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The Experimental Study about a Correlation between the Derailment Coefficient of the

Railway Vehicle and the Track Alignment

gEA™, 0|5, ANN, R’

Young Sam Ham"®, Dong Hyung Lee', Seok Jin Kwon' and Jung Won Seo’

1 #REE e

HAR AHEHEHFA (Vehicle and Track Research Department, Korea Railroad Research Institute)

&4 Corresponding author: ysham@krri.re.kr, Tel: 031-460-5202

Manuscript received: 2010.5.24 / Revised: 2010.6.21 / Accepted: 2010.6.29

When a vehicle is running, wheel is generating vertical and lateral force on the rail, in addition to
load of vehicle, through a complicated set of motions. The derailment coefficient refers to the ratio
of lateral force to vertical force(wheel load), and if the value exceeds a certain level, a wheel
climbs or jumps over the rail. That's why the value is used as a criterion for running safety.
Derailment coefficient of rolling stocks alters according to shape of rail track. | measured three-
dimensional angular velocity and acceleration to use 3D Motion Tracker. Test result, derailment
coeffivient of rolling stocks and shape of raif track examined closely that have fixed relation.
Specially, was proved that roll motion has the close coupling relation.
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P = Wheel Load (Vertical Force, ton)
Q = Lateral Force (ton)
B = Bending Load (ton)
o = Contact Angle between Wheel and Rail
p = Coefficient of Friction between Wheel and Rail
vp = Output of Bending Gauge by Vertical Force (V/ton)
€bg = Output of Bending Gauge by Lateral Force (V/ton)
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Fig. 1 Contact forces between wheel and rail
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Fig. 2 Measuring Wheel set

Fig. 3 Telemetry Transmitter & Antenna

Fig. 4 Data Recorder & Measuring Equipment
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Fig. 5 Motion Tracker

Fig. 6 Formation of measuring system
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Fig. 7 Test results of rate of turn
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Fig. 9 Test results of acceleration & roll motion
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KTXAI, Empty Car, Formation 1, End Trailer, Front Axle, Gyeongbu Up Line, 2009.06.25
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Fig. 10 Test results of derailment & speed
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Fig. 13 Test result of wheel load in straight line

Table 1 Slope of wheel load

Section Slope of wheel load
(km) (kg/km/h)
22-152 Right -827
(Straight + Curve Line)| Left -7.18
64-135 Right - 8.15
(Straight Line) Left -8.46
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