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Effects of Sm on microstructure and
mechanical property of AZ91D alloy

HUANG Zheng-hua', LIU Wang-hanbo" %, QI Wen-jun', XU Jing'

(1. Guangzhou Research Institute of Non-ferrous Metals, Guangzhou 510650, China;
2. School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The microstructures and phase compositions of as-cast and solution-treated AZ91D-xSm (x=0—1) alloys were
investigated by optical microscopy, scanning electron microscopy and X-ray diffractometry. Meanwhile, the tensile
mechanical property and impact toughness at ambient temperature were tested. The results show that the discontinuous
network f-Mg;;Alj, phase breaks and decreases gradually among the as-cast microstructure with increasing the Sm
content. Meanwhile, small block Al,Sm new phase with high thermal stability increases gradually. The tensile mechanical
property and impact toughness on the whole are enhanced gradually. Tensile strength o, elongation J and impact
toughness o, of AZ91D-0.88Sm alloy reach 230 MPa, 15.5% and 24 J/cm?, respectively. After solution treatment,
p-Mg,;Al;; phase dissolves into a-Mg matrix completely and Al,Sm phase still exists. The tensile mechanical property
and impact toughness are enhanced obviously and the improving amplitude decreases slightly with increasing the Sm
content.
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Fig. 1 OM images of as-cast AZ91D-xSm alloys (Illustrations are graphs with high magnification): (a) AZ91D; (b) AZ91D-0.17Sm;
(c) AZ91D-0.38Sm; (d) AZ91D-0.41Sm; (e) AZ91D-0.72Sm; (f) AZ91D-0.88Sm
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Fig.2 SEM images of as-cast AZ91D-xSm alloys: (a) AZ91D; (b) AZ91D-0.41Sm; (c) AZ91D-0.88Sm
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Fig. 3 SEM images and positions for EDS spectra of as-cast AZ91D-xSm alloys: (a) AZ91D; (b) AZ91D-0.41Sm; (c)
AZ91D-0.88Sm
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Table 1 EDS results of as-cast AZ91D-xSm alloys in Fig. 3

Alloy Position No. x(Mg)/% x(AD/% x(Zn)/% x(Sm)/%
1 62.86 35.30 1.84
AZ91D
2 95.22 4.78
3 341 60.66 35.93
4 61.47 37.20 1.33
AZ91D-0.41Sm
5 94.25 5.75
6 13.91 54.72 31.37
7 7.93 66.86 25.21
AZ91D-0.88Sm
8 69.45 28.04 2.51
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Fig. 4 XRD spectra of as-cast AZ91D-xSm alloys
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Table 2 Tensile mechanical property and impact toughness of as-cast and solution-treated AZ91D-xSm alloys at ambient

temperature
Alloy State oy/MPa 60./MPa 0% o/ (J-cm?)
As-cast 182 141 7.0 9
AZ91D
Solution 260 121 11.5 34
AZ91D-0.17Sm As-cast 187 130 8.5 15
AZ91D-0.38Sm As-cast 190 116 8.5 13
As-cast 210 136 9.0 13
AZ91D-0.41Sm
Solution 260 108 14.5 31
AZ91D-0.72Sm As-cast 215 100 11.5 14
As-cast 230 96 15.5 24
AZ91D-0.88Sm
Solution 245 97 15.5 27
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Fig. 5 Tensile fractures SEM images of as-cast and solution-treated AZ91D-xSm alloys at ambient temperature (Insets are graphs
with high magnification): (a) As-cast AZ91D; (b) As-cast AZ91D-0.41Sm; (c) As-cast AZ91D-0.88Sm; (d) Solution-treated AZ91D;
(e) Solution-treated AZ91D-0.41Sm; (f) Solution-treated AZ91D-0.88Sm
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Fig. 6 OM images of AZ91D-xSm alloys solution-treated at 673 K for different time (Inserts are images with high magnification):

(a) AZ91D, 24 h; (b) AZ91D-0.41Sm, 24 h; (c) AZ91D-0.88Sm, 12 h
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Fig. 7 SEM images of AZ91D-xSm alloys solution-treated at 673 K for different time: (a) AZ91D, 24 h; (b) AZ91D-0.41Sm, 24 h;

(c) AZ91D-0.88Sm, 12 h
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