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1. Introduction

The paper proposes a method for the lubricants wea degrees diagnoss, based on
determinaion of the rheologicd properties, spedally about the reducing of the viscosty values
duiing the time. The expeaimenta stand used for measuring the rheologicd paameters of the
lubricants is a coneand plate viscometer, which off ers absolute viscosty determination with predse
shea rate and hea sressinformation.

In order to estimate the wea degree of the used oil s, a theoreticd relation is proposd [1],
which establish the variation of the viscosgty versus the equivalent distance covered by the motor
vehicle:

n=ne" (1)
The two parameter charaderistics are the initial viscosty 1, for the fresh oil and the wea
intengty codficient K. These values are determined usng the regresson andysis method.

2. Experimental procelure

Experimental investigationswere undetaken with the aim to ched the assumed theoreticd
method. They were caried out at the ambient temperature of 20 °C, for threetypes of oils, which
lubricate motor vehicles with different wea degrees:

— ELFEXCELLIUM LDX 5W-40 from a Diesel motor vehicle with 130000km way;

— ELF PERFORMANCE EXPERTY 10W-40 from an essnce motor vehicle with 38000

km way;

— ELFCOMPETITION ST 10W-40 from an eseence motor vehicle with 80000 kmway.

For ead type of oil, the mean life time recommendel by the producers is 10000km, [2].
During this period, afew samples of lubricants have been colleded, corresponding at different wea
degrees: for fresh oil (at 0 km) and for used oil (approx. a 3000 km 7000km and 10000 krn

3. Results

Two typicd rheograms, obtained with the Brookfield cone and plate viscometer, for two
tested oils, are presented in Figure 1, a and b. In these figures, four curves are presented,
corresponding for different wea degrees of the tested oils. It can observe tha the viscosty
deaeases with equivalent distanceof the motor vehicle, and dealy depends of the oil type

The experimental daa have been numericd analyzed usng the regresson andysis method,
in order to obtain the mean values of the viscosty, for fresh and used oils (seeTable 1). The same
table presents the values of the correlation codficient, which is an indicaor of the correlation level
between the theoreticd Newtonian modd and the experimental daa.

In order to obtain the main values of the initia viscosty 7, for the fresh oil and the wea
intengty codficient K (seeEq. 2), thedaafrom Table 1 are numericdly treaed and the results are
presented in Table 2.
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Figure 1. Experimental rheogram for tested oils
. Equivalent Viscodty, Correlation
Typedf Wear degree distance, km Pas codficient
Fresh oil 0 0.186 0.963
2920 0.167 0.982
ELF EXCELLIUM LDX 5W-40 Used oil 7090 0.086 0.991
9930 0.099 0.994
Fresh oil 0 0.253 0.957
3160 0.189 0.978
ELF PERFORMANCE EXPERTY 10W-40 Used oil 6900 0122 0.989
10240 0.092 0.995
Fresh oil 0 0.229 0.968
2850 0.164 0.975
ELF COMPETITION ST 10W-40 Used oil 2100 0118 0988
9870 0.068 0.990
Table 1. Regresson paameters for tested oils
Tvoe of ol Initial viscosty, Wear intensity Correlation
yp Pas codficient, km? coefficient
ELF EXCELLIUM LDX 5W-40 0.188 7.79310° 0.811
ELF PERFORMANCE EXPERTY 10W-40 0.254 10.092110° 0.996
ELF COMPETITION ST 10W-40 0.234 11.58210° 0.964

Table 2. Main valuesof the initial vismsity and wea intensity coeffi cient

4. Conclusions

Analyzing the experimental reaults obtained with this rheologica method, it can be obseved
an important tendency of visasity deaeasng during the working time. Using the determination of
the two charaderistic parameters, the initial visaosity 770 for the fresh oil and the wea intensity
coeffi cient K, anew criteriafor the wea degreeof the oil sis obtained.
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