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Temperature Rise in Vibration-Controlling Viscous Dampers
Analysis Using a Cylindrical Coordinate System

EX 1T

Takafumi Miyama

Viscous dampers can reduce the shaking of buildings during earthquakes or other seismic
activities. The application of this technology began in the 1980s, and was most often used for high-rise
buildings. In recent years though, their use with wooden houses has become increasingly common.
There are many types of dampers that reduce vibrations, however, this report only examined cylindrical
viscous dampers. During an earthquake, the damper piston vibrates and pushes the viscous material
through an orifice, thus producing an increase in temperature. The movement and temperature rise
of the viscous material cannot be seen directly; only the surface temperature of the cylinder can be
measured. Using cylindrical coordinate formulations, this study found that the temperature of viscous
material varied according with its location in the cylinder. These data from this study can be utilized

in subsequent experiments, particularly those using temperature measurement plans for dampers.
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