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Morphological Analysis of Wear Particles in the
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Abstract—Morphological analysis of wear particles in the lubricating oil is a very effective and ver-
satile means of lubricant analysis for machine condition monitoring and fault diagnosis. The pros-
pects for determining quantitative information about wear particle morphology have been con-
siderably enhanced by recent developments reported in the application of image processing and
analysis techniques. This study was undertaken to investigate the influence of oiliness agent and ex-
treme pressure agent on the shape of wear particles. The wear test was performed under different ex-
perimental conditions with stearic acid, dibenzyl disulfide(DBDS) and tricresol phosphate(TCP) in
paraffinic base oil. Wear particles characteristics were described using four shape parameters, namely
50% volumetric diameter, aspect, roundness and reflectivity. The results showed that the four shape
parameters of wear particles depend on a kind of the additives. This analysis of wear debris with
computer image processing techniques is sufficient to distinguish some types of wear debris. The
wear volume of three kinds of the specimens are affected by the additives with boundary films.

Key words—shape parameter, wear particles, morphological analysis, oiliness agent, extreme pres-
sure agent., wear volume.
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Fig. 1. Shape parameters of wear particle.
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50% vol. dia. 3.685 3.553 3.443 3.407 3.886 3.994 3.895 4.301
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(a) Sliding distance: 0—78m
Fig. 2. Diagram of shape parameters for additives; specimen: SM45C, load: 5 kg.

(b) Sliding distonce: 156-234m
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Fig. 3. Effect of applied load on the shape parameters; sliding distance: 156~234 m.
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Table 3. Presumed wear loss for specimens and ap-
plied load; additive: DBDS

Specimens

Load (kg) SM45C STS304 STB2
1 0.05643 0.11183 0.04374
3 0.09865 0.17034 0.07265
5 0.11713 0.50312 0.10213
7 0.27423 0.43387 0.07423
9 0.23787 0.30125 0.05621
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Load (kg)

Fig. 10. Presumed wear loss for specimens and load;
additive: DBDS.
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