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Fig.4 Linear thermal expansions AL/L data of LaFei;,Si1s with
different annealing processes in the temperature range of

120~300 K
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Table 1 Linear thermal expansions data of LaFe; 2Sii s with

different annealing processes

Process M€NNG | ATIK ALIL(X0?) a/>10° K
parameters

a —— 60.7/100 73 0807  -11.05

b 1050°C/5h 87.7100 68 1364  —20.06

¢ 1200 C/5h 100/786 75 2284  -30.45

d  1050°C/l0d 100/7.4 80 3072 3840

e 1050°C/15d 10000 82 3223 3931
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Structure and Negative Thermal Expansion of LaFeq;,Si; g Alloy

Liu Yanying®, Li Wen?, Huang Rongjin?, Xiao Furen®, Li Laifeng?
(1. Yanshan University, Qinhuangdao 066004, China)
(2. State Key Laboratory of Space Cryogenic Propellant Technology, Technical Institute of Physics and Chemistry, Chinese Academy of
Sciences, Beijing 100190, China)

Abstract: Microstructure and thermal expansion coefficient of LaFe11.,Siig alloy in different annealing processes were investigated by
X-ray diffraction, scanning electron microscope and thermo-dilatometer. The results show that the sample annealed at 1200 <€ for 5 h
contains a certain amount of a-Fe phase, while the samples annealed at 1050 <€ for 15 d and at 1100 <€ for 2 d form a single La(Fe,Si)13
phase with the NaZni3 structure. The magnitude of the negative thermal expansion is linear with the La(Fe,Si)13 phase content. Typically,
the magnitude of the negative thermal expansion and thermal expansion coefficient of the samples annealed at 1050 <€ for 15 d are
3.22x10° and —39.31x10° K™, respectively.

Key words: LaFe;1,Siig alloy; negative thermal expansion; structure; annealing

Corresponding author: Huang Rongjin, Ph. D., Associate Professor, Technical Institute of Physics and Chemistry, Chinese Academy of
Sciences, Beijing 100190, P. R. China, Tel: 0086-10-82543699, E-mail: huangrongjin@mail.ipc.ac.cn



	2.2  组织分析
	2.3  合金的负热膨胀性能

