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Mass Measurement Using a Dynamic Vibration Absorber

Takeshi MIZUNO*® and Takeshi NEGISHI

*3 Saitama University, Dept. of Mechanical Engineering, Shimo-Okubo 255, Urawa, Saitama, 338-8570 Japan

New mass measurement systems using a dynamic vibration absorber are proposed, in which a
mass to be measured is attached to the absorber mass. Such mass-measurement systems are named
as vibration type, and their measurement principles and characteristics are studied with their basic
models. It is also pointed out that mass measurement systems using a dynamic vibration absorber
can be classified in several ways, for example, according to the motion of a mass to be measured, the
type of the absorber, the method of exciting vibration, efc. An apparatus with an active dynamic
absorber and an inertial-mass type vibrator was developed for experimental study on vibration-type
mass measurement. Experimental results demonstrate the effectiveness of the proposed mass

measurement method.
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Fig.3 Vibration-type mass measurement system
using an undamped dynamic vibration absorber
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Fig.4 Vibration-type mass measurement systems
using an undamped dynamic vibration absorber
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Fig.5 Vibration-type mass measurement system
using an active dynamic vibration absorber
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Fig.6 Vibration-type mass measurement system
with an active dynamic vibration absorber and an
inertial-mass vibrator

Movement of a mass to be measured
- Centrifugal type
- Vibration type
U
Excitation mechanism
- Direct
- Unbalanced rotor
- Inertial mass
Y
Location of a mass to be measured
- Absorber mass
- Inertial mass

Dynamic vibration absorber
- Active
- Undamped
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Detected quantity (in case of vibration type)
- Antiresonant frequency
- Vibration amplitude of the absorber mass

Fig.7 Classification of mass measurement systems using a
dynamic vibration absorber
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Table 1 Parameters of the experimental apparatus

Parameter Value
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kp 9.13x10*N/m

p 8.29x1072 Ns/m

Mg 28370 ¢

™y 28.489 g
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Fig.9 Results of control with the servocompensator
using exogenous signals synchrozined with excitation
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Fig.10 Measurement results
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