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Developement of the Wheel-Rail Contact Algorithm and Dynamic

Analysis
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ABSTRACT

The railway vehicle consists of wires, bodies, bogies and wheelsets, and each part has very complex mechanism.
In this paper, wheel-rail contact algorithm is implemented using C++ and inserted into the ODYN which is a
dynamic analysis program. To analyze wheel-rail contact mechanism, information such as contact points, contact
angle and rolling radius is calculated according to the wheel and rail profile. Using this information, a table for
the calculation of the wheel-rail contact analysis is made according to the lateral displacement. And, the creepage
and normal force are calculated and a creep force is estimated by the FASTSIM. To verify the reliability of the
wheel-rail contact algorithm, results of the program are compared with the ADAMS/Rail and paper. Finally, a
wheelset of the railway vehicle is modeled using ODYN and simulated static and dynamic analysis. And, to verify

the reliability of the simulation results, a displacement, velocity, acceleration and force are compared with results
of ADAMS/Rail.
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T3 1. The results of the contact table
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Wheel contact position

Rail contact position

Wheel rolling radii
Rail head profile height

Wheelset contact angle

Wheel rolling curvature

Normalized rolling radii difference

Normalized contact angle difference

Wheelset roll angle

Wheelset vertical displacement
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Rail transverse curvature
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193 Search for the Contact Points
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Desired Cantact Point \
Y

Actual Contact Point
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Rail Profile

Rail Profile
(a) Desired Contact Points (b) Actual Contact Points

1914 Penetration
4. T4 A4
4.1. A (Theelset) 24
-9 A% 2ES ABUA)AE flelel, AdH m2aRe olgad BY BAL mUY a3rh

g 2959t Aok, 2Aag o] o= v H (mm)olvk. 7 EAle]e] A (Tape distance)
9] Gv40eltl. 1gla Hdeo Zaade UIC60S AFE3EHS

%32, Inertia properties of the wheelset

= &9 SER:
Mass kg 1813
Mass moment of inertia Ixx kg - mm” 1.120X<109
Mass moment of inertia lyy kg - mm” 1.120X<109
Mass moment of inertia Izz kg - mm” 1.120><109
Products of inertia kg * mm* 0

1 Tape Distance : 1500mm

—

.
Wheel Profile : GV40

'
Radius : 460mm |

l Rail Profile : UIC60 ) - i

195 Information of the modeling

4.2. 5% (Dynamic) 34
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3. The results of the dynamic analysis (on the right

wheel)

Ak 4 e e =gk H] a9l
Creepage longitudinal 0 0 [1]1, [2]
Creepage lateral 0 0 [11, [2]
Creepage spin 0.0557 0.0547 [1]
k1l m/N 1.44E-12 1.40E-12 [1]
k2 m*/N 1.44E-12 1.40E-12 [1]
k3 1/m 3.610 3.064 [1]
k4 1/m 1.435 0.875 [1]
theta rad 1.162 1.281 [1]
m 1.441 1.306 [1]
n 0.756 0.813 [1]
penetration m 0.000092 0.000099 [2]
ellipse a m 0.00370 0.00349 [1]
ellipse b m 0.00190 0.00217 [1]
Normal Force N 8890 8890 [11, [2]
Creep Force (x) N 237 300 [2]
Creep Force (y) N 0 0 [2]
[1] : Railroad vehicle dynamics - Shabana
[2] : ADAMS/Rail
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