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An Experimental Study on the Effect of Contaminated

Lubricants on Wear Characteristics

H. W. Kim*, J. H. Hong**

Abstract

To study deleterious effects of contaminants contained in lubricating systems, the effects
of fine alumina particle concentration and size on the critical fai_lure load, friction and
wear characteristic were examined on boundary lubrication condition using the four ball
machine.

The following conclusions are deduced : The abrasive is found to cause a transition from
mild wear to severe wear at less severe conditions thdan with clean oil.

In mild wear region the friction and wear increase with particle size and concentration,
but in severe wear region do not exhibit any definite trend. In relation to film thinckness
there is a threshold of particle size beyond which the failure load no longer decreases
with particle size.

Key words

- Abrasive wear (duln}d) + Severe wear (7h&rHd)

- Boundary lubrication{ZA&8) . Scuffing (&%)
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Fig. 12 Photomicrographs of worn surfaces.
C (X 100)

(a) mild wear(20kg, 500rpm), clean oil

(b) mild wear (20kg, 500rpm), contamin-
ated oil

(c)severe wear (70kg, 1000rpm), clean
oil

(d) severe wear(70kg, 1000rpm), contani-
nated eil

Fig.13 SEM photomicrography of weld surface
(70k g, 1500rpm, X 270)
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Fig. 14

SEM photomicrography of cutting wear
particle( X 350)
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Schematic of possible transport reacti-
ons steps involved in the embrittlement
by an external hydrogen environment.
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