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Mg-1.5%Gd-0.3%Zn-0.55%Zr alloy samples with and without neodymium (0.6%, mass fraction) were prepared by sand
casting for the purpose of further improvements of various properties. Aged hardening behavior, solidification microstructures and
mechanical properties of the alloys were investigated by using the analysis methods of OM, XRD, FE-SEM, hardness tests and
mechanical property tests. The main research results are as follows. 1) Compared with the alloy without the addition of neodymium,
the alloys with the addition of neodymium shows the more remarkable age-hardening response. As neodymium concentration was
increased, the peak hardness increased and the time to reach the peak hardness shifted to a long time side. 2) The crystallization
phase increased with increasing neodymium concentration, and undissolved crystallized phase remained after solution treatment at
3.0 Nd and 6.0 Nd alloys. Precipitation hardening phase is Mg;Gd phase in 0 Nd without the addition of neodymium, and Mg;Nd
in 1.5 to 6.0 Nd alloys with the addition of neodymium. 3) As neodymium concentration was increased, the 0.2% yield strength
increased and the elongation decreased. In addition, the tensile strength showed the maximum tensile strength at 1.5 Nd alloy. From
the surface fracture observation, the fracture mode changed from ductile to brittle as the solute concentration became higher. Cracks
propagating to the crystallized matter were also observed with neodymium concentration between 1.5~6.0Nd alloys, especially

with 6.0Nd alloy.
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Table 1 Chemical composition of Mg-Nd-Gd system alloys.

Alloying elements(mass%a)
Alloys code

Nd Gd ZIn Ir Mg
Mg-0Nd-1.5Gd-0.3Zn-0.55Zr ONd 0 148 | 0307 | 0.453 | Bal
Mg-1.5Nd-1.5Gd-0.3Zn-0.55Zr 1.5Nd 1.71 151 0.286 0.529 Bal.
Mg-3.0Nd-1.5Gd-0.3Zn-0.55Zr 3.0Nd | 332 | 157 | 0329 | 0.569 | Bal
Mg-6.0Nd-1.5Gd-0.3Zn-0.55Zr 6.0Nd | 598 | 1.68 | 0.316 | 0.608 | Bal
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Fig. 1 Appearance of castings.
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Fig.2 Microstructures of as-cast conditions by low magnification (a)
ONd, (b) 1.5Nd, (c) 3.0Nd and (d) 6.0Nd, respectively.
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Fig. 3 Microstructures of as-cast and as-quenched peak-aged conditions
by highmagnification (a) ONd, (b) 1.5Nd, (c) 3.0Nd and (d)
6.0Nd, respectively.
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Fig. 4 Aging curves of Mg-0,1.5,3.0,6.0Nd-1.5Gd -0.55Zr alloys.
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respectively.
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Fig.5 X-ray diffractions of as-cast and as-quenching, peek-aged condictions (a) ONd, (b) 1.5Nd, (¢) 3.0Nd and (d) 6.0Nd,

respectively.
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Fig. 6 Tensile properties of peak-aged condictions (a) ONd, (b)
1.5Nd, (c) 3.0Nd and (d) 6.0Nd, respectively. *ultimate
tensile strength (UTS), yield strength (YS, offset=0.2%) and
elongation to fracture (El).
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Fig.7 SEM micrographs of the fracture surface for peak-aged
conditions (a) ONd, (b) 1.5Nd, (c) 3.0Nd and (d) 6.0Nd,
respectively.

Fig. 8 Longitudinal section at the fracture ends for peak-aged conditions
(a) ONd, (b) 1.5Nd, (c) 3.0Nd and (d) 6.0Nd, respectively.
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