9 4 W
Vol.9 No.4

TEEREREFR

The Chinese Journal of Nonferrous Metals

1999 4£ 12 H
Dec. 1999

XEHE: 1004- 0609( 1999) 04— 0779- 06

ShIEE &I Mg oAl HE & BRLELRFN
yalcLE A0 A

®UR OAE £ ORE
(KR RY MRS TRR, Al 210096)

B E:. WIS T A4 0% Sh A Mg 9AF0. 8Zn(AZO1) 34 4 DAL SR J1 24 Mk RS RO 54 M . 45 L% W, Sb
TONJG e T & eSS A, MR A AR A/« FRHEL, Sb 322 DUSRECR 25 —AH MgsSh, 1
T A TR . i TS, Ham, Pdette, s T mA, A5 &= AR5 taes
Bl—w s, TS ERE A RE NIRE R, BHIFREZRIHERTE .

KR BEO 4 Shy JiEMEfE
FEASZES: TG 146.22

XaEkFRIRAD: A

At SRR YR fE M UFN R BT 1) H 55 A
MATEERIFE R O T BRAREERE, BDRER
OGP TS By, YRR B R R AR PR ) 2
KUV BB &R EMME —8E 4
F S FETRIE 5 4 46 52 08 H 4 . A 90 4REAR LUK,
HA BREREG S HERF L 25% W3
T AR R RS S I B BE S TR R T
(> 100 C) # MR BE T B . R0, el & = e
A 4 AR A o — AT R A0 L AL
TEENFEHEGEICE Sh R A&k E e
4 AZ91( EFE S Mg 9AF0. 8Zr 0. 2Mn) [
SR A RN g A e LA AR

A
1 IWH;

LIS 6 A 4 30 O i I S 1
H1, KH SFe10% (1A 73 48) + C0290% (74
) RGN RY IS . B ROk Al RE 23 )
H: Mg 99.98%, Al 99. 7%, Zn 99.9%, Sb
99.5%, Mn L AFMn 98] & 42 (9% Mn) JI

O ILHEBERE R B RIE B IUE BJ97020
RUHR1970- ), B, HETR A

AN A SRA R 1 s . R 2% e

B aTn R I SERCR, BT LA I a0 S By
ROy 5w O B A AT . 5 Bl A a Al
Zn, Mn S E¥MF; FEXHESET Sh &
B, DAME e A A =il R F R
M, PFEELE 400 CIYAILIR K 24 h LN T A%
JrRBAREFE, AR AR EE R SER 15, 0mm X
3.5mm x 2. Omm . 1 LG BB £0T Te
(420 C, 12h, /K¥, 200 °C, 8h) 4B, iR
FF (1) e S 65 R v 5 A S0 1) 4 i N g vk
1T . BB &M DAL 20K H Ot 2% B s W52,
W7 1 T8 300 R 0K A B A% 53 43 T 2 7E 7 T EDX
B ALY HitachiX-650 F4 8T LIEATIY .

D IA 4k
2 RIRL

2.1 BfHLAR

SHUHES R BN, KinShNES1 5
A4 1 T A 2R b AR (B [ R a(Mg))
AT SR A R A AL (B 1(a)), MR

Wk H M 1998- 10- 12; BRIH#: 1998- 12- 13



+ 780 * o A £ < 2 AR

1999 & 12 H

Mg AFZn = JCHI B, 3 LSk AT B 2 Mgy
Al . M Sb &, BENEENRRET L&
Ak, TR R G v ] B R S R AR 1S
BN/ L OREL RIRE R T L g L a4
AT IR SOIRIE A, Wi 1(b) BT o 7R3 KT
(AL (420 °C, 12h) SRR T, MgsAlLH
BIIENFER, KL 1 5 & S RE KSR H
— [y 3 A AR, (ELAE B S B (200 C,
8h) ML FEH, Mgz Al A & A48T T &
ANTRECHI A . IO Sh &, B4aTh kT
BA EiR Mg Al BRI AN, B ILFZ 5 Sh
FROSREAT, 40 A 5 & R R (LI 2, i L
b Sb & A3 N, L3R K IR A BT H AR B B
% HR~FASHL . EDX G604 45 B R, 1
SRR R AR AT — Bl s> Mg-43A1, BLED
SCHRL 9T HHTHR I Mgir Al A, 17 3 5 Ff o
& Mg AlpAHah, I8 —M 3 Sb )R,
J§5 9 Mg-37Sh, R A Pl LA K Uk AH AR 2 ik
SR, AT AR 2 SR AR B Ry ELAT N 45 A
Mg3Sb2[ 10

Fig. 1 Microstructures of as cast alloys
(a) —Alloy No.1; (b) —Alloy No. 3
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Fig.2 Microstructure of aged alloy No. 3
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Fig. 3 Effect of Sb content on tensile property
and elongation of AZ91 alloy

at room temperature
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Table 1 Compositions, tensile properties and creep resistance of alloys investigated

Alloy Alloy compositions RT tension 150 C tension Creep( 150 'C, 70 M Pa)
code ! % O/ 0. 2/ &/ 0/ 0. 2/ &/ Life 6
M Pa MPa % MPa M Pa % /h ! %
1 Mg 9AFO0. 8Zr (0. 2Mn 222 106 5.3 180 99 35.0 267 27.0
2 Mg 9AFO0. 8Zn-0. 2M n-0. 15Sh 208 134 3.3 163 121 34.3 — —
3 Mg 9AFO0. 8Zn-0. 2M n-0. 35Sh 264 172 4.5 165 138 34.0 589 16.4
4 Mg 9AFO0. 8Zmr 0. 2M 0. 7Sb 257 177 4.4 165 135 26.8 — —
5 Mg 9AF0. 8Zmr 0. 2M - 1. 0Sb 244 165 2.7 163 133 18.9 — —
6 Mg-9AF0. 82 0. 2M - 1. 4Sh 185 150 1.9 152 120 11.7 — —
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Fig. 4 Effect of Sb content on tensile property
and elongation of AZ91 alloy at 150 C
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Fig. 6 SEM images of fracture surface in alloys tensioned at room temperature
(a) —Alloy No. 1; (b) —Alloy No.3; (¢) —Alloy No.6
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Fig. 7 Microstructures in vicinity
of tensioned fracture surface
(a) —Alloy No. 3; (b) —Alloy No. 6
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Effect of antimony on microstructure and mechanical properties
of Mg 9Al based alloy

Yuan Guangyin, Sun Yangshan, Wang Zhen
Department of Materials Science and Engineering, Southeast University,

Nanjing 210096, P. R. China

Abstract: The effect of antimony additions on the microstructure and the mechanical properties of Mg-9AF0. 8Zn
(AZ91) based alloys was studied. T he results indicate that the microstructure is modified and the tensile strength of AZ91
based alloy at both ambient and elevated temperature is increased, especially the creep rupture resistance at high tempera-
ture is significantly improved by adding small amount of antimony. Although the antimony addition results in decrease of
ductility, the reduction is slight. Therefore, the antimony element is a new promising low price metal to expand magne-

sium alloys to high temperature applications.
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