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The Study on Field Test of the New Formulated and Commercial
Diesel Engine Oils

19, AT, B
Youngwun Kim, Keunwo Chung, Suckchoon Kang

ABSTRACT

A diesel engine oil formulated in KRICT and a commercial diesel engine oil (API CG-4)
were tested by car and their Kinematic Viscosity, TAN, TBN, metal content, additive depletion,
anti-wear property and IR analysis were analyzed. From the research, both of the tested oils
had almost the same properties for the change of TAN and TBN, but the change of Kinematic
Viscosity of formulated oil was slightly higher than that of commercial oil. The iron content in
the commercial oil increased rapidly from 7000 km while that of the formulated oil was still
low. These results were confirmed by the anti-wear test with a 4-ball wear test machine for
the each samples. Also, for the commercial oil, the depletion factor of the Zn-DTP which was
added as an anti-wear property did not change any more after 7000 km. But, that of the
formulated oil changed continuously to 8000 km, which means that the ability to prevent wear
of the sliding pairs exists for the formulated oil.

From the analysis results of oil properties obtained by field test, it was found that the
commercial oil could be used only within 7000 km, but the formulated oil could be used more
than 8000 km without severe wear of the sliding parts in the diesel engine.

F2.7] & &0} : Diesel engine oil, Field test (2 =2}A] &), Metal contents (& &-8-2F), Additive
depletion (3 7}A] 1), Antiwear property (Wr}Z A 3)

Nomenclature WSD : wear scar diameter, mm

_ ZDTP : zn-dialkyldithiophosphate
KV : kinematic viscosity, ¢St

VI : viscosity index
TBN : total base number, mgKOH/g

TAN : total acid number, mgKOH/g Subscripts
= 39, wRsotd Pa S g C - commercial
w3, FAdEn 7 A TR D : developed
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Table 1 Comparison of basic properties
of used engine oil

Analytical COil Do Analytical
Items Methods
KV
40 °C 98.42 96.05 ASTM D445,
100 °C 14.14 14.76 2270
VI 147 160
TBN 105 11.2 ASTM D2896
TAN 29 3.0 ASTM D664
Pourpoint (°C) -38 -41 ASTM D97
Cu Corrosion la la ASTM D1743
Rust Properties Pass Pass ASTM D1748
4-Ball WSD! 0.4270 0.3986 ASTM D2266
Hot Tube test® MM 1540
A KV -16.9 -26.4
A TAN 420 156
Tube Grade 8 6
Oxidation Stability3
A KV 16 6.5 KSM 2021
AN TAN 13 3

1. Experiment condition : Wear Scar Diameter
(mm) under 40kgf at 75 °C.

2. Experiment condition : Percent change (%)
after 24h at 280 °C.

3. Experiment condition :
after 72 h at 160 °C.

. Percent change (%)
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Fig. 3 Al, Cr and Cu concentration of used oils
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Fig. 4 Pb and Si concentration of used oils
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Table 2 IR analyses of used oils

ZDTP Relative Oxidation Sulfate
Depletion Factor Soot®  Level® Level®
Milages C° D° C D C D C D
(km)
1000 -11 0 008000 005003 001<001
2000 -15 - -1 013 0.10 0.07 0.03 0.01<0.01
3000 =22 -19 018 0.14 0.08 0.03 0.02 0.02
4000 -32  -33 022 0.18 0.09 0.03 0.04 0.03
5000 -41 -40 028 0.23 0.10 0.04 0.05 0.05
6000 -58 -59 034 029 006 0.04 0.08 0.06
7000 =71 -70 036 0.32 0.07 0.05 0.08 0.07
8000 =72 -82 037 038 0.07 0.05 0.09 0.09
a. Unit © A/0.1mm.
b. Commercial Oil.
¢. Developed Oil.
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