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Abstract —The engine oil is an oil used for lubrication of various internal combustion engines. Recently, the
vehicle and engine oil manufacture usually guarantee for oil change over 15000~20000 km mileage, but the most
of driver usually change engine oil every 5000 km driving in Korea. In this case, it is possible to cause envi-
ronmental contamination by used engine oil and increase the cost of driving by frequently oil change. In this
study, we investigate the various physical properties such as flash point, pour point, kinematic viscosity, cold
cranking simulator, total acid number, and four-ball test for fresh engine oil and used engine oil after vehicle driv-
ing (5000 km, 10000 km). The test result showed that the total acid number and wear scar by four-ball test of
used engine oil had increased than fresh engine oil, but 2 kind of used oil (5000 km and 10000 km) had similar

physical properties.
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Fig. 1. The status of engine oil production in Korea|[6].
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Table 1. Specification of vehicle engine oil in Korea

Grade Grade Grade SGAr]z;(ieO SGArgGS SGArE(;eO SAraE(;Z Grade20 Grade30 Grade40 Grade50 Grade60
Item SAEOW SAE5W W W W W SAE20 (SAE30)(SAE40) (SAE50) (SAE60)

over  over  over  over  Over  over  Over  over  over over over
170 170 170 175 180 185 180 190 195 200 205

below below below below below below
6.20 6.60 7.00 7.00 9.50 13.00 - - - - -
(-35°C) (-30°C) (-25°C) (-20°C) (-15°C) (-10°C)

Flash Point(°C)

Cold Cranking
Simulator(Pa.s)

Kinematic Viscosity

N B over 3.8 over 3.8 over 4.1 over 5.6 over 5.6 over 9.3 5.6~9.3 9.3~12.512.5~16.316.3~21.921.9~26.1
(100°C,mm’/s)

Viscosity Index  over 85 over 85 over 85 over 85 over 85 over 85 over 85 over 85 over 85 over 85 over 85

below below below below below below below below below below below

Pour Point(~) 350 300 250 225 225 -175  -125  -100 7.5 55 25

Ratio .Of below1.5below1.5below1.5below]1.5below].5below1.5below1.5below1.5below1.5below1.5below1.5

Oxidation Viscosity

Stability  Increase
(165.5°C, of TAN belowl.6below1.6below1.6below1.6below].6below].6below].6below1.6below1.6below1.6belowl.6
24h) (mgKOH/g)

Lacquer light  light  light  light light  light  light light light  light light
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Table 2. Determination of cold cranking simulator and kinematic viscosity

k4

rJ

ol
%

o].

ogRl - A

; ; Kinematic Viscosity(mm?s
Vehicle Production Year Mileage ,COld cranking A ) Viscosity Index
(km) Simulator(Pa - S) 40°C 100°C
New oil - 0 8132 69.24 10.88 147
2010 10000 8481 64.01 9.764 135
5000 5939 45.75 7.976 147
SONATA
10000 7196 59.15 9.816 151
2007
5000 8345 4423 7.761 146
10000 6658 58.42 9.931 157
2010
5000 9254 63.21 9.827 139
GRANDEUR
10000 8124 64.32 9.004 115
2008
5000 5735 43.68 7.709 146
2010 10000 12040 63.87 9.764 136
5000 5982 57.33 9.793 157
AVANTE
10000 9193 64.08 10.11 144
2009
5000 8753 58.43 9.704 151
2010 10000 8510 63.91 9.885 139
5000 8510 4420 7.740 145
LOTZE
10000 8422 63.78 10.17 146
2009
5000 8433 52.20 8.811 148
ol 10000 9146 61.12 10.13 153
s 5000 9230 61.72 9.631 139
10000 9176 52.87 9.812 174
2010
5000 9193 61.79 9.629 138
ol 10000 8226 63.75 10.12 145
5000 12033 70.53 10.42 134
SM5
2010 10000 8481 63.77 10.13 145
5000 12490 70.44 10.42 134
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Table 3. Analysis of engine oil characteristics

. . Mileage Flash Point TAN .
Vehicle Production Year N Pour point (°C) Wear scar (mm
(km) () (mg KOHjg) *oUr point (C) (mm)
Flesh Oil - 0 206 1.9172 -42.5 0.249
2010 10000 226 3.9631 -42.5 0.569
5000 214 4.0098 -40.0 0.446
SONATA
10000 222 3.9585 -40.0 0.673
2007
5000 216 4.2931 -40.0 0.679
5010 10000 202 5.4975 -40.0 0415
5000 192 5.3787 -40.0 0.512
GRANDEUR
5008 10000 206 3.8848 -42.5 0.435
5000 222 3.3672 -40.0 0.395
5010 10000 206 42032 -40.0 0.598
5000 204 3.8024 -40.0 0.548
AVANTE
10000 212 4.3736 -40.0 0.571
2009
5000 216 4.2356 -40.0 0.361
2010 10000 220 2.4604 -40.0 0.397
5000 226 4.0996 -40.0 0471
LOTZE
10000 216 2.5826 -40.0 0.406
2009
5000 204 3.7281 -40.0 0.477
o1 10000 232 3.2690 -37.5 0.572
Ks 5000 206 2.1182 -40.0 0.586
5010 10000 220 3.9173 -40.0 0.421
5000 214 4.1640 -40.0 0.639
011 10000 216 3.1390 -37.5 0.441
5000 228 2.6200 -40.0 0.501
SM5
2010 10000 222 2.4749 -42.5 0.421
5000 234 4.7589 -40.0 0.518

wear scar wear scar wear scar
0.249 mm = 0.673 mm . 0.679 mm

. e

. 4 @
Fresh Engine Oil 2007 SONATA(10,000km) 2007 SONATA(5,000km)
Fig. 2. Four ball test result for fresh oil and used engine oil (10000 km, 5000 km) by sonata vehicle.
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