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Freight car fleet renewal and the introduction of new efficient freight transportation technologies are topical
problems of the Ukrainian railway transport. An innovation in the world’s transport service is the use of swap-
body freight cars. With seasonal variations in freight shipment, one empty car body can be replaced with another,
and the undercarriage with the new body can then be used as a usual dedicated car. It is expedient for Ukraine to
develop a swap-body car design of its own. In doing so, special attention must be paid to body-on-undercarriage
fasteners. The goal of this paper is to estimate the stress and strain field of swap-body car components and
develop recommendations on fasteners that would provide safe freight transportation in swap-body cars according
to the Ukrainian State Standard EN 12663-2:2018. The paper considers a swap-body car whose undercarriage is a
container flat car and whose body has the dimensions of a 45-feet container; the body mass plus the freight mass
is equal to the carrying capacity of the flat car. Previous studies showed that four fitting joints in the presence of
clearances therein cannot provide the required swap-body car service strength. The paper analyzes existing
designs of body-on-undercarriage fasteners and identifies lines of their improvement: increasing the number of
fasteners that transfer service loads from the body to the underframe and using additional grippers for clearance
takeup. Finite-element models were developed to study the stress and strain field of swap-body car components at
standard loads with account for different schemes of body-on-undercarriage fastening. Using them, it was shown
that for the requirements of the Ukrainian State Standard EN 12663-2:2018 to be satisfied, it is sufficient to use
eight body-on-undercarriage fitting fasteners with additional elements that make them clearance-free in a
longitudinal direction and in a transverse direction on the outside of the underframe. The body-on-undercarriage
fastening scheme that minimizes underframe stresses was identified. Recommendations were developed on
fasteners that would provide safe freight transportation in swap-body cars.
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