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Abstract — Wherever there are rotating equipment and

contact between surface, there is wear and the genera-

tion of wear particles. The particles contained in the lubricating oil carry detailed and important information
about the condition monitoring of the machine. This information may be deduced from particle shape, com-
position, size distribution, and concentration. Therefore, This paper was undertaken to Ferrography system of
wear debris generated from lubricated moving machine surface. The lubricating wear test was performed
under different experimental conditions using the Falex wear test of Pin and V-Block type by Ti(C, N)

coated. It was shown from the test results that wear

particle concentration (WPC) and wear severity Index

(I,), size distribution in normal and abnormal wear have come out all the higher value by increases sliding
friction time. Wear shape is observed on the Ferrogram it was discovered a thin leaf wear debris as well as
ball and plate type wear particles. This kind of large wear shape have an important effect not only metals

damage, but also seizure phenomenon.

Key words — wear debris, wear particle concentration (WPC), wear severity index (I;), normal wear mode,

abnormal wear mode.
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Table 1. Micro-structural and mechanical properties
of Ti(C, N)

Properties Ti(C, N)
Melting point, [°C] 3300
Density, [g/mm’] 5.78
Hardness Hv, [kgf/mm’] 4000
Friction coefficient with stee 1 (dry condition) 0.55
Reaction material CH,, N,
Thermal expansion coefficient (10°°C) 9.82
Table 2. Diesel engine oil of standard
Lubricant SAE #30
Item
Flash point (°C) 200
Kinematic viscosity (100°C), ¢St 9.3~12.5
Viscosity index 90
Pour point (°C) 225
Total base number (mgKHO/g) 4
Sulfated ash content (%) 1.6

Table 3. Thermal control reference of engine oil

Item Basic Number
Rate of viscosity increment +50~-30
Solvent insolubility <5
Wear metal (Fe, %) <0.2
Moisture (%) <0.2
Total base number (mgKOH/g) 1<
Flash point (°C) 170<
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Fig. 2. Schematic diagram of Ferrograph analysis
system.
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Fig. 4. Deposition pattern on a Ferrogram.
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Fig. 5. Relation of wear particle concentration and
wear severity index in normal wear.
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Fig. 6. Relation of wear particle number for sliding
time (for a 10 (m over in nonferrous metals),

Fig. 7. Photo. of wear debris in Ferrogram.
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Fig. 8. Photo. of wear debris in surface friction(normal
wear mode range).
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Fig. 9. Relation of wear particle concentration and
wear severity index in abnormal state wear.
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Fig. 11. Photo. of wear debris in surface friction
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Fig. 14. Photo. of a plate type wear debris.
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