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Fig. 2 Microstructure of semisolid Mg, sNiysY,, alloy solidified without squeeze pressure
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Fig. 1 XRD patterns of semisolid Mgy sNiysY o alloy solidified under
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Fig. 4 Influence of squeeze pressure on grain size of « ,-Mg in
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o -MgRRIRIRTBERE/)N, FESNR IR
o MR EEERNEZIIMES . fRIEHall-Petch’y
L, aERESRNRIMKRIL. BLt, EI51#EA
BHUALEESSRERZRS. RTARRLER
Hb, BREHFISEDRELPSOEMAIMIL RIIT Dt
EEENFEMEREANERRE.

(b) 100 MPa

(c) 200 MPa

(d) 400 MPa

Els NEFEHEED TEEIIFERSMY6w:NigsY: 05 B HRAISEME]
Fig. 5 SEM images of squeeze cast MgqsNiy5Y 1, alloy under different pressures
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Table 1 EDS results of the areas indicated by arrows in Fig.5

EDS/HHr M4 (at%)

[X 5, Mg Ni Y
A 94.99 1.98 3.03
B 99.37 0.22 0.41
c 95.78 1.62 2.60
D 98.81 0.31 0.88
E 96.91 1.14 1.95
F 98.76 0.35 0.89
G 96.49 1.34 2.17
H 98.60 0.34 1.06
I 96.32 2.75 0.93
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Fig. 6 Granular Mg,Ni phase distributed in LPSO structure of semisolid
MggssNigs Y1, alloy solidified under 400 MPa squeeze pressure
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Effect of Squeeze Pressure on Microstructure and Mechanical Properties of
Semisolid MggsNi, Y, o Alloy

YU Liang', WU Shu-sen’®, YANG Xiong®>, WANG Xue-yang', LU Shu-lin®

(1. Guangdong Hongtu Technology (holdings) Co., Ltd., Zhaoqing 526108, Guangdong, China; 2. State Key Laboratory of
Materials Processing and Die & Mould Technology, Huazhong University of Science and Technology, Wuhan 430074, Hubei,
China )

Abstract:

Semisolid slurry of MgesNiysY,, alloy prepared by ultrasonic vibration was squeeze cast under different
pressures to study the effect of squeeze pressure on the microstructure and mechanical properties of the
alloy. The results show that squeezing casting can refine significantly the primary a-Mg phase and LPSO
structure in semi-solid Mgy sNiysY, o alloy. Pressure can improve the solid solubility of Y and Ni elements in
magnesium matrix and promote the precipitation of granular Mg,Ni phase in LPSO structure. The grain size
decreases with the increase of squeeze pressure, leading to an improvement in strength. The alloy solidified
under applied pressure of 100 MPa has the best combination of properties. Its tensile strength, yield strength
and elongation are 240 MPa, 113 MPa and 13.12%, respectively. Compared with the alloy without squeeze
pressure, they are increased by 7.6%, 19.56% and 12.7%, respectively.
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