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Vibration Analysis for Cab-system of Construction Machinery
with High-damping Mount
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In line with trends to make higher quality construction machinery, designers have worked to control cab vibration for
improving reliability and riding comfort. Conventionally, the cab is isolated from the vehicle by rubber mounts that prevent
vibration energy from propagating. This system involves several eigenvalues with small damping below 10 Hz, so high-
damping mounts are now becoming common in cab system design. It is very difficult, however, to predict vibration between
the mount and adjacent structures, limiting the applicability of this concept in controlling cab vibration a limitation that
must be eliminated. To introduce a basically technical approach, we studied mathematical simulation for the cab system
for a hydraulic excavator as a example, using a rigid body with a mechanical model for the mount and structural virtual
springs for adjacent structures. We found that cab vibration is dominated by rigid body motion, determined by its mass
properties and springs.
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Characteristics of dynamic stiffness for viscous mount
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Square error curves of both natural frequency and
damping-ratio for 1-st mode by changing spring factor of
virtual spring
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Power spectrum density of cab-roof acceleration in horizontal one-axis-shake test
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Defined coordinate system for vehicle
movement
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Time-history of cab-roof acceleration in field operation test
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Example of wall-scraping application for large-sized vehicle
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