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Table 1 Chemical compositions of the studied alloys (/%)

No. Al Zn Sm Sh Mg
AZ61 5.67 0.91 - - Bal.
ASS1 5.80 0.95 0.95 - Bal.
ASS2 6.00 0.95 0.95  0.49 Bal.
ASS3 5.80 0.90 091 101 Bal.
ASS4 6.00 0.90 0.90 148 Bal.

K1 #%E558maHHas
Fig.1 Microstructures of as-cast alloys: (a) AZ61, (b) ASS1, (c) ASS2, (d) ASS3, and (e) ASS4
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Position Mg Al Zn Sm Sh
A 17.85 60.77 21.38
B 28.53 49.25 22.23 -
C 68.38 2.14 - 11.66 17.82
D 63.53 30.66 0.74 5.08

B2 #%#&44 SEM JES Kk EDS A4
Fig.2 SEM images and EDS analysis of as-cast alloys: (a) AZ61, (b) ASS1, and (c) ASS4 (at%)
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Fig.3 SEM images of longitudinal section of hot-extruded alloys: (a) AZ61, (b) ASS1, (c) ASS2, (d) ASS3, and (e) ASS4
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Position Mg Al Sh Sm
A 81.03 747 8.67 2.83
B 56.35 - 29.87 13.78
C 7050 11.09 1195 6.46

4 RS 4 SEM B K EDS 4t
Fig.4 SEM images and EDS analysis of ASS3 (a) and ASS4 (b) alloys (at%)
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Fig.5 TEM image (a) and diffraction pattern (b) of as-extruded
ASS4 alloy
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Fig.6 SEM images of hot-extruded-T5 alloys: (a, f) AZ61, (b) ASS1, (c) ASS2, (d) ASS3, and (e) ASS4
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Table 2 Mechanical properties of hot-extruded and T5 alloys at RT
UTS/MPa YS/MPa EL/%
Alloy
As-extruded T5 As-extruded T5 As-extruded T5
AZ61 321 348 208 218 115 10.6
ASS1 321 350 214 223 11.8 7.80
ASS2 326 356 212 227 13.3 8.97
ASS3 323 355 213 220 11.2 9.03
ASS4 328 352 214 215 11.2 8.20
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Table 3 Mechanical properties of hot-extruded alloys at 150 'C

Alloy UTS/MPa YS/MPa EL/%

AZ61 259 185 43.4

ASS1 279 193 29.6

ASS2 284 197 22.2

ASS3 301 210 18.2

ASS4 299 218 21.3
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Effects of Sb and Sm on Microstructure and Mechanical Properties of AZ61 Alloy

Chen Yu’an*?, Ye Ruiyu ?, Song Yu?, Jin Li', Liu Hao®, Pan Fusheng?
(1. Chongging University, Chongging 400044, China)
(2. National Engineering Center for Magnesium Alloys, Chongging 400044, China)

Abstract: The as-cast AZ61-1Sm-xSb alloys were prepared. The alloy samples were hot extruded and some of the hot-extruded alloys
were aged (T5). The effects of Sm and Sb on the microstructure and properties the AZ61 alloys were investigated by XRD, OM, SEM,
TEM and so on. Results show that the main phases of AZ61-1Sm-xSbh alloys are f-Mgi7Al12, Al,Sm, AlsSm and ShSm. Compared with
AZ61 alloy, the Mgi7Al12 in AZ61-1Sm alloy is distributed discontinuously as nets. However, the discontinuous distribution of Mgi7Al1; is
more obvious in AZ61-1Sm-xSb alloys and acicular SbSm phase appears. When the content of Sb is 1.5 wt%, bulky SmSb occurs while
S-Mgi7Al1,, Al,Sm and AlsSm are dispersed as particles. Addition of Sm and Sb can increase the mechanical properties of hot-extruded
and T5 AZ61 alloys. Moreover, adding Sb into AZ61-1Sm alloy can enhance its strength at 150 <C obviously.

Key words: AZ61; Sm; Sb; hot-extruded; T5
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