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Modeling of depressed center wagon and optimization of
its Suspension for transporting of high weight transformers
on straight rail in vertical direction
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Abstract- In this study, suspension system in vertical direction of depressed center wagon with six axles is optimized
for transporting of high weight transformers on straight tracks. For this purpose, dynamics of depressed center wagon
simulated in two ways, first by ADAMS / Rail software and then by Newton-Euler analysis method. In Newton-Euler
analysis method non-linear equations of motion and kinematical constraints have been solved in time domain. A
function for optimization has been defined based on Non Operating Shock Specification (NOSS) factor that is factor of
vulnerability in transformer transportation. By performing many simulations on variation interval of selected parameters,
suspension of this wagon has been optimized for transporting of transformers. Results show that for improvement of
dynamics behavior of depressed center wagon, stiffness of suspension element must be changed a little.
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