3509 HEMIEEES

I alb—FDOBHFE

(IS EE BB IE D)

Development of a Vehicle Dynamic Simulator

“A Study of Regeneration of Acceleration”
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Tetsuya HAY ASHI, Kei SAKANOUE, Yoshitaka MORISHITA
Central Japan Railway Company: 1545-33 Ohyama, Komaki, Aichi, Japan

Abstract : A newly developed vehicle dynamic simulator can generate the motion as it is programmed exactly. Using the vehicle
dynamic simulator. train ride comfort is evaluated with precision on a laboratory test repeatedly. The vehicle dynamic simulator

consists of three motion systems. A six-degree freedom motion system combined with a three dimensional vibration motion
system has fine performance in wide band. A linear motion system generates lateral acceleration that occurs when a train curves.
As a result of a reappearance test. the motion of an actual vehicle is regenerated well and rolling motion to represent lateral static
acceleration is slow enough compared with the threshold of consciousness. so that subjects feel the motion without incongruity.

Through the various ways of evaluation. we are going to improve train ride comfort.
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Table | Features of the Vehicle Dynamic Simulator

the V.D.S. Driving Simulator
Object Cabin Cockpit
Action Off-line Real Time
Use of Motion| Evaluation of Comfort Riding Mood
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Fig.1 Range of Motion (Lateral)
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Fig. Appearance of the Vehicle Dynamic in]ulator
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Table 2 Specifications of 6-DOF Motion System

Direction Amplitude
longitudinal 0.735m/sec’(5Hz)
lateral 0.588m/sec’(5Hz)
vertical 1.176m/sec’(5Hz)
roll 15deg
pitch |5deg
yaw | 5deg

Three Dimensional Vibration

Motion System
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Motion System ¥
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Fig.3 Hydraulic Actuator Systems
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Table 3 Spec of 3-D Vibration Motion System

Direction Amplitude
longitudinal 2.94m/sec3(40Hz)
lateral 2.94m/sec2(40Hz)
vertical 2.94m/sec2(40Hz)
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Fig.4 Area of 3D Vibration Motion System
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Table 4 Specifications of Linear Motion System

Acceleration 1.47m/sec’
Deceleration . 2.45m/sec’
Stroke 28m

Stroke (28m)

L Linear Motion Base

Fig.5 Linear Motion System
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Input(6 Degree of Freedom) ||Output( 10 Degree of Freedom)
6-DOF Motion System (=6)

3D Vibration Motion System (=3)
Linear Motion System (=1)
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Fig.6 Flow Chart of Signal Processing
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Fig.7 Generation of Lateral Acceleration
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Fig.8 Effect of Linear Motion System
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Fig.10 Rolling Rate Caused Lateral Acceleration on
the V.D.S.
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Fig.11 Lateral Acceleration (Case of R2500)
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Fig.12 Lateral Acceleration (Case of Tunnel)
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