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Hot Tearing Susceptibility of EV31, WE43 and DAM1 High-strength Alloy
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Abstract: The hot tearing susceptibility and formation mechanism of EV31, WE43, and independently developed
DAMI high-strength alloys were investigated using thermal analysis, ProCAST numerical simulation, and con-
strained solidification tests with T-shaped specimens. The results reveal that EV31 alloy exhibits desirable hot tearing
susceptibility, followed by WE43, and DAMI possesses the lowest susceptibility. EV31 suffers from a high dendrite
coherency temperature and poor feeding capability, leading to severe initiation and propagation of hot crack. WE43 ben-
efits from early second-phase precipitation, while low residual liquid fraction limits crack healing. In contrast, DAM1
possesses the lowest dendrite coherency temperature and the highest second-phase content with moderate temperature,
promoting abundant intergranular bridging and prolonged feeding channels, effectively alleviating shrinkage stress accu-
mulation and suppressing hot tearing susceptibility. The intrinsic relationship between second-phase evolution and hot
tearing behavior was elucidated , providing guidance for alloy design and casting process optimization of Mg-RE alloys.
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