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Study on the Formation and Characteristics of Conducting Lines
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Abstract

This article is based on the research topic of the 2020 International Young Physicists
Tournament (I'YPT): Conducting Lines, this paper discusses how pencil lines drawn on paper
form conductive lines, and studies its electrical properties and the conditions and parameters
for the formation of conducting lines. In this paper, the structural changes of the pencil lines
are observed with a microscope, and the resistance of the pencil lines is measured once per
centimeter of distance using a multi-meter to observe the changes in the electrical properties
of the pencil lines. Experiments have found that the lines drawn by pencils can become
conducting lines, which is related to the graphite content in the pencils, the material of the
paper and the drawing conditions. The results show that the back-and-forth scribing method is
better than the one-way scribing method, and it is easier to form wires with uniform
conductivity. Comparing the tracing paper with the sika paper, it is found that the tracing
paper has a better adsorption effect on the pencil powder, and it is easier to form a uniform
conductive line. In this paper, we found that pencil lines need to be drawn back and forth
repeatedly to form conducting lines that obey Ohm's law. Through microscope observation, it
is found that the formation of Ohm's conducting lines can be divided into four stages, namely
filling stage, filling stage, accumulation stage and destruction stage. The results of this study
can be used for teaching. In the future, pencil wires on paper can be used to make simple
circuits or to explore Ohm's law.

Key words: International Young Physicists Tournament (I'YPT), Conducting Lines of Pencils,
Ohm's law
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