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Low Friction Gasoline Engine Oil
— Effects of Lower Viscosity and Friction Modifiers—

Mamoru Tohyama, Toshihide Ohmori, Osamu Tsutsui, Masago Yamamoto
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Abstract

Lowering the viscosity of engine oil is effective in
reducing the fluid friction. However, it decreases the
oil film thickness, and causes the increase in the wear
of engine parts. Through the engine wear tests using an
radioisotope tracer technique, it was clarified that an
HTHS viscosity of 2.6 mPalls was the lower limit to
prevent the increasing wear. It was also found that the
influence of the lowering viscosity on the wear of
piston rings was larger than that on the wear of the
cams and connecting rod bearings.

Addition of friction modifiers is effective in
reducing the friction under boundary lubricating
conditions. MoDTC was determined as an excellent

ooooo

friction modifier, after evaluating its effects on the
friction of valve train and on the fuel consumption of
engine. The effect of MoDTC on the friction
reduction was considered to be caused by both of the
MoS, film formed and the rubbing surface smoothness
that decreased the metal contact.

From the results of these investigations, it was
concluded that the points of designing low friction
engine oil were lowering the HTHS viscosity to 2.6
mPals and the addition of MoDTC. Based on this
guideline, a low friction engine oil has been
developed, and it contributes to the improving fuel
consumption of automobiles.
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1.6 |, Four Cylinder Gasoline Engine
DOHC with Direct Acting Valve Train System

Qil Flow
Activated -
cam & [Heater
Wear
o Pump Detector g"j";;;a““g ‘
éi;tivatsd D Lead Shield
on Ring
H Oil Flow S
-
Reservoir
Qil Cooler Detector
Heater Oil Flow ~ Lead Shield
::: L <-—
Oil Flow
|
Oil Cooler
Fig. 1  Wear measurement systems for piston rings

and cam faces with RI tracer technique.
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Table 1 Viscosities and compositions of
experimental oils. 20
Without| Without|Without| Without "g i A~ 2000 rpm
FM | FM | FM | FM 3 15k -1~ 3000
(22 | 24 | 26 | 3) £ -@- 4000
HTHS viscosity, mPa s 22 | 24 | 26 | 31 2 i i 2888
High shear rate viscosity,] @90°C | 58 | 62 | 74 | 93 g 10|
mPelJs ( 10°s™) @130°C | 29 | 31 | 35 | 42 =2
SAE-viscosity grade ad 0 |5W-20|10W-30 .;E? i
Base oil 70N | 70N | 100N | 150N s o
VII ( polymethacrylate ), mass% 3.0 3.8 23 3.0 g B
Anti-wear additive / Anti-oxidant 0 A A. N : i A
(se6.-ZnDTP). mass? 105 20 22 24 26 28 30 32
Anti-oxidant ( phenol type ), mass% 0.5 HTHS Viscosity, mPars
Anti-oxidant ( amine type ), mass% 1.0
Detergent ( Ca-sulfonate ), mass% 0.5 Fig. 3  Influence of engine oil viscosity on piston ring
Dispersant ( succinimide ), mass% 8.0 wear ( oil temperature: 130°C).
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Fig. 4  Influence of engine oil viscosity on cam face

wear ( oil temperature: 90°C).
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Fig. 5 Influence of engine oil viscosity on cam face

wear ( oil temperature: 130°C).
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Fig. 6 Influence of engine oil viscosity on connecting

rod bearing wear ( oil temperature: 90°C).
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Fig. 7 Influence of engine il viscosity on connecting

rod bearing wear ( oil temperature: 130°C).
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