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Design of Measuring Equipment to Explore Solid Linear Expansion Coefficient
Based on Aplanatism Method

LI Ru-song, SUN Ji-yuan, XU Qin

(School of Sciences, Hebei University of Technology, Tianjin 300401, China)

Abstract: Based on the principle that the Michelson interferometer can be used to measure the slight variation
in length, a device for accurate measurement of thermal expansion coefficient of solid material line by using the
method of equal optical path is revised and designed. The basic idea is that two pieces of mirror on original Michel-
son interferometer are converted into moving mirror, are put on the new added rail, and are connected with one end
of the tested metal rod. When the metal rod is heated, it will lengthen slightly, which drives the moving mirror to pro-
duce a slight movement. By adjusting and observing the demarcation point of the interference fringes’ “indenta-
tion” and “emission” on the observation screen before and after heating, the micro change of the shape of the metal
rod can be determined. And then, the coefficient of linear thermal expansion of the tested metal rod is calculated ac-
cording to the formula. The method overcomes the defects of traditional fringe method, and can realize the accurate
measurement of the coefficient of linear thermal expansion of the metal rods. This method has the advantages of sim -
ple in operation and practical.
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