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Effect of Solidification Conditions on Microstructure and
Mechanical Properties of y-Ni/Mo,Ni;Si Alloy

XU Ya-wei, WANG Hua-ming

(Laboratory of Laser Materials Processing and Manu facturing , School of
Material Science and Engineering , Beihang University, Beijing 100083, China)

Abstract y-Ni toughened Mo, Ni;Si ternary metal silicide alloy was designed and fabricated by the laser melting
deposition process. Differential scanning calorimetry (DSC) and high-temperature microscopic analysis indicated that
the Mo, Ni; Si alloy has an eutectic temperature of 1287 ‘C and a liquidus temperature of 1355 ‘C. In this paper, the
solidification microstructures of ¥/Mo; Ni;Si alloy under furnace cooling, water cooling and laser surface remelting
conditions were studied. Results showed that under furnace cooling and water cooling conditions, the volume
fraction of Mo; Ni;Si primary dendrite and the secondary dendrite arm spacing decreased with increasing cooling
rate. However, for the alloy under laser surface remelting condition which had the highest cooling rate
(~10® K/s), the volume fraction of Mo, Ni;Si primary dendrite increased markedly to about 62%. Due to its finest
structure, the laser surface remelted /Mo, Ni; Si alloy possessed the optimum mechanical property (600HV), while
many microcracks were observed on the Mo, Ni; Si primary dendrite for the furnace cooled y/Mo; Ni; Si alloy and its
coarse dual-phase structure was much unfavourable to mechanical property.
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Fig.1 OM micrograph showing microstructure of the

laser melting deposited ¥/Mo; Ni; Si metal silicide alloy
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Fig. 2 DSC curves of the laser melting deposited
¥/ Mo, Ni; Si metal silicide alloy
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solidification conditions
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pool and (d) top of the molten pool
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Table 1 Characteristic data of microstructures and microhardness of the Mo, Ni; Si alloy solidified from different conditions

Solidification Original laser Water Furnace Laser surface
conditions melted cooled cooled remelted
o(Mo; Niz SD) /% 58 42 66 62
Secondary dendrite arm spacing /pm 11.5 5.4 45 1.5
Average microhardness /HV 556 572 — 600
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