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Fig.1 Flow chart of side frame load reverse solution
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Fig.2 Finite element model of side frame and

schematic diagram of load application direction
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Fig.4 Strain simulation value applied error diagram
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Fig.5 Comparison of reverse results under different

reverse methods and different error gradients
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Abstract ; The reverse load calculation can accurately predict the load of the structure, which is an important
method to ensure the safety of railway freight car operation on the actual road. However, due to the existence
of Ill-posed problems and the interference of strain data errors, the decoupling method of traditional Tikhonov
regularization obtains a large load error in the load inversion. To solve these problems, an improved Tikhonov
regularization method is introduced. Taking the strain data of the side frame of a certain type of railway truck
bogie as an example, assuming two strain errors (5% error and 10% error) , three decoupling methods (least
square method, Tikhonov regularization and improved Tikhonov regularization) are used to reverse the load,
and the reverse load obtained by different decoupling methods is compared with the actual applied load. The
results show that the improved Tikhonov regularization method can ensure reliable reverse accuracy when there
are errors in strain data, realize effective control of load reverse error, reduce the calculation time of traditional
decoupling methods, and obtain reverse load data more quickly, providing a stable reverse load method for the
side frame structure of railway truck bogie.

Keywords : reverse load ; Il —posed problem ;improved Tikhonov regularization ;truck bogie



