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Adhesion model based on Hertz theory using coefficient of dynamic friction

Hiro-o YAMAZAKI, Tokyo City Univ.

1-28-1, Tamazutsumi, Setagaya-ku, Tokyo

Carter’s theory is famous adhesion model in railway braking technology. However, the range the adhesion force
characteristic cannot express over 0.2% range. The beam model can express adhesion force in all slip ratios.  However, it
has a problem that the contact pressure distribution is different from Hertz theory. This paper shows adhesion force model
considered dynamic friction coefficient in all slip ratios based on three-dimensional contact theory.
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Fig.1 Traction distribution for pure longitudinal
force in simplified theory
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Fig.1 Slipping and adhesion area in contact surface

(5=0, v=100km/h, k=0.0013)
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Fig.2 Distribution of adhesion force in contact surface
(s=0, v=100km/h, k&=0.0013)
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Table.1 Calculation parameters

Symbol Mean Value
Modulus of transverse elasticity
G [GPa] 80.0
a Half value of contact length [mm] 6.8
b Half value of contact width [mm] 6.5
F, Wheel load [kN] 49.0
v Running velocity [m/s] 27.8
k Coefficient of dynamic friction 0.0013
against slip velocity 0.0039
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Fig.3 Slipping and adhesion area in contact surface
(s=0.05, v=100km/h, k=0.0013)
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Fig.4 Distribution of adhesion force in contact surface
(5=0.05, v=100km/h, &=0.0013)
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Fig.5 Slipping and adhesion area in contact surface

Fig.6 Distribution of adhesion force in contact surface
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Fig.7 Slipping and adhesion area in contact surface
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Fig.8 Distribution of adhesion force in contact surface
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Fig.9 Slipping and adhesion area in contact surface
(s=0.1, v=100km/h, £=0.0039)
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Fig.10 Distribution of adhesion force in contact surface

(5=0.1, v=100km/h, #=0.0039)
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Fig.11  Comparison with adhesion characteristics with static
friction coefficient and dynamic friction coefficient
(v=100km/h, solid line #=0.0013, dotted line k=0, doted-
dashed line £=0.0039)
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