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ABSTRACT

The center of gravity and the moment of inertia of railway vehicles are important parameters for

running safety and stability in railway vehicle design. However, the exact measurement of those is

difficult in manufacturing field. The weight measurement of a railway vehicle beneath the wheel us-

ing a weight scale is off by a large amount. This paper suggests a measurement method for the

center of gravity and the moment of inertia of railway vehicles using vibration. For the measurement

a railway vehicle is suspended using four wires. Direct measurement of the tension of the wires and

the period of swinging motion of the suspended railway vehicle with calculations give the exact lo-

cation of the center of gravity and the moment of inertia in x, y, and z directions, respectively. This

implementation was demonstrated using an experimental device and verified numerically.
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Fig. 2 Measurement of the center of gravity of rail-
way vehicle
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(a) Center of gravity

(b) Moment of inertia

Fig. 4 Schematic diagram

(a) Front view (b) Plane view

Fig. 5 Experimental device

A |

Fig. 6 Measuring equipment
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Fig. 7 SolidWorks calculation

Table 1 Center of gravity and moment of inertia

X Y z
ca. Analysis 8.45 423 9.05
(mm) | pyperiment | 8.44 425 9.02
L Analysis | 0.060 | 0099 | 0.096
(Nem’s) [ pyperiment | 0.061 | 0.098 | 0.096
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