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An Analysis of Curve Negotiation for Two-Axle Bogie Vehicle
Considering the Effect of Gauge Widening
(2nd Report, In case of Profiled Wheel Tread)
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The previous report made clear that the gauge widening was still effective for the curving
performance of rail vehicles with bolsterless trucks or forced steering ones. Here, the examination
was carried out using wheels with conical tread. However, wheels with profiled tread have been
employed widely in recent years, because they can secure not only the running stability but also the
curving performance. In this paper, the curving performance under the presence of gauge widening
is investigated in detail for the trucks with profiled-tread wheels. The wheel lateral forces obtained
by the numerical simulation on the curve negotiation are compared among vehicle types classified
with truck mechanisms and wheel tread shapes. As a result, it is shown that the availability of gauge
widening to the trucks with profiled wheels is little because the change of wheel shape, from conical
tread to profiled one, gives much effect on the performance. Then, the modification of tread shape
is examined to get further availability of gauge widening. It is shown that the effectiveness of wheel
shape modification can be obtained also in a vehicle assumed to negotiate very tight curves at low-
speeds.

Key Words: Railway, Vibration of Mechanism, Forced Vibration, Curve Negotiation, Gauge
Widening, Truck Mechanism, Profiled Tread, Simulation
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Table 1 Combination of truck mechanism and wheel
tread profile

Truck mech. Wheel tread No.
B Conical | Q..
Bolsterless | Arcprofile | @
| Modified arc profile | @
......... Conical | @
Forced steering | Arcprofile | @ _____

) Modified arc profile ®

—
54

—
(=)

L5,

o

Rolling radii difference (mm)

Wheelset excursion (mm)

------ Conical tread vs. 50kgN rail

Arc profile tread vs. 50kgN rail
Modified arc profile tread vs. 60kg rail

Fig.1 Comparison of rolling radii difference
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Table 2 Conditions of curved track

Curve Operation Cant Gauge
radius (m)| speed (km/h) | (mm) widening (mm)
100 307! 50 0~35
150 40" 60 0~35
200 70°2 70 0~30
300 852 80 0~25
400 100°® 80 0~20

*1: Regulation speed
*2 : Regulation speed +20km/h
*3 : Regulation speed +25km/h
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(c) Type @ (with wheels of modified arc profile tread)

Fig.2 Effect of gauge widening on wheel lateral force

(No. 1 axle of bolsterless truck)
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Fig.3 Comparison of 4Q/S and Qmean
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Fig.4 Wheel/rail contact conditions based on the inclination diagram
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Fig.5 Change of wheel tread shape
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Fig.6 Contact point and rolling radius due to gauge
widening
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Fig.7 Comparison of 4Q/S brought by the change of
wheel tread (bolsterless truck)
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Fig.8 Effect of changed arc profile tread in smail
radius curves (bolsterless truck)
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Fig.9 Effect of steering ratio
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