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CEKIIA 12.

TEXHIYHI HAYKHA

Khrulev A.

PhD, Senior researcher,
Forensic expert
International Motor Bureau,
Kyiv, Ukraine

FEATURES OF DETERMINING THE FAILURE CAUSES
OF CAR ENGINES DUE TO ENGINE OIL
DEGRADATION

As you know, engine oil in an internal combustion engine
performs extremely important functions and thereby ensures both
the performance and service life of the engine. The main oil
functions are cooling parts and lubricating them. Qil cooling
properties are provided by the oil transfer of heat from friction-
heated pairs (bearings) or the parts heated by gases (pistons) to the
oil pan and/or a special device for cooling the oil (oil cooler). Oil
lubricating properties are associated with its ability to separate
rubbing surfaces with a film (oil wedge) in order to prevent their
contact, wear, overheating, melting, scuffing and failure [1].

The main problem that oil can cause in operation is related
to additives that do not match the engine or their work out
(degradation). It is not uncommon for the original oil to have all
the necessary additives, but they were worn out during operation
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as a result of oil aging [2]. Moreover, changes in the oil properties
are often associated with the loss of its detergent abilities, which,
according to existing experience [3], directly leads to the formation
of deposits in the engine internal cavities (Fig. 1).

G e
Fig.1. The most severe cases of changes in the motor oil
properties [3]: oil transformation into a “rubber-like”” mass (left)
and complete blocking of the piston rings (right).

One of the main factors causing rapid oil aging in some cases
is the use of inappropriate fuel [4]. The concept of “inappropriate”
in this case means a certain chemical composition of the fuel,
which directly causes rapid aging and the formation of deposits on
the engine walls.

Exposure to inappropriate fuel leads to an increase in oil
viscosity (thickening), which prevents normal bearing lubrication
and cooling. In addition, the formation of sediment in the oil
volume [5] can partially or completely close the oil strainer mesh,
which will cause lubrication break of all bearings, regardless of

temperature and other parameters [2].
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The strongest influence of fuel on oil properties is observed
in modern internal combustion engines that operate on low-
viscosity oils. This effect is of a general nature and can cause rapid
degradation of additives, aging of the oil, the formation of
sediment in it [3] and engine failure due to impaired bearing
lubrication [6]. More local fails in the form of coking of piston
rings in the piston grooves [2] are more often associated with the
use of inappropriate engine oil or with excessively long use of
reduced operating modes.

The process of oil thickening begins as a result of the
reaction of acids formed in fuel combustion products with alkaline
oil additives. It manifests itself in the form of increasingly heavy
deposits on the engine's internal walls. In fact, these reactions start
the process of rapid oil aging [6], which does not stop even when
the car is subsequently refueled with high-quality fuel. As a rule,
to slow down this process, it is only possible to change oil ahead
of schedule.

What is common to all mechanisms of changes in oil
properties is that they are poorly recognized using standard
analysis techniques that are used to control fuel quality [7]. This is
due to the fact that the main fuel indicators, which are physical
parameters (octane number, volatility), often remain within
acceptable values. Therefore, analysis of the quality of fuel and oil,
carried out in specialized laboratories, does not always make it
possible to accurately establish cause-and-effect relationships
between damage in the engine and changes in the properties of fuel
and oil [8] and requires the use of special research methods [9],
including logical-probabilistic ones (Fig. 2).
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Fig.2. Logical diagram which can be used for determining
the failure caused by a change in the properties of the engine oil.

This makes determining the causes of internal combustion
engine failures associated with such changes one of the most
difficult tasks in expert investigations. That is why there is a reason
to believe that logical-probabilistic methods can be promising for
the practical determination of the failure causes of this type when
providing an expert study of the engine technical condition in
operation, especially if the failure is caused by a violation of
operating conditions.
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