Material Sciences #1AEFRI2E, 2017, 7(4), 492-500 Hans X
Published Online July 2017 in Hans. http://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2017.74065

The Ray Method Applied to Quantitative
Analysis of Ternary Phase Diagram

Quncheng Fan?’, Jiachen Kang?

'School of Material Science and Engineering, Xi’an Jiaotong University, Xi’an Shaanxi
?School of Material Science and chemical Engineering, Xi’an Technological University, Xi’an Shaanxi
Email: ‘gcfan@mail.xjtu.edu.cn, 378547785@qq.com

Received: Jun. 20", 2017; accepted: Jul. 11", 2017; published: Jul. 14", 2017

Abstract

In this paper, a new method-the ray method-was proposed for quantitative analysis of ternary
phase diagram, and the brief principle and method of the ray method were introduced. As exam-
ples, the crystallization processes of an alloy in two-phase region of isothermal section of W-Cr-Ni
ternary phase diagram as well as a high-phosphorus gray cast iron in projection of Fe-C-P ternary
phase diagram were quantitatively analyzed by the ray method, and the relative amounts of
structural compositions were calculated. The result of the comparison with the microstructure of
a high phosphorus gray cast iron showed that the ray method is reliable.
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Figure 1. Schematic diagram showing an isothermal section of
A-B-C ternary phase diagram
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Figure 2. Conjugate connections in two-phase region of isothermal section of ternary phase diagram; (a) Conjugate connec-
tions cannot intersect; (b) Conjugate connections can be got by the ray method
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Figure 3. L + o + f three-phase region; (a) Perspective view; (b) Projective view
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Figure 4. The L + o + S three-phase region in general projection
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Figure 5. Determining the conjugate triangles in projection of
L + a + f three-phase area by the ray method
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Figure 6. Quantitative analysis of solidification process of y alloy in projection of A-B-C

ternary phase diagram with four-phase eutectic reaction and limitedly solvated solid phases
by the ray method
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Figure 7. Determining the component points g and h of the equilibrium phase
of the x alloy in the isothermal section of W-Cr-Ni phase diagram by the ray
method
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Figure 8. Quantitative analysis of solidification process of o alloy in projec-
tion of Fe-C-P ternary phase diagram by the ray method
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Figure 9. The casting microstructure of high-phosphorus gray cast iron with

0.8%P: the network-like ternary phosphorus eutectic is distributed on the fine
pearlite matrix, and the black strip is graphite carbon
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