3211 Hi,/ L —/LROEEEHIEIC X 5 dhsimiEteaen _IRIC B 585
Bl 2 2 L—va v & BITRBIC L DM - SABA OREORE)

Study on improving method of curving performance with friction control between wheel/rail
(Effect of spraying the friction modifier on the inner/outer rail at the curve section)
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Abstract

The concept of controlling car dynamics with the parameter of creep force by using friction modifier was proposed
by the authors. The fundamental experiment of evaluating creep force characteristics with or without friction
modifier by the two-roller-rig testing machine was performed. On the other, on-board spraying friction modifier
system has been developed and equipped with the service car showing the effect of improved carving performance.
This paper presents experimental and theoretical results of improved curving performance by the proposed method

of friction modification between wheel and rail with scaled model vehicle.
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Fig. 2 Experimental setup for fundamental test
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Fig. 3 Fundamental characteristics of friction controller
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Fig. 4 Fundamental characteristics of friction modifier
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Table 1  Property of constants at those simulations
Mass (axle) 4.3[kg]
Mass (body) 73[kg]
Inertia around y axis (axle) 3.9753 + 10° [kgm?]

Inertia around z axis (axle)

5.8863 * 107 [kgm’]

Inertia around x axis (body) 0.58083[kgm’]
Inertia around z axis (body) 3.0948[kgm’]
Distance between suspensions 0.24[m]
Wheelbase 0.50050[m]
Distance between axle and body
(height) 0.16[m]
Radius (wheel) 0.043[m]
Gauge 0.1426[m]
Cant at wheel flange 700° ]
Minimum radius (at constant curve) 3.3[m]
Max cant (at constant curve) 3.9662[° ]
Max tilt (at the experimental line) 0.7448[° ]
Constant of gravity 9.81[m/s’]
Velocity (at first) 1.2[m/s]
Table 2 Results of simulations
Without Friction Friction Friction
friction controlled | controlled | controlled
(Inner (Outer (Both
control ; ¢ s
rail) rail) rails)
Flange force
o € 121.595 | 104408 | 113.181 | 100258
cading axle
[N]
Lateral force
for the
leading axle §7.894 68.491 83.660 67.684
on outer rail
[N]
Torque for
thetniling | 4 6 2.040 1.980 1.605
axle by
friction [Nm]
Revolution
of the
trailing axle
at constant 4.4745 4.5120 4.4554 4.4840
curve ina
meter run
[rev/m]
] } — | i |
) R () )
Friction Friction Friction
Without control control control
friction on the on the on the
control inner rai outer rail both rails
— —
Frange force Frange friction Longitudinal Lateral
creep force creep force
Fig. 7 Figures of chart about creep force for a bogie
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Friction
controlled
(Inner rail)

Friction
controlled
(Outer rail)

Friction
controlled
(Both rails)

Lateral force for
the leading axle

29.2(81.3)

122.6(95.1)

31.5(87.1)

on outer rail
[%]

Revolution of the
trailing axle at
constant curve in
a meter run |%]

100.5(100.3) | 99.0(99.6) | 100.3(100.1)

Torque for the
trailing axle by
friction [%]

89.8(76.0) 98.9(74.0) 57.9(70.4)
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