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Fig.1 Structure factor of liquid FesSis. alloy
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Fig.2 RDF curve of liquid FessSis. alloy
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Table 1~ X-ray diffraction of FeSiz: alloy at 1250 C
N ri/nm Q1/nm™! Q,/nm™!
Waseda''! 9.8 0.256 0. 301 -
Kita"’ 11.5 0. 257 0. 296 ~16
This work 10.3 (+0.2) 0.259( +£0.002) 0.297(+0.002) 15.5(£0.5)
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Fig.3 X-ray diffraction pattern of FeesSis. alloy
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(a)BCC structure
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Fig. 4

Black circle: iron atoms, white circle: silicon atoms

(b)superstructure unit

Structure Model of liquid FeessSis. alloy
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Correlation between Liquid and Solid Structure of FegsSis. Alloy*

Teng Xin-Ying' Ye Yi-Fu*' Shi Zhi-Qiang' Wang Huan-Rong' Qin Jing-Yu'
('Key Laboratory of Liquid Structure and Heredity of Materials, Ministry of Education, Shandong University,

Jinan 250061;  *College of Resource and Environmental Engineering, East China University of Science and Technology,
Shanghai ~ 200237)

Abstract  Using high-temperature 6-6 X-ray diffractometer, the liquid structure of FegsSis: alloy was investi-
gated and the structure factor, radial distribution function, the nearest neighbor distance and coordination number
were obtained. In the temperature range of 1250 ~ 1450 ‘C the nearest neighbor distance and coordination number
of the alloy are 0. 259 ~0. 260 nm and 10. 3( £0. 2), respectively. A visible pre-peak atQ =15.5 nm~' in the
structure factor S( Q) of liquid Fee:Sis: alloy is observed. According to the characters of pre-peak, an atom
model of liquid FesSis: alloy was constructed, namely, ordered bcc FesSi clusters form a FesSi fcc superstructure
unit(DO;) with a shared face. The results of Gaussian separation of RDF for FeqSiz» alloy at 1250 C agrees well
with that of Fe;Si superstructure. The pre-peak is related to the correlation between silicon atoms in the super-
structure. The X-ray diffraction of solid FessSiz2 alloy showed the existence of FesSi phase in the alloy and the

peaks agree with that of S(Q), which means the correlation of structure between liquid and solid FeesSis. alloy.

Keywords: Liquid and solid Fes:Sis: alloy, Structure factor,  Pre-peak, X-ray diffraction
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