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Running Performance of Single-Axle Steering Bogie with Compatibility between Curving
and High Speed Running Stability

Yohei Michitsuji, Yoshihiro Suda (The University of Tokyo)
Shinichi Aoki and Shigeki Yao (Nihon University)

Compatibility between high speed running stability and good curving performance of railway vehicles has long
been considered. In the design of vehicle parameters, the axle supporting rigidities are crucial to solve the problem. In
order to realize higher level of compatibility, the authors propose the single-axle self-steering bogie based on the
analysis of equivalent stiffness for the vehicle model. The proposed secondary longitudinal suspension mechanism
replacing spring to damper enables wheelsets to realize ideal curving performance on tight curved track while
achieving high speed running stability. In order to verify the performance of the newly developed steering truck,
experimental platform with the 1/10 scale model vehicle is originally made. In this paper, the idea of steering bogie is
explained while considering the actual bogie mechanism consists of a single-axle bogie, bolster and yaw dampers.
Experimental results using the scale model vehicle with two single-axle bogies show excellent performance and high

speed running stability.
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Fig.1 Frequency-dependent stiffness model
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Fig.2. Bode diagram of proposed serial mechanism

Fig. 3 Overview of 1/10 scaled model vehicle
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Fig. 4 Detail of proposed bogie mechanism
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Fig. 5 Various suspensions between body and bolster

Table | Parameter of the model vehicle
Value (Unit)
Body, bogie, link, axle mass 46.54.8,0.24.5 (kg)
Primary spring stiffness ~ 128.0,128.0,800.0
(N/mm, per axle box)

Description (Symbol)

longitudinal, lateral, vertical

Secondary  spring  coefficient  8.0,72.0,40.0
longitudinal lateral, vertical (N/mm, per bogie)
150.0 (mm)

Length between sccondary springs — 240.0 (mm)

Length between primary springs

Length  between  suspensions  280.0 (mm)

connected with bolster

Radius of wheel 43.0 (mm)
Length of contact point 150.0 (mm)
Tread gradient 78

Table 2 Parameter for obtained SYD
Value (Unit)

Description (Symbol)

Maximum running velocity (,, ) 9.0 (m/s)

Hunting frequency (@ ) 56.0 (rad/s)
Minimum damping coefficient ( ¢... ) 2.4 (N/m-s)
Actual damping coefficient (.. ) 3.2 (N/m-s)
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