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The title of the thesis is “Change in temperature distribution by passage of current for two conductive
bodies with a point contact” . This thesis consists of five chapters. In the first chapter, a background
and significance of the thesis are mentioned. In the second chapter, the change in temperature distribution
by the constriction of current is discussed. A semi—infinite body with a point contact is considered.
Current enters from the contact area and leaves by the infinite far surface. We assumes that thermal
conduction across the surface is ignhorable, phase change is ignorable, and material constants are uniform
and constant. The change in temperature distribution is obtained analytically. A melting condition is
obtained by comparing the temperature distribution with a melting temperature. In the thermal analysis,
the semi—infinite body is assumed. The actual setup has a finite body. The current density distribution
has the size and shape dependence. In order to use the result for the semi—infinite body, it is important
to show conditions to approximate the finite body as the semi—-infinite body in term of current density
distribution. A circular cylinder body is considered as a finite body. In the third chapter, the size
and shape dependence of the circular cylinder electrode on the current density distribution is discussed.
BEM (boundary element method) is used. The result shows the approximate conditions. In the fourth chapter,
a contact and passage of current experiment by using circular cylinder electrodes is conducted. The size
and shape of the cylinder is based on the result in the third chapter. NiChrome is used for the cylinder.
Force and resistance are simultaneously measured. The result shows the interface melts by the passage
of the current. The melting interface forms a circular contact area. The relation between the contact
radius and current is explained by the melting condition obtained in the second chapter. The fifth chapter
is the conclusion.
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