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ABSTRACT: In this paper, a problem of mechanical resonance between traction motor’s rigid body mode and
traction motor’s excitation force is introduced, and a bogie design variable affecting the control of resonance
response is reviewed numerically. To solve the resonance problem in rotating machinery with variable rotational
speeds, resonance frequency should be out of rotational machine’s operation range or dynamic stiffness of
structures should be increased for resonance response enough to be low. In general, operation range of a traction
motor is from 0 r/min to 4800 r/min. It is not possible that all bogie modes are more than 80 Hz. Therefore, it is very
important to find design factor affecting resonance response of traction motor’s rigid body modes. It is found that key
design variable is the gab between transom pipes from finite element analysis. The larger gab is, the higher resonance
response when resonance between traction motor’s excitation force and traction motor’s rigid body mode is happened.
Keywords: Motorized bogie, Traction motor, Rigid body mode, Transom pipe
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Fig. 1. Construction of a bolsterless bogie and parts
name.
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Fig. 2. Rigid body mode of a traction motor at around
57 Hz (note that it is different from the bogie in Fig. 1)."
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Fig. 3. Vibration velocity on a traction motor bracket
and a saloon floor when mechanical resonance is
occurred.; upper figure is on the traction motor
bracket, lower figure is on the saloon floor.
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Fig. 4. Finite element model of a bogie to perform
modal frequency response analysis and positions of
excitation and receiver (it is a model coming from the
bogie in Fig. 1).

Fig. 5. Traction motor rigid body mode (51.4 Hz).



Table 1. The results of FRF analysis of a bogie. Exci—
tation and receiver positions are referred to Fig. 4.

Gap of transom pipes vibration velocity (mm/s)
base gauge 0.031
base gauge + 10 mm 0.033
base gauge +20 mm 0.034
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