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Development of a Interface Structure of Bogie and Carbody in
Mountain Tram running on sharp Curves
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Abstract Mountain trams are an environmental-friendly transportation system that run wirelessly on an embedded
track constructed on previous mountain roads, and can run despite the frozen road. On the other hand, there is some
difficulty on sharp and steep tracks. In this study, after possible technical problems were defined in mountain trams
running on a sharp and steep track, the design solutions for the interface structure of bogie and carbody were
proposed. In addition, a prototype was made and its performance was tested to verify the solutions. Because the
difference in the distance of the inner and outer rails on a sharp curve is severe enough to interrupt running,
independent rotating wheels with different angular speeds were developed and applied. To prevent derailment due to
the large attack angle and lateral force caused by the previous vehicle of 2bogie-and-1carbody on the sharp curve,
a vehicle with 1bogie-and-lcarbody was designed and applied. A prototype vehicle of 1bogie-and-1carbody with
independent rotating wheels was made to improve the performance during the test running on a small track. A coupler
was designed to absorb the large rotations of 3 degrees-of-freedom between the carbodies of a mountain tram running
on the steep curved track. After a small scale prototype was made, the performance was verified by a function test.

Keywords : Bogie, Carbody, Coupler, Independent Rotating Wheel, Interface Structure, Large Rotation, Mountain
Tram, Sharp Curve, Steep Gradient
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Fig. 3. Steep and sharp curves in mountain roads
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Fig. 4. Difference of track length in curve
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Fig. 5. Conventional vehicles on the sharp curve

Fig. 6. Contact of wheel flange with track
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Fig. 7. Lateral rotation of coupler
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Fig. 8. Twisting of coupler

Fig. 9. Longitudinal rotation of coupler
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Fig. 12. Independent rotating wheel and axle
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Fig. 13. Section of independent rotating wheel
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Fig. 14. Side view of 1-bogie-and-1-carbody
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Fig. 15. Tram of 1-bogie-and-1-carbody on the sharp
curve
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Fig. 16. Articulation in a tram
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Fig. 17. Coupler rotating in 3-degree-of-freedom
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Fig. 19. Plan of test track
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Fig. 20. Elevation of test track
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Fig. 21. Test vehicle of 1-bogie-and-1-carbody on the
test track

Fig. 22. Interface between bogie and track
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Table 1. Required angles of rotation for a coupler

Direction Measured Required Remarks
Angle Angle
Curve radius
10m,
;;Z:zln 510 420 Length of carbody
6.64m, Width of
car body 2.3m
Longltudll-n 11° 10.3° Max1mum
al Rotation gradient 180%
. Maximum cant in
Twist 8° 4.6°
wisting road, 80%,

(b) Twisting
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