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Research on Recalescence Process and Solidification Rate of Highly
Undercooled Ni-B Alloy
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Abstract:

In order to study the eutectic transformation mechanism of hypoeutectic Ni-B alloys and the relationship
between recalescence rate and interfacial growth rate, the melts of Ni-2.51wt.% B, Ni-2.79wt.%B and Ni-
3.01wt.%B hypoeutectic alloys were respectively undercooled by using molten glass fluxing technology
in combination with high frequency melting and cycled superheating methods. In the circulating melting
process, the high temperature resistant steel nail was used to trigger the molten metal to be solidified under
a certain undercooling degree. The cooling curve and high-speed photography were obtained to analyze the
recalescence phenomenon of Ni-B hypoeutectic alloy. The results show that the growth rate of hypereutectic
Ni-B alloy is very slow under small undercooling, but it becomes relatively fast under large undercooling. In
addition, the interface growth time and melt recalescence time decrease with increasing the undercooling, and
both show a similar change trend, with an approximately fixed ratio. At the same undercooling degree (AT),
the recalescence rate (R) and growth rate (V) increase with an increase in B content. Meanwhile, the change
trend of R and V with the undercooling is the same when the composition is constant, and the ratio of V to R
is inversely proportional to the undercooling.
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cooling curve; undercooling; recalescence; growth rate
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