39 1 Vol.39, No.1
2010 1 RARE METAL MATERIALS AND ENGINEERING January 2010
Sm Mg-6AIl-1.2Y-0.9Nd

1,2 2 1 2 2 2
(1. 710048)
Q. 471003)
XRD OM SEM EDS Sm  Mg-6Al-1.2Y-0.9Nd
Sm Sm Al ALSm Sm (1.5%~2.0%)
Mg,Nd Sm
TG146.22 A 1002-185X(2010)01-0096-05
1
Table 1 Chemical composition of the alloys (w/%)
3 Alloy Al Y Nd Sm Mg
MSO0 6 1.2 0.9 Bal.
MSO05 6 1.2 0.9 0.5 Bal.
70% MSIO 6 12 09 10 Bal
100 kg 100 km 05L MS15 6 1.2 0.9 1.5 Bal.
' RE MS20 6 1.2 0.9 2.0 Bal.
)+CO,
Sm 700 250
Sm 5.7% MgO
Sm  Mg-Al (420 20 h) (200 10 h)
Mg-Al-Sm Olympus JSM-5610LV
(SEM) (EDS)
Sm  Mg-Al Philip
Al 6% X’pertmpdpro X
[2-51 AG-1250kN
Mg-6A1-0.9Nd-1.2Y 1 mm/min
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Fig.1 Microstructure of alloys after T6 treatment: (a) MSO0, (b) MS05, (c) MS10, (d) MS15, and (e) MS20
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Fig.3 XRD patterns of the alloys after T6 treatment: (a) MSO, (b) MS05, and (¢) MS15
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Table 2 Lattice constant @ and ¢ of a-Mg in the
aging alloys
Alloy

a/nm c¢/nm

a-Mg(Mso) 0.3192 0.5182

a-Mgsos) 0.3194 0.5189

OC—Mg(M515) 0.3193 0.5186
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3
Table 3 Electro-negativity of elements in alloys
Element Sm Y Nd Mg Al
Electro-negativity 1.17 1.22 1.14 1.31 1.61
Mg-Al Al RE
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Fig.4 Effect of Sm content on tensile strength (a) and elongation Sm

(b) for the alloys after solid-solution and aging treatment

Fig.5 Fractographs of the alloys at 25  : (a) MSO0, (b) MS05, (¢) MS10, (d) MS15, and (e) MS20
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Effects of Sm on Microstructures and Mechanical Properties
of Mg-6Al-1.2Y-0.9Nd Alloys

Li Kejie'?, Li Quanan?, Jing Xiaotian', Chen Jun®, Zhang Xingyuan®, Zhang Qing’
(1. Xi’an University of Technology, Xi’an 710048, China)

(2. Henan University of Science and Technology, Luoyang 471003, China)

Abstract: Microstructures and mechanical properties of Mg-6A1-1.2Y-0.9Nd magnesium alloy with Sm addition were investigated through

OM, SEM, EDS and XRD. The results show that Sm combines firstly with Al to form dispersed, high-melting-point particles which are

mainly Al,Sm phase. When the mass fraction of Sm is high from 1.5% to 2.0%, the acicular Mg;,Nd phase appears in the alloy. With the

increase of Sm content within the range from 0 to 2.0%, the tensile strength of alloys at ambient and elevated temperature firstly increases

slightly, and then decreases; while the elongation decreases continuously. The tensile fracture of the alloy is quasi-cleavage failure with

plastic characteristic.
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