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Abstract: Small amount (0. 4wt% -0. 7wt %) of Sb addition to the Mg-A | based alloy AZ91(M g-9A1-
0.8Zn) resulted in significant increase in the yield strength at both ambient and elevated tem pera—
tures up to 200, By using SEM and TEM the change of microstructure of specimens before and
after deformation was investigated in detail and the results indicated that the microstructure was
fined effectively by the Sb addition. Sb in AZ91 exists in two forms: (1) precipitated in form of
M g3Sh2 particle with hexagonal structure (D52type); (2) soluted in -Mgi7Aliz phase. M etallo—
graphic observation and theory calculation showed that the primary Mg could nucleated on M g3Sh2
particle surface. The reason of improved mechanical properties by Sb was discussed: The RT
strengthening mechanism of alloys containing Sb was fine grain strengthening resulted from disper—
soids (Mg3Sh2) fining the matrix grain and the improvement of mechanical properties at elevated
temperatures mainly resulted from the dispersion strengthening of M g3Sh2dispersoids.
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Tablel Tensile properties of alloys studied at RT and elevated temperatures of 150  and 200
RT 150 200
Twi% b 0.2 b 02 b 0.2
/MPa | /MPa ! % /MPa [ /MPa ! % /MPa | /MPa ! %
AZ91 M g-9A1-0. 8Zn 22 | 126 | 5.3 | 170 96 35 107 65 38
T1 Mg-9A1-0. 8Zn-0. 1Sb 238 134 5.0 173 122 32 125 90 34
T2 Mg-9A1-0. 8Zn-0. 4Sh 264 164 4.5 175 138 24 127 108 31
T3 Mg-9A1-0. 8Zn-0. 7Sh 257 166 4.4 175 135 19 125 106 26
T4 Mg-9A1-0. 8Zn-1. 0Sb 244 161 3.3 173 133 16 123 103 20
Sh T2 108M Pa, AZ91 Al 7Zn
A7Z91 66%, Sb Mg- MgirAl
Al , 2a Sh ,
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X-ray diffraction pattern of as—ast alloy M g=9A1-0. 8Zn-0.7Sb (T 3)
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Fig-2  As—cast microstructure of alloys studied
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Fig.3 Solution-treated microstructure of alloys studied
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4 T2 (ZHO) * Fig.7 Dislocations in tensile fracture
Fig.4 Electron diffraction pattern taken from tensile rupture specimen of alloy T2 at 200

specimen of alloy T2 along zone axis< 2110>
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Fig.5 Bright field TEM micrograph taken from tensile ruptured

specimen of alloy T2 along zone axis< 2110>

(The arrays show the basal dislocations)

6 AZ91 8 T2 (a) ;
Fig.6 Dislocations in tensile fracture (b) [0001] (o) [ 1010]
specimen of alloy AZ91 at 200 3 (d) (b) (¢ ( [0001] // [1010])
Fig.8 Twinin M g-9A1-0. 8Zn-0. 4Sb alloy
(a) twin morphology; (b) electron diffraction pattern
8 M g—9Al—O 87Zn-0. 4Sb (EDP) taken from matrix along axis [ 0001];
TEM i (¢) EDP from the twin along zone axis [ 100];

18] (d) composite diffraction pattern of both fig8h and ¢
(1012) : :
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Table2 The matching parameter of (0001)y,,s,, and crystal of -Mg
(0001) g sp Il (0001) v, (0001) yrg s, l (1010) y,
[uvw I wgsh, [ 100] [110] [010] [210] [ 220] [010]
[ uvw | g [ 100] [110] [010] [010] [011] [ 001]
d [uvw] mgsn, 0.457 0.457 0.457 0.396 0.604 | 0.457
d [uvw] v 0.321 0.321 0.321 0.321 0.612 | 0.521
0 0 0 2.93 12.23 2.93
42.3% 13.09%
3.2 Sb AZ91 ( 1,2, Hall- Petch
M g-9A1-0. 8Zn , Sh (o,
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Fig.9 Schematic diagram showing strengthening

mechanism in dispersion strengthened magnesium alloys
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