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1.	 Introduction

The multi-function online monitoring system 
“Condition-Eye” (Photo 1) is a system which enables 
online condition monitoring of all types of mechanical 
equipment, not limited to general rotation machines, 
but also including various types that had been difficult 
to monitor with conventional technologies, for exam-
ple, low-speed rotation machines, rotation machines 
with sliding bearings, reciprocation machines, press 
machines, etc. The following describes the features and 
functions of Condition-Eye and presents example of 
machine diagnosis.

2.	 System Outline 

This multi-function online monitoring system per-
forms high speed computations on signals from vari-
ous types of sensors (vibration, temperature, pressure, 
etc.) by a dedicated monitor, accumulates the results in a 
server, and enables graphic display and various diagnoses/
analyses on an upper-level client PC. An example of the 
system configuration is shown in Fig. 1. It may also be 
noted that use in simple monitoring when responding 
to unexpected trouble is also possible by combining the 
monitor and a personal computer as shown in Photo 1.

3.	 Main Features

The main features of this multi-function online moni-
toring system are described below.
(1)  Early detection of abnormalities by the integrated 

parameter judgment method,* and diagnosis of low-
speed rotation machines and rotation machines with 
sliding bearings is possible: Judgment of pass/fail 
by one value integrating multiple parameters such as 
frequency components and kurtosis calculated from 
vibration waveforms.

(2)  Abnormality diagnosis of valves of compressors, 
etc. by the Kullback-Leibler divergence method is 
possible: Quantification of waveform changes as 
Kullback information and pass/fail judgment using 
that value.

(3)  Diagnosis of 1-cycle operation equipment such as 
press machines, etc. by a pattern monitoring tech-
nique is possible: Recognition of the normal operat-
ing pattern of the machine (measured data), compari-
son of that normal pattern with the pattern during 
ordinary operation, and pass/fail judgment.

(4)  Lissajous figure (shaft center track) by simultaneous 
sampling and operating deflection shapes (animation 
of machine motion) are possible.

(5)  Evaluation by coherence function analysis (confir-
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mation of coherence of vibration propagation) is pos-
sible.

(6)  Auto-setting of relative judgment reference values 
based on data of normal state is possible.

(7)  Auto precision diagnosis and analysis: Automatic 
precision judgment and analysis are possible when 
an alarm is generated by abnormality cause judgment 
logic.

(8)  Statistical calculation/setting of optimum prediction 
equation, including autoregressive integrated moving 
average (ARIMA) model using accumulated data, 
and prediction of the date on which the limit will be 
reached is possible.
Examples of application of the optimum diagnostic 

technique by equipment are shown in Table 1.

4.	 Diagnosis Examples

As results of application to press machines, recipro-
cating pumps, etc. using the above-mentioned technolo-
gies, detection of the following deterioration abnormali-
ties has now become possible.

4.1	 Detection of Ball Screw Bending Damage  
in Press Machine Transfer Unit

Abnormal peak vibration was detected in the vibra-
tion waveform measured in a ball screw bearing of the 
transfer unit shown in Fig. 2. Because this occurred 
during ball screw operation, the existence of an abnor-
mality in the ball screw was diagnosed and a dismantled 
inspection was performed. As a result, it was found that 
the ball screw had suffered bending damage, causing 
heavy movement of the ball screw. When the vibration 
data were checked again after exchanging the ball screw, 
the velocity and acceleration values after exchange were 
1/8 and 1/20, respectively, of those before exchange (Fig. 
3).

4.2	 Detection of Metal Abnormality  
in Press Machine Eccentric Shaft

Figure 4 shows an example of impact vibration 
caused by backlash between a shaft and the bearing 
metal caused by wear-out of the bearing metal. The 
waveforms on the left side of Fig. 4 are acceleration 
waveforms during the abnormality. The top part shows 
vibration of the metal casing part. As impact vibration 
occurred during vertical movement of the shaft, this 
problem was caused by shaft backlash caused by wear-
out of the metal. The lower waveforms show vibration 
of the clutch bearing during rotation. It can be under-
stood that much impact vibration occurred during one 
rotation.

The waveforms at the right show the condition 
after exchange of the metal and bearing. Occurrence of 
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Table 1  Example of usage
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impact vibration is slight, and the acceleration values 
have decreased to 1/5 and 1/3, respectively. As results of 
the dismantled inspection, uneven wear and crack had 
occurred in the metal (Photo 2), and damage/wear-out 
and backlash of the outer ring and inner ring track sur-
faces had occurred in the clutch bearing.

5.	 Conclusion

The multi-function online monitoring system “Con-
dition-Eye” enables online condition monitoring of all 
types of mechanical equipment, including condition 
monitoring of low-speed rotation machines and rotation 
machines with sliding bearings, which had been difficult 
to diagnose with conventional technology, and equip-
ment with instantaneous, intermittent, or 1-cycle opera-
tion. This system can make an important contribution to 
stable equipment operation by comprehensively support-
ing equipment diagnosis technologies.
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Photo 2  Wear-out and crack of bearing


