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Abstract

Thermal expansion exists in our daily life. However, thermal expansion is generally too slight
to be seen by naked eyes. Therefore, in the present project, a dilatometer was assembled to enhance
better sensitivity toward thermal expansion. Hopefully the self-assembled dilatometer could
contribute to teaching purpose.

The structure of our 4" generation dilatometer is showed below. Using an ‘L’ square to hang up
the metal stick and a rolling needle with a mirror to reflect the laser light are the critical parts of this
equipment. By using this special reflection mechanism, the slight expansion of a metal stick caused
by heat can be enlarged to a large scale. This special mechanism is where our creativity laid.
Measuring in millimeter (mm), the measurement precision of the equipment can be extended to
0.0001 decimal.

Our dilatometer was used to measure the expansion of various metal sticks caused by the
temperature changes.

Results were drawn from analysis of the data: 1) The average relative deflection was within
1.0~1.8%; 2) The relative deviation of linear thermal expansion coefficient was within —1.2~-4.4%.
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