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Substantiative Experiment of Derailment Detection System in Early Signs
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This paper examines a derailment detection system in early signs of a railway vehicle. In this paper, a wheel
climb derailment experiment by using an actual bogie is performed for validation of the new derailment
detection algorithm. Parameters in the detection algorithm need to be able to divide between abnormal signs
and disturbance. In this experiment, one wheel is lift up by an experimental device which makes wheel climbing
process. The results show an effectiveness of the derailment detection algorithm in the real scale experiment.
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Fig.1 Derailment Detection System in Early Signs
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Fig.2 Proposed Derailment Detection Algorithm
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Tablel. Specification of Simulation Vehicle

Specification
_Wagon [kg] 25,970
Bogie Frame [kg] 3,373
Wheelset [kg] 1.485
Wheelbase [m] 2.1
Distance between Two bogies [m] 6.9
Wheel Radius [m] 0.43
Flange Height [m] 30
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Fig.3 Roll Angular Rates of Full Vehicle and Only Bogie
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Fig.4 Pitch Angular Rates of Full Vehicle and Only Bogie
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Table2. Specification of the Test Track

Total Length 107.0m
Entrance Straight  [16.4m
Exit Straight 4.4m
oy Transition Curves  [Both 10.0m
Constant Curve 66.2m
Curve Radius 48.3m
Gauge 1.435mm
Slacking 20mm
Cant Omm
Gradient Max 13%o
Rail 50kgN rail
Table3  Specification of the FS-509 Bogie
Length [mm] 3,259
Width [mm] 2,640
Height [mm] 950
Wheelbase [mm] 2,100
Weight [kg] 5,800
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Fig.5 Test Course and Climbing Span
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Fig.6 Wheel Climb Experiment by Using Actual Bogie
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Fig.7Attack Angle in the Sharp Curve

(a) Cross Section Diagram (b) Attached Device
Fig.8 Wheel-Climbing Device
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Fig.9 Acceleration Sensors and Angular Velocity Sensors
Mounted on Track Frame

Fig.10 1st Axle of Wheel Climbing
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(c) Roll Angular Rate (d) Integrated Roll Ang. Rates
on the Center Plate on the Center Plate
Fig.11 Measured Data (V = 3.5km/h)
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(¢) Roll Angular Rate (d) Integrated Roll Ang. Rates

on the Center Plate on the Center Plate
Fig.12 Measured Data (V = 11.8km/h)
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Fig.13 Relationship between Velocity and Pitch Angular Rate
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Fig.14 Relationship between Velocity and Integrated Roll
Angular Rate
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