0 0.26 Bal.
2 4.96 0.31 0.31 Bal.
3 4.89 0.58 0.28 Bal.
4 4.90 0.95 0.27 Bal.
2 R 54 ®

2.1 Nd ¥ AM50 &£ 8RR X/NERm

S EINEMESE A Nd 3 AMB0 SRR/, SHE4 T T ESA . #ubi)Ei
RERY EORC/ NG B BIGASAL. BEVEALHRE AMS0 54 &SRR, SBLRFENW (B 1a). B0
A Nd PUE, Sokii B 4nik, BiE Nd A BB i R G &8 (& 1b, o). EEAEES
0.9% Nd iRFEFHIA A Mg 1 Al Nd3 (& 2).

1 A[F Nd §EMES T4 SEHAR
Fig.1 Microstructures of alloys of T4 conditions with different Nd contents
(a) AM50, (b) AM50-0.3Nd, (c) AM50-0.9Nd
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Fig.2 X-ray diffraction pattern of AMS50- Mgi7 Al FHAECE8IRM 8 5RAEN AL
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UISREE 2 b 40k, (HER R UMEEE ov. 002 B BRRE. FEE Nd A BN, 35k
HEFHZR ov. 0o WHBIER. EHE (150 C) X4, A 0.3% 8§ Nd ¥ ov. 000 B2
EL A BT BAPE A, I ERE Nd I BB T Bt s HEEAERRAG T RAFASE
B, MAETHAN AlLnNd; REEREM, BT AWER.
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Table 2 Mechanical properties of alloys

. Room temp. 150 C
No. Composition/%
op/MPa 09.2/MPa op/MPa, 09.2/MPa
1 AMS50 200 97 140 73
2 AMS50-0.3Nd 203 105 155 91
3 AMS50-0.6Nd 215 119 173 101
4 AMS50-0.9Nd 224 135 179 115

2.3 SEPNERRETMEE
LSRRI, BB R BT, 38 W HHRAE A N =ML SR T < 03T (K RILE)
B & A R R AR R Z R XTHURAE (UARIRIRIRA); SR 03T < T < 0.6Tn (K RIEE) B &£
WERAERRZ 7 IR B AR, 4 T > 0.9, BY, SR BIRY BURE. XM TEASMKRNA
P (IR, T, FREZREBERNESR 112 Ak gt RE g 200 C.
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Table 3 Secondary creep rate of alloys for tests L

A el

Strain/ %

conducted at 50 MPa, 200 C o v v 0
0 20 40 60 80 100
No. Composition/% Creep rate/108s~1 Time/h
1 AMS50 20.19
2 AMS50-0.3Nd 11.29 3 200 C, 50 MPa —F%/j?%%@m%
3 AM50-0.6Nd 8.162 Fig.3 Creep curves of alloys for tests con-
4 AM50-0.9Nd 6.491 ducted at 50 MPa and 200 C
3 & ®
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