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Abstract - Automatic transmission fluid (ATF) is used for automatic transmissions in the vehicle as the
characterized fluid. Recently, the vehicle manufacture usually guarantee for fluid change over 80000~100000
km mileage or no exchange, but most drivers usually change ATF below every 50000 km driving in Republic
of Korea. It can cause to raise environmental contamination by used ATF and increase the cost of driving by
frequently ATF change.

In this study, we investigate the various physical properties such as flash point, fire point, pour point, kinematic
viscosity, cold cranking simulator, total acid number, and metal component concentration for fresh and used
ATF after driving (50000 km, 100000 km). The result showed that the total acid number, pour point, Fe, Al
and Cu component had increased than fresh ATF, but 2 kind of used oil (50000 km and 100000km) had similar
physical values and metal component concentration

Key words : automatic transmission fluid, exchange cycle, ICP(inductively coupled plasma), fresh oil, used oil,
metal component
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Table 1. Specification of ATF in Korea[11]

Item Specification
Flash point (C) Over 170
Fire point (C) Over 185
Kinematic viscosity (100 C, mm?s) Over 5.5
Dynamic viscosity at 30 C (g-m/s) Below 5000
Viscosity index Over 120
Pour point (C) Below -40.0
Copper corrosion Below 2
Rust prevent (60 ‘C, 24 h, distillated water) No rust
Sequence I Foaming tendency Below 100
(24 0 Foam stability Below 0
Foaming Sequence II Foaming tendency Below 100
characteristics 93.5 ©) Foam stability Below 0
Sequence  III Foaming tendency Below 100
( 935 C—>2470 Foam stability Below 0
Oxidation  stability Ratio of viscosity Below 1.2
. Increase of TAN (mg KOH/g) Below 2.0
(150 'C /96 h) Lacquer No attachment
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Table 2. Instrumental parameters and measurement

conditions
Parameter Condition
R.F.Power 1.3 kW
Plasma argon : 15 L/min
Gas flow rates Auxiliary argon : 1.0 L/min
Nebulizer argon : 0.5 L/min
Solution uptake rate | 0.8 mL/min
Number of replicates | 2
Sample uptake time | 15 sec
Post-wash time 50 sec
3. A% % aE
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. Production | Mileage Low-temperature | Kinematic  Viscosity(mm2/s) Viscosity
Vehicle . . P P
Year (km) viscosity(g-m/sec) 40 C 100 C Index

New oil - 0 2260 39.07 7.196 149

100000 2149 26.37 5.309 139

NF SONATA 2009 50000 2060 29.61 5.744 139

100000 2301 24.40 4.987 134

YE SONATA 2010 50000 2050 26.87 5.442 143

100000 2283 26.62 5.290 135

GRANDEUR 2009 50000 2080 30.14 5.826 140

100000 1922 26.84 5.382 140

Lotze 2009 50000 1790 29.03 5.887 153

100000 1627 27.37 5.386 135

Equus 2010 50000 1837 26.35 5.448 149

100000 1907 31.42 6.212 151

Starex 2010 50000 1830 30.77 6.178 155

Journal of Energy Engineering, Vol. 23, No. 2 (2014)



32

Table 4. Analysis of ATF Characteristics

Vehicl Production Mileage Flash point Fire point TAN Pour point
chicle . . 5
year (km) (0) ) (mgKOH/g) (0)
New oil - 0 210 237 1.0019 -52.5
100000 204 228 1.7574 -52.5
NF SONATA 2009 50000 200 226 2.0843 -47.5
100000 200 219 2.0776 -50.0
YF SONATA 2010 50000 194 223 4.6982 -47.5
100000 202 217 3.8142 -55.0
GRANDEUR 2009 50000 192 217 5.8482 -50.0
100000 198 224 1.1251 -55.0
Lotze 2009 50000 208 226 2.4356 525
100000 192 216 2.8423 -50.0
Equus 2010 50000 198 213 1.7479 525
100000 206 226 2.6115 -47.5
t 2010
Starex 50000 194 214 2.0678 475
Table 5. Analysis of ATF Characteristics
. Mileage P Ca Fe Cu Al
Vehicle
(km) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
New oil 181 153 2 0 0
100000 142 84 192 79 55
NF SONATA A v A v
50000 138 78 98 54 67
100000 143 134 25 27 13
YF SONATA A v v v
50000 134 114 84 38 36
100000 128 123 124 34 27
GRANDEUR A A v A
50000 137 96 98 43 21
100000 117 134 79 72 38
Lotze A v v A
50000 134 120 94 81 24
100000 138 116 134 54 34
Equus A 4 A A A
50000 149 127 79 41 29
100000 119 98 74 64 27
Starex v v A v
50000 137 124 97 39 34
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