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Fig. 1 Plots of A® versus Any.Y? for
113 binary monotectic alloy systems
0 —Binary monotectic alloy systems without
compound-forming in solid state;
M —Binary monotectic alloy systems with

compound-forming in solid state
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Fig. 2 Plots of A®" versus Any,"> for 40 binary monotectic alloy systems
(a) —AZ K1; (b) —AZ= 2 or 3; (¢) —AZ 24
00 —Without compoundforming in solid state; B —With compound forming in solid state
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Fig. 3 Results of ¢. predicted by ANN
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for binary monotectic alloy systems with AZ <1

O —Without compound-forming in solid state; B —With compoundforming in solid state
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SOME REGULARITIES OF MONOTECTIC BINARY
ALLOY SYSTEMS AND PREDICTION OF CONSOLUTE
TEMPERATURE AND MONOTECTIC
EQUILIBRIUM TEMPERATURE

Zhang Zhaochun, Li Jianfeng, Wu Zhu, Chen Nianyi and Peng Ruiwu

Shanghat Institute of Metallurgy, Chinese Academy of Sciences,
Shanghat 200050, P. R. China

ABSTRACT In the Miedema’ s A#" —An,," figure, the representative points of monotectic binary alloy system with
compound-forming in solid state distribute in the region of A®" > 1.3, however, in the same region that of without com-
pound-forming in solid state co-distribute. In order to eliminate the mingled phenomenon, an extended M iedema’ s cellular

model of alloys has been applied to study the regularities of whether two metals can combine into compound or not in solid
13

state of monotectic binary alloy systems. In the multr dimensional space spanned by atomic parameters, A% , An,."? and
AZ, the representative points of monotectic binary alloy systems with and without compound-forming distribute in differ-
ent regions separately. In addition, by using the error back-propagation and four parameters, A% , An,.'?, AZ and
R A/ Ry as the input features of an artificial neural network, the consolute temperature and monotectic equilibrium temper-
ature of these monotectic binary alloy systems are predicted by the artificial neural network trained by known data of phase
diagrams. The predicted results are in good agreement with the experimental ones.

Key words binary alloy system monotectic system  artificial neural network consolute temperature

monotectic equilibrium temperature
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