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Abstract

The formulas to describe thermal expansions of interatomic distances and thermal expansion
coefficients of chain molecules in molecular machines were derived based on the lattice dynamics,
and then the numerical calculations were carried out. The numerical results show that at the low
temperature, when the length of short chain molecule increases, the thermal expansion of intera-
tomic distance increases rapidly and the thermal expansion coefficient decreases rapidly, and
they approach to the corresponding values of the chain molecule with infinite length rapidly.
Therefore, there are size effects in the thermal expansion properties of chain molecules; the size
effects of thermal expansion properties of chain molecules are weakened obviously when temper-
ature increase and finally disappeared at high temperature limit. It is concluded that the size ef-
fects of thermal expansion properties of chain molecules must be considered at low temperature.
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Figure 1. Thermal expansion of interatomic spacing in
chain molecule vs. temperature
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Figure 2. Thermal expansion coefficient of chain molecule
vs. temperature
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Figure 3. Thermal expansion of interatomic spacing in
chain molecule vs. its length
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Figure 4. Thermal expansion coefficient of chain molecule
vs. its length
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