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Development of Automotive Lubricants based on High Viscosity Index Base Stock
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ABSTRACT

It has long been sought to improve the low-
friction properties and low-temperature viscosity
characteristics of mineral oil based automotive
manual transmission fluid, automatic transmission
fluid, and power steering fluid. However, as it has
been impossible to make such improvements on
the mineral oil base, synthetic oils such as poly-a-
olefin have been substituted to achieve the required
improvements in the lubricants. However, they
have a drawback: high cost. Thus a new series of
mineral oil based lubricants has been investigated.
These lubricants are made with high viscosity
index mineral oil base stock that offers excellent
low-temperature characteristics, which improve
low-temperature viscosity (lowering of operation
temperature by 5 to 10°C), and achieve a 5 %
reduction of friction torque in manual/automatic
transmissions and power steering pump, and 2.5
times improvement in oxidation resistance.
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Table 1 Viscometric Properties of Base Stocks
Solvent Refined High VI
SR-1 SR-2 SR-3 SR-4 HVI-1 HVI-2
Kinematic
Viscosity =~ 225 422 640 883 256 4.28
100°C mm*/s

Viscosity Index 83 g9 101 100 107 120
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Table 2 Viscometric Properties of Test MTFs

HVibase MTF  Current MTF  SAES80W-90 SAE75W-90
Kinematic Viscosity mm2 /s 40C 52.76 69.32 77.88 76.07
100C 10.86 12.14 13.78 14.45
Viscosity Index 208 174 183 199
Low Temp.Viscosity (BF*) MPa-s —20TC 1950 3350 4680 3101

*Brook Field
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Table 3 Viscometric Properties of Test ATFs

HVI Current
ATF ATF
Kinematic Viscosity 40C 20.89  32.66
mm2 /s 100°C 7.361 7.383
Viscosity Index 228 203
Low Temp.  MPa-s —40TC 6820 9800
Viscosity(BF)
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Table 4 Viscometric Properties of Test PSFs
HVI PSF Current PSF PSF-A** PSF-B**
Kinematic Viscosity 100C mm°/s 12.99 12.3 7.817 7.576
70C mm-/s 22.97 225 14.17 15.26
Viscosity Index 280 248 165 157
Low Temp. Viscosity(BF*) —40C MPa-s 8460 22000 35900 41700

*Brook Field **Commercial PSF
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