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Research on Numerical Method for Non-Hertzian Contact Problem between Wheel and Rail

Masahito KUZUTA, Railway Technical Research Institute  2-8-38, Hikari-cho, Kokubunji City, Tokyo
Takehiko FUJIOKA, The University of Tokyo

Contact problem between a wheel and rail is a fundamental problem of railway vehicle dynamics. J.J.Kalker
proposed the method for solving the contact problem considering the three-dimensional elastic theory using the
active set method for optimal calculations required in solving the problem. It is shown that the proposed method
using the primal-dual interior point method for optimal calculations is better in calculating speed than Kalker’s
original method. Tt is also found that the area which has to be analyzed can be calculated reasonably and
automatically using our proposed method. We have concluded that one can solve the contact problem by our
proposed method about 2 to 10 times faster than by Kalker’s original algorithm.
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Fig.1 Optimized result for problem “NORM”
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(b)Pressure distribution
Fig.2 Optimized result for problem “NORM”

(a)Contact patch

FERUGRAF L, b TR 78.5kN & Li-. SREIO i
Hrooxr il dtitda L— LB FEH b2 40mm, Wi )
12 70mm FEIETHY, L—ARFHHIC 30 @, Wiias
PS40 D 7 U o B b o THERE LTy 5. 3 BOER
% 4.29s T o7, RE o - HERE O B & BEhtE S
Iy w2 o

5.2 Kalker OMH A EIZL 28R

5.0 MiOFHREITAE, HOSBENESHEFED
A RN HOT, fWTEDRFTEE Yo w8
BeE LT, SO NEED Y LT Kalker OF
NT U X BENWNATHFEEZITo72. FHREERIL 5265 T

ol AR OTEK & BEfb 0 434 % B 3 1o
15 Narmal pressure distributon
v (m)o} E‘mﬁl
0005, _moj -

0005 001 0015

T Py
Him]

00, <
Wois 001 0008 e )

(a)Contact patch (b)Pressure distribution
Fig.3 Optimized result for problem “NORM”
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