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Condition Monitoring of Link Driving System with Clearance
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ABSTRACT

There is a clearance between the parts of a machine due to design tolerance, manufacturing error, wear,
looseness, or misalignment. If the clearance is large, the vibration and noise of the machine is generally large.
Therefore, the analysis on the vibration and noise of a machine can tell the clearance of the machine, which
reveals the condition of the machine, ie., the existence of faults and the safety of the machine. The
investigation of this kind of research should be on the basis of experimental results. A link mechanism with a
clearance at a joint between the coupler and locker is made for the investigation of the condition monitoring of
a machine due to clearance. The vibration and sound are measured from the link driving system during the
operation. The signals are clarified using line enhancement technique. The noise removed signals are used to
develop the dynamic model of the system for a model based fault diagnosis. Also this study showed that the
clarified signals can be used for the calculation of the joint forces between the coupler and rocker and for the
correlation between the vibration and sound levels and the clearance sizes.
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Table 1 Design parameters of link mechanism

Crank Coupler Rocker
Length(mm) 70 200 200
Mass(kg) 2.12 0.6 06
Mass moment of
inertia(g - mm?) | 191201 7190 70

time (sec)
(a)
Acceleration at the base
(d)

Fig.3 Measured Acceleration at the
coupler(m/s?), (b)
(m/s%), (¢) Photo sensor signal (mV),

Sound pressure (dBA)
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Fig.6 Application of line enhancement
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