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Contact Point Position under Three Dimensional Field between Rail and Wheel Flange Provided with

Attack Angle

Ken-ichi DOI, East Japan Railway Co. 2-479, Nisshin-cho, Kita-ku, Saitama City
Kazuhiko NAGASE, Kanazawa Institute of Technology

On the cause of Wheel Climb Derailment, the contact point position between the rail and the wheel has a tight contact with the
wheel lift-up value, which is the most relational factor to the WCD. The position, situated in the wheel-flange, has used to be
one or two dimensionally defined, because the position has been deemed to transfer merely to the vertical and rail-longitudinal
directions. But, the position also transfers to the lateral direction according to the changing of the wheel attack angle to the rail
when the WCD occurs. Then, the position should be three dimensionally defined, and the authors had made clear the position
using a geometric method and a model use experiment. The friction coefficient on the contact point has also a tight contact
with the WCD and the coefficient is said to be profoundly affected by the sliding length and velocity on the point. They
analyze the sliding length of the point using of the three dimensionally defined positions. The results of the study are written in
the paper briefly,

Keywords : wheel-climb derailment, contact point position, wheel lift-up value, attack angle
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Fig.1 An image of contact condition between wheel and rail
provided with attack angle (drown by Y.Imai)
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Fig.2 Contact area between wheel and rail
(attack angle 1.0° )
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Fig.3 Distance from contact point to axle center
(attack angle 1.0° )
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Fig.4 3-dimension coordinates about wheel-rail contact field
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Table 1 The 3-dim. “slipping direction vector” of wheel-rail contact area depending wheel lift-up value
(per wheel rotation 1° )
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x y i uiﬁﬁw@uxwr () EEEX; X y z
& nk) (am) § SH) i)

1 0.093 0.070 0.148 (1) 0.175 (1.18) 0.189 (1.27) 60.3 68.4 38.1
|2 0.113 0.089 0.192 (1) 0.223 § (1.16) 0.240 E (1.25) 62.0 68.2 36.8
f 3 | 0130 | 0.093 0.201 (1) 0259 i (1.19) 0257 : (128) | 595 | 688 | 386
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gg 0.236 0.084 0.183 (1) 0.299 (1.63) 0.310 - (1.69) 40.5 74.3 53.8
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3. E®W
3.1 BMBHICETITRAYEMAY FLLESSED
ERa k1
FI1#RLE, Hil - L— O SAEIZBITLT
A FESS b, SREFEE Fi), LA EFER
M(x Fryo & 6, ARG Ry Frpkss b e L5
ROWRBEIZSENTWAILENONE., Z0T~) KR
Ay blslE, Ml T—E, T v A—E, HiRL
- EOTTCHHENETTHHEGD, L—ALEFHRA
T, MEFETARYICNZ T, EROERICES
~YFEAELEERTWS, F£ 1 Tl dEo N EiGEA 5
FOORIHEASEZRELTWAR, iz ¥ hss—ER
EEEOTTAELTWE EELZNE, TR0 HEERS =
MR G VIcT AR E)ERAZLELTES.
TR EOETI, PEREEL ORI Em <Y
ZEAOHROEE L BELT, L—LEFEHmT <Y (x
b EE LS AICIEmL, Zh otk Gmd~<n
(y )L EEBLZBETRELEHMLTWVWS Z &8
Sind. ®IWIZ, z RN OHEEET LG
LT, xz ZRIEEZBM LGS, xoy-z ZRT¥ <
THEFLI-HED, T4 ROKE SO ETINE
& CaY.
¥, HhRIH S RICh e - T, Bl BRI
Hizoh, x Koy, z sy &l L TRl AL,
R FE~2 FAomE b x s i-sn T
LI EWBGIND.

XHicR1 EEETEOEEIET AL, x RoIEE
IFERERZETRVN, y, z 0L, BElGIE R KO K
T, B/ OSLEBLT2EREODKEZEILE-TE
O, BRI AEE L CIRAZSEITE, e
TL—AREZZUDH LI RBHELRT B84 LTn
HI LMD (X5 E5H8).

o B

* P I
~ P 0 |
~ 4
TARYHEARIL
Fig.5 An image of slipping direction vector of wheel-rail
contact area
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