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Experimental Setup for Dynamic Analysis and
Verification of Model Trains
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Abstract

A model trains must have similitude with its original model not only in shape but
also in motion. Motion characteristics of a model train under considerations are
maximum velocity in straight and circular tracks and stopping distance. Equations of
motions are derived to obtain maximum speed and stopping distance based on the
Newton’s Second Law and the energy principal. To accurately predict traction and
resistance force between wheel and rail. wheel slip, or creepage, is taken into
consideration. To verify the equations of motion, various experiments have been carried
out including measurement of gear efficiency, location of mass center, rolling resistance
force, traction force, slip, maximum velocity and stopping distance. This paper addresses
how the experiments are setup and carried out in detail. Also the results of experiments
are compared with the analytical predictions, which showed good agreements with each
other.
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