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The Critical Force to Break a Mechanical Pencil Lead
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Abstract

In my childhood, I wondered why mechanical pencil leads break so easily. So I started
studying to find the condition where mechanical pencil leads can break. I guess 3
factors in breaking leads are pen pressure, length of bare leads, and angles of leads. In
Experiment 1, the tip of the lead was pulled by the string with weights in the direction
perpendicular to the lead axis. The critical force to break the lead was measured with
various length of the bare lead. As a result, I found that the inverse number of the
critical force is almost proportional to the length. In Experiment 2, a normal force was
added to the lead by a jack with various angles on the paper. The normal force to break
the lead was measured with electronic scale. Then, I found that the data has the
maximum value in 100-110 °. From the two experiments, it is hard to be broken when

the bare lead is short and the angle of it is about 100-110 °.
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