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A case study on the failure diagnosis of plant machinery system

by implementing on-line wear monitoring

Eui-Sung Yoon, Raehyuk Chang, Hosung Kong, Hung-Gu Han,
Oh Kwan Kwon, Jae-Soo Song*, Jae Deok Kim* and Hyoung Sub Em*
Tribology Research Center, KIST
Maintenance Technology Dept., Kwangyang Steel Works, POSCO*

Abstract - This paper presented a case study on the application of on-line wear
monitoring technique to a high duty air-turbo-compressor system. Main objects monitored
were a gear unit and metal bearings, both shown frequent troubles due to the severe
operation conditions at heavy dynamic load. The air-turbo-compressor system needs secure
condition monitoring because it is one of the main utilities in steel making industry.
Temperature and vibration characteristics have been mainly on-line monitored in this
system for a predictive maintenance; however, it has been shown that they are not fairly
good enough to give an early warning prior to the machine failure. In this work, an on-line
Opto Magnetic Detector(OMD) was implemented for an on-line wear monitoring, which
quantitatively measured the contamination level of both ferrous and non-ferrous wear
particles by detecting the change in optical density of used oil. Results showed that the
application of on-line OMD system was satisfactory in diagnosis of the machine system.

Key words - condition monitoring, on-line wear monitoring, proactive maintenance.
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Fig. 1. Air-turbo-compressor system.



Table 1. Specification of the Air-turbo-
compressor system

Air-turbo-compressor system

- Main Component
- Motor(8,500 kW), Oil Reservoir
- Compressor, Gear Unit

» Main Machine Elements
- Main Journal Bearing (Motor)
- Tilting Pad Bearing (Compressor)
- Gears, and Thrust Bearing

+ Lubrication System
- Oil Viscosity: 46 ¢St @ 40°C (ISO VG46)
- Operating Temperature: about 60°C
- Oil Tank Capacity: about 5,500 L
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Fig. 3. Vibration variation of Y160A.
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Fig. 4. Vibration variation of Y16l.
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Fig. 5. Temperature variation of TE141.
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Fig. 6. Temperature variation of TE147.
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