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From the ground contact reaction force and vertical displacement can obtined curve that radial 
force varied with the change of displacement, and compared with the calculation result shown in 
Figure 6. 

             
Fig.5 Radial deformation figure      Fig.6 Comparison of calculation and simulation 

From simulation result as shown in Fig. 6 it can be concluded that the radial stiffness of the 
main spring magnify as deformation increased, and periodic increased then the grounding number 
of laps increased. Compared with calculation result, both stiffness have same trend, the simulation 
result are smaller than the theoretical calculation. 
4.3 Effect of Structural Parameters on the Radial Stiffness 

To analyze the diferent structural parameters influence of the stiffness of the wheel,select the 
wire diameter(d), laps of ring(n) and mean diameter(D) for study,kepping two of the structural 
parameters constant and change the other,obtain the wheel radial stiffness contrast curve shown 
below. It can be concluded that changed structural parameters of the main spring the wheel radial 
stiffness changed, as increased of the main spring wire diameter, number of laps and the decreased 
of the mean diameter, the radial stiffness of the wheel increased. 

          
Fig.7 Different wire diameter        Fig.8 Different lap      Fig.9 Different mean diameter 

5. Summary 
This paper designed a main-auxiliary spring structure wheel use helical spring as 

basic component. Combined with 3D model of new wheel, established simplified mechanical model 
of the wheel then it static radial loaded, and analyzed the wheel grounded mechanical 
characteristics. Established the finite element model of the wheel, simulated the wheel radial 
stiffness and comparison with theoretical calculation, two results have same trend.  
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