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A study of secondary resonance induced by the
reciprocating mass of single cylinder engine
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ABSTRACT

In recent years several cases of so-called secondary resonance have been found in torsional

vibration of crankshaft systems of multi-cylinder engines.

The phenomena of the secondary resonance remained a mystery for some time, because it
could not be explained by the simple linear vibration theory commonly used for the practical
calculation of torsional vibration in crankshaft systems.

The analysis of torsional vibrations in reciprocating engine systems is used to be carried out
by neglecting the variation in inertia moments of the system causing from the motion of the
reciprocating parts. When the variable effect is taken into account, the equation of the motion
becomes non-linear.

In this paper, an approximate equation of the motion of the single cylinder crankshaft is

erived theoretically to study the effect of reciprocating mass. The stability criterion of the
equation is investigated theoretically and ascertained experimentally.
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To verify the result of the analysis, a model of crankshaft system is set up in the laboratory
and its vibrations are observed and with the data of the model, the derived equation of the

motion is calculated by a digital computor.
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