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Fig. 1 The cooling curves of samples with different holding times during isothermal treatment of undercooled melt
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Fig. 2 Microstructure of rapidly solidified sample 1
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Fig. 5 Microstructure of sample 4 with A =327 s
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Fig. 8 Microhardness change trends of different phases in different samples
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Fig. 9 The fraction change of primary phase in different samples
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Effect of Melt Undercooling Treatment on Microstructure and Hardness of
Ni-3.2%B Alloy

WANG Xiao', XU Jun-feng'?

(1. The Shaanxi Key Laboratory of Photoelectric Functional Materials and Devices, Xi'an Technological University,
Xi'an710021, Shannxi, China. 2. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi'an
710021,Shannxi, China)

Abstract:

Both superheating and undercooling isothermal treatments have important effects on the structure and
properties of materials. At present, there are many studies on the superheating isothermal treatment. Due to
the difficulty of controlling the undercooled state, isothermal treatment of undercooled melts has few reports.
In the study, the undercooled Ni-3.2wt.%B melt was fully purified through the traditional glass purification
and cyclic superheating methods. Then, the temperature change during the solidification was controlled by
adjusting the heating power of the equipment during the cooling, so that the undercooled melt underwent
a near-constant temperature treatment process before the solidification. Finally, the undercooled melt with
a holding time of up to 508 s was obtained, and the effects of different holding times on the solidification
structure, hardness and the fraction of the primary phase were analyzed. The results show that with the
extension of holding times of the undercooled melt, the phase fraction of the primary phase o-Ni gradually
increased, the morphology of edges and corners became rounded and its microhardness decreased, from
HV289 (holding 9 s) to HV160 (holding 508 s).The eutectic structure changed from strip lamellar to net
and then to fine lamellar, and its microhardness gradually increased, reaching HV726 at the highest. The
microhardness of Ni;B phase also increased gradually, and the maximum value was HV1033.
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Ni-B alloy; undercooling; isothermal treatment; microhardness; phase fraction
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