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Measurement of linear thermal expansion coefficient of low expansion
materials using interferometery

YAN Qinl LI Dong—feng2
(1. Department of Applied Physics ,Nanjing University of Science and Technolagy ,Nanjing 210094 ,China ; 2. School of Mechanic
Engineer ,Nanjing University of Science and Techrology ,Nanjing 210094, China)

Abstract : The linear thermal expansion coefficient of materials is very important in the fields of precision instruments and
high precision experiments. To measure the linear thermal \expansion coefficient of some ultra low expansion (ULE) materials ,the
laser interferometer is usually used. In our experiments ,the<two interferential arms of the laser interferometer are fixed on one
bracket ,whose the purpose is to compensate the optical path changes caused by other effect except the elongation of the materials.
Using this interferometer ,not only the linear thermal=expansion of the bracket can be counteracted ,but also the ground vibration can
be counteracted effectively. We measure théinear thermal expansion coefficient of the materials at the level of 10" ¢/ C by this
laser interferometer. I the technique<of¢{the\ experiment is improved on and interferential stripes are stabilized , this kind of
interferometer can used to measure\the linear thermal expansion coefficient at higher level.

Key words : linear thermal-expansion coefficient ;laser interferometer ;light of beam compensation ;low expansion materials ;
ceramics
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Fig.1 Schematic diagram of thermal expansion coefficient measurement
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Fig. 2 Measurement result of light intensity changing with the time and tem-
perature
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Fig.3 Fitting result of thermal expansion coefficient of the ceramics
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Table 1 Result of thermal expansion coefficient of ceramics

No. afl (10°5-C Y Aa/ (1077 -CY
1 7.75 5.4
2 7.87 5.5
3 7.65 5.4
4 7.74 5.4
5 7.39 5.2
6 7.25 5.1
7 7.34 5.1
8 7.30 5.1
9 7.40 5.2
10 7.52 5.3

result 7.60 10.07 5.3
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