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Possibility of the Wheel Climb Derailment on the Viewpoint of the Contact Point Position

between Wheels and Rails Investigated by a Geometrical Method

(OKenichi DOI,  Akinobu KATAORI, Katsuyuki MURAKI,

Takashi ISHIDA, Akira OUCHIDA, Kenji HORIOKA

(East Japan Railway Company)

Under the critical condition of the wheel climb derailment, the contact points position between wheels and rails are said to
seriously affect the possibility of the derailment. However, only the position in the rail longitudinal direction from the center of
wheel has been made clear, and that on the wheel flange in the wheel-radial direction has not been made clear yet, though it
practically governs the allowance of the derailment. The authors proposed a method to precisely investigate the position by a
geometrical method using a computer. The results of the investigation were described in the paper.
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Fig.1 Profile of wheel tread and rail head
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Fig.2 Algorithm for searching of contact points
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Fig.3 Searching of minimum distance
between wheel tread and rail head
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Fig.5 Rule for revision of ¢value
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Fig.6 Example of computation of contact points
between wheel tread and rail head
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Fig.7 Example of computation of contact points
between wheel tread and rail head
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Fig.8 Design profiles of wheel tread and rail
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Fig.9 Models of wheel set and rail
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Fig.10 The relationship between the contact point
position and wheel lift-up value (various attack angle)
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Fig.11 Distance from axle center to contact point
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Fig.12 Close up near the contact point
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Fig.13 Close up of wheel tread
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Fig.14 The relationship between the flange-margin(m)
and wheel lift-up value (various attack angle)
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