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Fig. 1 Typical cooling curve of undercooled
Ni31. 44% Pb monotectic alloy melt
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Fig. 2 Structures of Ni-31. 44% Pb monotectic alloy under different undercooling
(a) —AT= 10K; (b) —AT= 50K; (¢) —AT= 70 K; (d) —AT= 110K;

(e) —AT= 154 K; (f) —AT= 203K; (g) —AT= 242 K; (h) —AT= 286 K
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Fig.3 Calculated Gibbs energies of two

competing phases in Ni31. 449% Pb
monotectic alloy melt
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Table 1 Gibbs energy functions and interaction

parameters used in Ni-Pb system

Lattice stability parameters Interaction parameters
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Fig. 4 Energy of critical nucleus of two

competing phases vs initial undercooling

of Ni-31. 44% Pb alloy melt
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Table 2 Thermodynamic parameters of Ni31. 44% Pb monotectic alloy
AH /[ (Jom™?) T./K Su/ (Jomol™ oK™ 1) a/m do/m o/ (Jem™?) XL, off
a 2.740% 10° 1700 10. 62 2.54% 10710 3.52x 107 1° 0.240 0.70
Ly 1.220% 10° 1615 6.258 3.50% 107 1° 4.40% 1071 0. 120 0.10
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Fig. 5 Steady state nucleation rates of two competing phases vs initial

undercooling of Ni31. 44% Pb monotectic alloy melt
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Fig. 6 Incubation time of two competing

phases vs initial undercooling

of Ni-31. 44% Pb alloy melts
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Solidification behavior of highly undercooled
Nir31. 44% Pb monotectic alloy melts

ZHENG Hong-xing', MA Wer zeng', JI Cheng-chang',
GUO Xue'feng2, YANG Gerr Cang3, LI Jian'guo1
(1. School of Materials Science and Engineering,
Shanghai Jiaotong University, Shanghai 200030, China;
2. School of Materials Science and Engineering,
Xi an University of Technology, Xi an 710048, China;
3. State Key Laboratory of Solidification Processing,
Northwestern Polytechnical University, Xi an 710072, China)

Abstract: By using the method of molten glass denucleating combined with superheating cycle, structural evolution of undercooled Ni31.

449% Pb monotectic alloy was systematically investigated within the achieved undercooling range from 10 to 286 K. The phase selection of high

temperature melts was calculated by adopting steady state and transient state nucleation theories, respectively. The calculation results of nucle-

ation theories show that the undercooled Nr31. 44% Pb monotectic alloy melts solidify in the same mode of the undercooled single- phase alloy

melts, i. e., undercooled Nr31.44% Pb monotectic alloy solidifies in the form of dendrite essentially during the stage of rapid solidification

and after recalescence, the interdendritic residual melts solidify in the equilibrium mode.

Key words: high undercooling; NiPb monotectic alloy; nucleation theory; dendritic growth
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