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A Study on Stress Distribution of Korean
High Speed Train Wheel at Tread Braking
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ABSTRACT

The strength evaluation of a wheel is becoming very important due to the high speed of
railway system and the reduction of wheel weight. Therefore, in this study, the influence of
thermal stress at tread breaking in Korean High Speed Train wheel was investigated using
FEM. During FEM analysis, the mechanical load or wheel-rail contract load and braking load
were considered. When 300% of the block force was applied, the maximum von Mises stress
of 61.0 MPa was found at the outside plate around 400mm far away from the wheel center.
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Fig. 21 Wheel-rail contact area
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Fig. 22 Shearing stress of wheel-rail contact Fig. 2.3 Principle and configuration of the tread brake
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Table 3.1 Driving conditions Table 32 Mechanical properties of the wheel steel{10]
Parameter . Numerical Values Mechanical Properties Numerical Values
’ " N 5
Wheel Load 85 ton Young.s Modulus', EMPa) 2.1%10
Wheel Radius of Contact Point 460 mm Poisson’s Ratio, v 03
Curve Rate Radius of Rail 300 mm Yield Strength, ¢,(MPa) 8.8x%10°
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Table 3.3 Thermal properties of the wheel steel11]

Thermal Properties

Numerical Values

Initial Temperature, T(C)

24 (constant)

Density, o ( kg/mm?)

7.833%10”° (constant)

Specific Heat, c(J/kg -+ T)

4.34x10°+3.919x10”'T

Thermal Conductivity, k(w/mm - C)

4.83x107%—1.869%X107°T

Convection Coefficient, h{ w/mm?®: C)

2.2711x10~° (constant)

Coefficient of Thermal Expansion, a1( 1/T)

1.065x1075+6.48x107°T
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Fig. 3.3 Temperature vanation on the wheel

at 11 sec (300% of the block force (48840N))
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Fig. 3.4 Mechanical stress of the rim
(2D-axisymmetric FE model)
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Fig. 35 Thermal radial stress of

the rim as a function of the block
force in case of emergency brake
(2D~axisymmetric FE model)
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Fig 3.7 Thermal von Mises stress of
the rim as a function of the block
force in case of emergency brake
(2D-axisymmetric FE model)
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Fig. 3.10 Mechanical stress

of the outside plate
(3D FE model)
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Fig. 3.8 Combined mechanical and thermal
von Mises stress of the rim as a function
of the block force in case of emergency
brake (2D-axisymmetric FE
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Flg 3.11 Combined mechanical and

von Mises stress of the inside
pla!e as a function of the block force in
case of emergency brake(3D FE model)
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Fig. 3.6 Thermal circumferential stress
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Fig. 3.9 Mechanical stress of
the inside plate (3D FE model)
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Fig. 3.12 Combined mechanical and

thermal von Mises stress of the outside

plate as a function of the block force in
case of emergency brake (3D FE model)
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