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Fig. 1 Cross sectional eutectic-growth morphologies of

as-solidified NrP eutectic alloy under different undercooling levels

(a) —AT= 26 K, regular eutectic(rod); (b) —AT= 290 K, mixed eutectic microstructure consisting of rod and
anomalous eutectics; (¢) —Finerod eutectic microstructure in (b); (d) —Anomalous eutectic colony in (b)
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Fig. 2 Volume fraction of anomalous eutectic in
undercooling melt of NrP eutectic alloy
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Fig. 3 Cooling curve of undercooled Ni-P alloy
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Fig.4 Nucleation and growth model of
anomalous eutectic colony with granular
particle morphology of undercooling
NP eutectic alloy

(a) —Slow solidification; (b) —Deep undercooling;
(¢) —Formation of granular eutectic clusters
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Fig.5 TEM micrograph of NP eutectic alloy
solidified at undercooling of AT= 254 K
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Fig. 6 Microstructures of Nr-P

eutectic alloy solidified at
undercooling of AT= 300 K

(a) —Low magnification;
(b) —High magnification
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Fig. 7 X-ray diffraction patterns of
as~solidified NP eutectic samples

at different undercooling levels
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Formation and transition of solidification structure
in high undercooled Ni- P eutectic alloy

PU Jian, WANG Jirrfeng, XIAO Jiarr zhong, GAN Zhang-hua, YI Huryang
(State Key Laboratory of Plastic Forming Simulation and Die and Mould Technology,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The high undercooling of the N P eutectic alloys was achieved by glass fluxing technique. With increasing undercooling, the so-

lidification microstructures of the alloys have changed, for example, grain refinement, transformation from regular rod eutectic structure to

spherical anomalous eutectic grain structure with particulate morphology; while at higher undercooling, fine regular eutectic structure was ob-

served. The reason of formation of anomalous eutectic group can be explained by the model of single dendritic eutectic phase growth and fusion.

Fine regular cellular-like eutectic microstructure formed at high undercooling can be depicted by solid/ liquid interface stability theory.

Key words: NrP eutectic alloy; high undercooling; anomalous eutectics; interface stability
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