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Study on the Effect of Setting Temperature on Linear

Expansion Coefficient of Metal

WANG Bo LIU Yunhu YANG Kun WANG Xueyan FAN Ting

(Shihezi University College of Science Key Laboratory of Eco-Physics, Shihezi, Xinjiang 832003)

LU Yandong

(Shihezi University Office of Academic Affairs, Shihezi, Xinjiang 832003)

Abstract: In this experiment, the linear expansion coefficient of metal Al was determined by four methods:
continuous temperature rise (5 degrees Celsius of large interval) , continuous tem perature rise (2 degrees Celsius of
large interval ), setting temperature rise (5 degrees Celsius of large interval) and setting temperature rise (2
degrees Celsius of large interval ). It can be seen from the experimental results that the error of metal Al
expansion coefficient measured by the continuous temperature rising method is larger than that measured by the
setting temperature rising method, because the heating system in this experiment has thermal inertia and the
hysteresis of PID temperature controller sensor, so the instantaneous temperature is not the actual temperature.
The linear expansion coefficient obtained by the method of setting temperature with small intervals is more
accurate than that measured by the method of setting temperature with large intervals. The relative error of the
method of setting tem perature with small intervals is only 0. 25%. The fitting similarity between the curve and the
experimental data by using the least square method is 0.999 8, which is of high fitting degree and short time
consuming. Therefore, the small interval setting temperature rise method is suitable for this experiment teaching.

Key words: linear expansion coefficient;dial gauge;setting temperature method; PID temperature controller
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