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Abstract
This paper considers ways to increase stability of wheelset hunting. The aim of this study is to introduce formulas which 
represent the damped natural frequency and its damping. This has been done by analytical and not by numerical calculation. 
These formulas are functions of mass, creep coefficient and other wheelset parameters. These formulas are obtained with a 2 
degree of freedom wheelset model whose radius of gyration of yaw equals to a half of gauge and whose creep coefficient is 
isotropic, in the first part of this paper. In the second part, based on one of these formulas, ways to increase damping of 
wheelset hunting are discussed. First, it is shown that a longer wavelength of geometrical hunting is effective in reducing 
hunting at all vehicle speeds. Secondly, it is shown that at speeds slower than a certain speed, the damping is increased when 
the ratio of the wheelset mass to the creep coefficient is larger. Further, a symbolic formula for this boundary speed is 
obtained. Thirdly, if it is assumed that the wheelset mass is proportional to the square of the wheel radius, then at speeds 
higher than a certain speed, the damping is increased when the wheel radius is larger. Moreover a symbolic formula for this 
boundary speed is also obtained.
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Fig. 1 Model of wheelset and track 
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Table 1 Numerical example of roots of eq. (12): These calculations are conducted with the following parameters: m=1600[kg],
b=i=0.6[m], κ= (7.55+6.77)/2[MN/rad], γ=1/20[rad] , r0=0.43[m]. Imaginary parts of two pairs of roots were consistent.

A pair of roots The other pair of roots
V [m/s] Real part [1/s] Imaginary part [1/s] Real part [1/s] Imaginary part [1/s]

80 -7.93873 ±30.8410 119.814 ±30.8410
100 -11.9170 ±34.7647 101.417 ±34.7647
120 -15.4763 ±37.3334 90.0596 ±37.3334
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Fig. 2 Example of calculation; These calculations are conducted with the following parameters: m=1600[kg], b=0.6[m],

κ11=7.55[MN], κ22=6.77[MN/rad], γ=1/20[rad] , r0=0.43[m]. In addition, i =b. These lines were calculated with eq. (35) and 
(36). These dots are numerical solutions of eq. (3). From these figures, it is thought that eq. (35),(36) and (38) express 
fundamentals of the hunting of wheelset. 
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Fig. 3 Error due to the ratio of longitudinal creep ratio κ11 to that of lateral κ22: This calculation is conducted with the values 

described in fig.2 except κ11 and κ22. In this calculation, κ11+κ22=7.55+6.77 [MN] is assumed. These lines were calculated 
with eq. (35) and (36). These dots are numerical solutions of eq. (3). In case of κ22/κ11=0.8, the approximation as κ22/κ11=1
dose not yield any significant difference. 
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and (36), respectively.
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conducted with the values described in fig.2 except r0 and m and κ. κ is determined by eq. (44). An increase in r0 increased 
ζωn at V>87[m/s]. 
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