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ABSTRACT

A bogie is the device that connects a car body and wheel sets of a rail vehicle. It is the critical
component that determines the running safety. The bogie consists of a frame, suspensions, brakes and
wheel sets. Various analyses including a numerical simulation using a finite element method, a static
load test, a fatigue test, and r running test should be carried out to design the bogie. However cracks
have been found at some end beams of the bogies mounted on the freight cars running with the
high speed. The cracks of the end beam results in deterioration of the brake performance ard the
running safety. A new design has been suggested to solve this problem by ROTEM company and
it's performance has been tested in this paper. Numerical simulations and dynamic tests are carried
out to figure out the causes of cracks in the conventional bogie, and the vibrational characteristics of
the improved bogie are compared with those of the conventional one.
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Table 1 Load conditions

D(l)rfe%féls Load(kg) Remark
Vertical 49,329 |Dynamic force=14g
Longitudinal 10571 0.3 g(max)
Lateral 14,094 0.4 g(max)
Brake(per shoe) | 797.8 =03

Vibration by 4779 (1—10)g(max)
brake parts 5841 (14+10)g(max)

(Weight of 1,593 3 g(max)
parts=531 kg) 2124

4 g(max)
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Fig. 4 Stress distribution on the frame subjected
to a brake load
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Fig.7 A photo of the improved end beam
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Fig.13 Stress at the end beam with the
application of the brake load
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Fig. 14 Stress at the end beam when the car
passes the rail joint
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Fig.17 Acceleration response of the improved
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Fig.18 Dynamic stress response at the end
beam of the existing car
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Fig. 20 Dynamic stress response of the improved
car passing the joint of the rails

Fig. 21 Vibration mode of running
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