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A study of the Property Changes of Oil Used in Diesel Engine '
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ABSTRACT

This study 1s concerned with the property changes(chemical and mechanical) of the used oil in
diesel engine, Which were sampled from a test engine with dynamometer and various cars.

The praperties of oil are TAN, viscosity, oxidation, ZDTP depletion factor and etc. Also the rela-
tion between the change of chemical and antiwear property of used oil was strongly related to
ZDTP depletion factor as well as the change of TAN(total acid number), sulfation and pentan
unsoluble contents which were reated to the formation of protect film on sliding area.

The oil used in pick-up(small) truck engine was deteriorated within the shortest distance than
that of other cars. The antiwear property of used dil was decreased sharply as the running dis-
tance were over 5,000km. The oil used to mini bus was the least to deteriorate of properities for

the running distance.

F871580) | Antiwear(n}22jA), TAN(H7}), ZDTP(¢}d9144), Depletion(ald, #3),
Sulfation( &3t ), Film(sg})
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Table 1 Concentration of metal in new oil

concentration of metal (PFM)
metall Fe Pb Cu Cr Al Ni Si P Zn Ca Ba Mg
cont.[1.3 0.1 0.4 1.3 0.2 0.4 1.8122112463508 0.9 16.5

Table 2 Chemical and physical properties of

test oil
Viscosity, 40°C TAN TBN
(cSt) (mg KOH/ g ) | (mg KOH/ g)
108.8 2.12 1041

Table 3 Degradation level for change of oil

properties degradation
viscosity, 40°C + 25%

total acid number(TAN)|x 2.5(mg KOH/ g )

total base number(TBN)| —1(mg KOH/g)

3.0Wt%

2.0Wt%

0.2%(Vol.)

pentan unsolable
benzene unsolable

moisture

Table 5 Friction test conditions of 4-ball
rmachine

revolution ; 1200 £ brpm
ol temp. : 75 = 2

load : 40kg :
test bearing ! AISI 52100
(SKF)

test time : 60min
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