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ABSTRACT

High viscosity index (HVI) petroleum base
stock, with excellent temperature-viscosity
characteristics, oxidation resistance, and low-
evaporation properties, offers advantages as the
base stock for high fuel economy engine oils,
particularly because of its low-friction properties in
the boundary and/or “E.H.L (Elastohydrodynamic
Lubrication)” area due to its rheological
characteristics.

This research evaluated HVI base stock’s low-
friction properties. Upgrading the oil from 5W-30
to SW-20 was also investigated.

The friction properties of the HVI base stock
were measured by a unit friction platform. The
results show a 28% reduction in friction coefficient
compared with the conventional, solvent refined oil,
which is attributable to the high-pressure viscosity
of the base oil.

The prototype SW-20 engine oil, (made with
this base stock) with a view to meeting the ILSAC
GF-2 standard now expected to be mandatory in
the future has been shown to superior to the SW-
30 engine oil in saving fuel consumption, by about
1.8%.
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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-2Z

Kinematic
Viscosity
100°Cmi /s
Viscosity Index 83 99 101 100 107 120

2.25 422 640 8.83 256 4.28
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Fig. 2 Chip-on-Disk Type Friction Tester

Year |1980 315 99 9'5 2000
MARKET ’ . ’ API SH
e API* SF AP SG LSAC GE-1
FACTORY API SE API SF API SF API SG/ECII API SH/ECII
FILL 10W-30 10W-30 5W-30 5W-30 ILSAC GF-1 5W-30
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tsiid STUDY [ OFBASEOL

*APl:American Petroleum Insttiute

Fig. 1 History of Engine Oil Research in HONDA
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Table 2 Composition and Properties of Formulated Test Oils

SR-2 0il

SR-30il SR-4 0il HVI-10il HVI-2Qil

<4— Solvent Refined———®»<4— High VI —»

SR-1 Qil
Composition
Base Stock
Additive -
Properties
Kinematic Viscosity 100°C mrl, /s 3.14
Viscosity Index 123

60°C MPa-s 6.2
80°C MPa-+s 3.8
100°C MPa-s 2.5
150°C MPa-*s 1.2

High Shear Viscosity®

DI'* Package SG
5.73 8.35 1.3 3.48 5.63
123 115 108 138 137
13.4 22.0 29.1 6.0 121
7.4 11.6 15.2 3.9 7.0
4.6 6.8 9.0 2.7 45
2.0 2.7 3.b 1.4 2.0

*Shear rate=10*1 /s  "'Dl:Detergent Inhibiter

High shear viscosities at 100C and 150°C were measured actually.
High shear viscosities at 60°C and 80°C were extrapolated from those at 100°C and 150°C
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Fig. 3 Friction Coefficient of HVI and
SR Base Stock
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Fig. 5 Influence of Different Base Stocks on VTF
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Fig. 6 Influence of Different Base Stocks on VTF
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Fig. 7 Engine Motoring Tester
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Fig. 8 Influence of different Base Stocks

on Engine Motoring Friction
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Fig. 9 Viscosity Figure Pressure Relationship

N=ZJMH LTIk 7Y 7 v a YRR L, 8RR T
V7 oary bV TR 1% D7) 7y a SRR
% UK T OBEERETILN 28% O BEERERIR RN R %
RL720 L Ly N—= ZJHOMMED#E G5 T x FiH
THDRIWEETH 5o 72Ty @ET TOREEEDHE
g% L&z, HICHE %175 72,

EERE AR 1L, N = 2O IR L T b 2 &
T TIHMSENTEY, 3T 7 4 VIS HE VI EEIE
FEEE AU P SRS L 22 VIN— 27D
I8T T 4 VIRGEHE L GERDEFIE A — AT
LCHEIERESERWEZEZ 5, 2T, ENEON—
A MO SIREEE R % . N — 2l O % S & 7
Roelands 3 ¥ % IV TRME 24TV #5H:% Fig. 9 15R
SAUZE D VI AN— AL — A0 g L
T 05GPa TG U T OMETH L Z L ¥bhroiz, T
YU UVHNERTN =2 D X ) HEESIPMENT S &
N=2JMZ &> T7) 7 a Y UREPRL DL Z L1k 5,

BFR 7Y 7Y 3 VHETIE FBITR L2 &) (kR
N=—ALY T F AL TE VIN—AL Y U F A
WABENT=70) 73 a AN 7R L72e —fivi, B
RODT) & T T OERERG TSI SR L b
S TR AEEREE T 12 2 197, 2ozl 2 g
DINAAE L WEE L2 AHIMEE T2 %, Fig.
10 (27 A3 v 7 MEBRAEL ST 5NV Y Bl E 02 b %
Yo SAUS L VAR L) & I3BFEEDEIAER LT
W ZENDRD,

0.6

0.5

0.4

0.3

0.2

Hertzian Contact Pressure(GPa)

0.1

0 1 | L 1 L 1 L

-80 -40 0 40 80
Camshaft Angle deg.

Fig. 10 Hertzian Contact Pressure at the contact
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Fig. 11 Effect of Friction Modifier
on Engine Motoring Friction

Table 3 Properties of Engine Oils

5W-20 5W-30
40°C nd /5 46.9 51.0
100C wd /s 8.94 10.0
Viscosity Index 178 188
HTHS" Viscosity 1650°C MPa*s 2.72 2,92
CCS8"" Viscosity —25C MPa-s 2530 2760
Friction Modifier Organometallic

SAE Viscosity Grades
Kinematic Viscosity

"High Temperature High Shear
150°C, Shear rate=10"1 /s
**Cold Cranking Simulator
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Fig. 12 Engine Friction Reduction
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