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SRR E M 57 pm BEAK R 21 pm; FIRMENBRINEE TEEEGEST Mgp Al BRNESESH, B AZI BE4&NEBMABEM 162 MPa BH

3] 211 MPa,

KER: A EEE; H; BHMAS,; I¥EE L
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HRIER R E R BB TR RH&T
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ESm#4ERE, AMTELEEk. BERAHEER
AMERB SN TaEx Kk m g, Xh A
BRI ERRAGESANER, HE6EM BR
gk, MBS ERES TR Mg, AL, BS54
fi, RIERFHE_H. BEEAERET—FE
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BAeNGBSHARAE MR EN, IHER L
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1 5% %
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« WRAM: 2007 -07-13; EITHMA: 2007 - 09 - 21
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Fi Al-10Mn &4 Mg-5Er 4. 2186 (99.95%) .
445(99.95% ) R oi4%(99.7% ) % R EH, #HI&AR
FEEENEE(EENLERTNEK D, 64
FERLBR A R AT . SBTE 650 ~ 700 CIESEEE M
1k, RIEWIIMA Al, Zn, Al-10Mn &4 & Mg-5Er
&4, HIHRF 730 ~ 750 C, MBI &S TEHE
SRR L, RA B 0B N AT AR
A3 (HBR KR E 28N MgCl, 50% ~ 60%,
CaF, 15% ~20% , CaCl, 8% ~ 12%, BaCl, 5% ~
10% , KCl 3% ~ 5%, NaCl 2% ~5%). & &k
JG, PEHEE, RS 700~ 720 C, RIERHA
BEEHERERENR 20 mm WEE, BENRA AL
R,

R HRTZE AG-100KNA IR HL E#1T, A
R B GB6397-86( 4 & hu i i I 1R A ) 19 #L 2
T R ®5 mmx 25 mm B R, hr 1 B7 38 3 N

x1 AEHUERS (%, RESE)

Table 1 Chemical composition of the alloys (%, mass
fraction)
Alloys Al Zn Mn Er Mg
Alloy 1 8.59 0.45 0.15 0 Balance
Alloy 2 8.56 0.48 0.12 0.98 Balance
Alloy 3 8.48 0.51 0.14 1.92 Balance

EETH: TEBLEREES (20070410986); TR R¥ H RN EES (761121200 K HHE

EEEA: AL (1971-), B, MEEEA, B1E, BHE
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Fig. 1

X-ray diffraction patterns of alloys 1 (a) and 2 (b)

(a) Alloy 1; (b) Alloy 2

B2 #EEE&NESHBHMAR
Fig.2 Optical microstructure of the as-cast alloys 1 (a), 2 (b) and 3 (¢)
(a) Alloy 1; (b) Alloy 2; (¢) Alloy 3
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HBTF—H. AR, EEEESTHRMBER
Er, REA OB AL i FHL K Mg, Al A8, B B 3%
A Mg, AL AR SURL, (645 i 55 A0 244 o i 58
A Mg, AL, 3R N 5 40 A0 B4R /NBORLIR
BESEERSMHANABEEESNEHRBER
T Mgy, Al P HARI ARk . %A1 0.98 % Er B
A4 2 MR R 57 pm B/DE] 25 pm, BEIKT
55%; Mg, Al, R RTHTHERERNHE, BTH
B AT AR LR Mg, AL A R4, Mg, AL UKL
M ERKRKEMR, A5.2 pm BEKH 2.4 pm,
Y —FP5 Mg Al BB R TR 1 pm £4, #
—H i Er S 88 1.92%0, 54 3 &R
K 21 pm, Wi Mg, Al tHBUR P EEBEKE 2.1
pm, X &4 2, BANELFRALE,
FEAHEER, ERL2 253 FHERLEE
FE W A-Er (kS WAH, RUEEESESTMA Er
Ja, EBEER Al-Er M, M A B Mg-Er 41, X7
MITE [H] R M 2 AR HI T, mAMEZEMEBAK, JT
ERNGE R IBK, BEGBRLRBALEY, Er
5AMBEA%ZEME0.4OEKRT E S Mg KHER
P2 (0.1)7, HIL7ERE B AT R ALE:
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HR T BRIR B 4 5 K 437 #1655 €9, ALEr #{E
BT Mg Al MRS E R HABER, ENEE
REMIBROEZEM . R RN ALE: tH7E
a-Mg Rt L EE, — ST HEHHBEET &5 #4549 Al
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Mgy, Al tHAE 1 33 78 o 7] DAIR B 76 AR R R o,
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B, MAHKHRERE, BT, MARL Er
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EEB A ERTE, WRT &2 0848w L
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KERWMRE R, Er WFRMBERT EARE MK
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HXEE1, 84253 Pl 0 R H % BRI
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Table 2 Tensile properties of the present alloys at

room temperature

a,/MPa a9 .2/MPa

162 92
193 112
211 135

/%
4.0
3.2
2.2

Sample

Alloy 1
Alloy 2
Alloy 3

e {0 4

Fig.3 SEM images of fracture of the present alloys
(a) Alloy 1; (b)Alloy 2; (c)Alloy 3
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3 & #
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F 21 pm, ARELF RS HE Er W#H L84
WA Er MR IMaE4E b 2R S & KK Mg,Al,

A, BB BN B AR R Mg, Al RO, 455 A A
FARH Mg,, Al M6 28 R 3957 40 70 B 41 /D BUORLAR
B T4 f SR X IR BORIL W SL FI/E A, 78 AZ91 £
EE&FHRM0.98% ~1.92%Er, &4 ZERHf
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Effect of Erbium Addition on Microstructure and Mechanical Properties of

As-Cast AZ91 Magnesium Alloy

Xiao Daihong” , Huang Baiyun ( State Key Laboratory of Powder Metallurgy , Central South University ,

Changsha 410083, China)

Abstract: Effect of erbium addition on microstructure
and mechanical properties of as-cast AZ91 magnesium
alloy was investigated using X-ray diffraction, Optical
Microscopy, Scanning Electron Microscopy and Tensile
Testing. It was shown that the based alloys containing
0.98% and 1.92% (mass fraction) Er were mainly com-
posed of a-Mg matrix, Mg;;Al;, phase and Al,Er phase.

The erbium addition refined the grains of the as-cast al-
loys, and the average grain size decreased from 57 pm to
21 pm. Moreover, the erbium addition improved the
morphology and distribution of Mg, ;Al,, phase. Such im-
proved microstructure was accompanied by the improve-
ment of tensile strength from 162 MPa to 211 MPa with

ertbium addition at room temperature .
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