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Abstract-Wear debris morphology is closely related to the wear mode and mechanism occured. Image rec-
ognition of wear debris is, therefore, a powerful tool in wear monitoring. But it has usually required expert's
experience and the results could be too subjective. Development of automatic tools for wear debris recogni-
tion is needed to solve this problem. In this work, an algorithm for automatic wear debris recognition was
suggested and implemented by PC base software. The presented method defined a characteristic 3-dimen-
sional feature space where typical types of wear debris were separately located by the knowledge-based sys-
tem and compared the similarity of object wear debris concerned. The 3-dimensional feature space was
obtained from multiple feature vectors by using a multi-dimensional scaling technique. The results showed
that the presented automatic wear debris recognition was satisfactory in many cases application.
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Transluent Table 2. Wear particle types
1-5 Types of wear particles
6~10 Normal Rubbing Wear Particles (RW)
. 11~25 Severe Wear Particles (SS)
Size(m) 26~50 Fatigue Chunks (FC)
51~100 Cutting Wear Particles (CUTW)
>100 Corrosive Wear Particles (CORW)
1:1 Spherical Wear Particles (SPH)
Thickness/major dimension 1:2~1:5 Dark Metallo-oxide Particles (DMO)
1:6~1:10 Red-oxide Particles (RMO)
1:11~1:40 Non-Metallic NONM)
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Fig. 1. The principal scheme of the wear debris
classifier.
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Fig. 3. The result of multidimensional scaling of wear
particles by standard table.
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Fig. 4. Wear debris classification scheme.
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IF particle {yps = rubbing wear THEN BEGIN
IF ((fecture vector{shape] = reguiar) OR
(eature wctor{shapa}=circular)) AND
(eature wctorthickness] = 1:1)
THEN BEGIN
particle_{ype = pherical, scom = Hounsic
END, .
END;

Fig. 5. An example of heuristic rule.
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Fig. 7. Recognition processing.
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Table 3. Recognition result

Recognition result

Wear Particle -
algorithm 1 2 3
Dark initial DMO RW SS
metallo-oxide modifiecd DMO  CORW SS
. initial DMO RW SS
Severe sliding .
modified FC SS CORW
. initial SPH RW SS
Spherical .
modified  SPH NONM RW
. initial DMO RW SS
Severe sliding .
modified SS FC CUTW
. initial DMO RW SS
Non-metallic .
modified SS DMO FC
. initial DMO RW SS
Fatigue chunk .
modified FC SS CUTW
. initial RMO RW SS
Red-oxide .
modified RMO DMO SS
. initial DMO RW SS
Cutting wear .
modified CUTW  DMO SS
) initial RMO RW SS
Non-metallic .
modified NONM SPH RW
. initial DMO RW SS
Fatigue chunk .
modified FC SS DMO
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