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Abstract

Abstract

Thermo-sensitive composite materials could exhibit some abrupt change or
discontinuity change physical properties along with temperature changes. They are
called stimulating responsive composites, which play an important role in the field of
smart materials. Due to their large application potential, it has been widely explored
by researchers in recent years. The discontinuity in thermal properties of the materials,
such as thermal conductivity, could lead to applications in thermal switch, thermal
memory;, etc.

In this paper, the development of thermo-sensitive composite materials and the
research status are introduced in detail, and the characteristics and application fields
of the materials are also discussed. At the same time, the thermo-physical
characterization techniques of various materials are described and compared. The 3®
measurement technique was identified as the method of this study. On the basis of the
theory of measuring the thermal conductivity of bulk materials and the thermal
conductivity of the thin films, the corresponding measuring system has been designed
and developed.

In order to verify the reliability of the experimental system, the bulk silicon and
the silica film were selected for system calibration. The thermal conductivity of the
bulk silicon at the temperature between 300 K and 380 K was measured. The
measurement results are consistent with the reported measurement data.

To investigate the effect of temperature on the thermal conductivity of
thermo-sensitive composites, polyethyleneimine (PEI) was mixed with citric acid (CA)
to form self-assembly units. Thin films were prepared by spin coating the mixture
onto silicon wafer. Further, the temperature response characteristics of the thermal
conductivity of the sample at the micron scale were studied with the 3® measurement
system. The experimental results show that the overall trend of the thermal
conductivity of the sample increases with increasing temperature, which is typical in
polymer materials. However, no significant mutation of the thermal conductivity has
been found within the temperature range of our measurement.

In summary, in order to investigate the temperature effect of thermal
conductivity of thermosensitive composites, the 3® measurement system was
developed and the thermal conductivity of the materials formed by polyethyleneimine
and citric acid was measured in a certain temperature range.
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