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Fig.1 Schematic diagrams of mold for hot tearing(a) and hot-tearing detecting device(b)
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Fig. 2 Schematic diagram of double-thermocouple tested

system
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Fig. 3  Determining method for temperature parameters

during solidification
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Fig. 5 Mushy zone parameters of MgZn, 5Y,Zry 5 alloys
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Fig. 7 Macroscopic hot-tearing photos for MgZn,sY,Zr 5 alloys: (a) MgZnysYosZrgs; (b) MgZnysY Zrys; () MgZnysY,Zrgs;

(d) MgZny sY4Zrg s; (€) MgZng sYZrg 5
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Table 3 Information about the initiation and propagation of hot tearing for MgZn, sY,Zr s alloys

Hot-tearing initiation Hot-tearing propagation Second

Alloy T/ C fiil% F/N F/N t/s vo/(N-s™) tearing

MgZny 5YosZro s 479.9 96.9 4.94 1.48 2.8 0.529 Existed

MgZn, sY,Zro 5 538.7 96.7 2.33 2.09 2.2 0.950 Existed

MgZn, 5Y,Zry 5 449.9 98.4 26.21 1.27 2.6 0.488 Existed
MgZnysY,Zry s 458.1 99.8 38.61 0.80 12.1 0.066 None
MgZnysYsZry s 451.6 99.9 129.57 0.49 26.6 0.018 None
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Effect of yttrium content on hot tearing susceptibility of
MgZn,5Y,Zrx 5 alloys

FENG Yu, MAO Ping-li, LIU Zheng, WANG Zhi, ZHANG Si-bo, WAMG Feng

(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: Thermal analysis method and constrained rod casting (CRC) were used to study hot tearing behavior of

MgZnysY, Zrgs (x=0.5, 1, 2, 4, 6 (mass fraction, %)) alloys. The results show that MgZn, 5YZr, s alloy possesses the

highest hot tearing susceptibility (HTS) among the tested alloys due to the highest coherency temperature (7o), the

largest temperature difference (AT,) in vulnerable region, the least residual liquid in last stage of solidification, the lowest

anti-contraction force of thinner film, the poorer feeding capability and the highest crack propagation rate. The role of

low-melting point phases gathering at grain boundary on the HTS and the main mechanism of hot tearing shift gradually

with different Y contents: when Y is not more than 1%, the role is mainly a damaging effect on intergranular binding

force and the main mechanism is fracture of intergranular bridges; when Y is more than 1%, the role is mainly an

intergranular feeding effect on formed separated dendrites and the main mechanism is the collective effect of

intergranular bridges, intergranular feeding and film.

Key words: Mg-Zn-Y-Zr alloy; solidification parameter; hot tearing susceptibility
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