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Experimental Study on the Development of Fuel-Efficient Gasoline Engine Oil
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ABSTRACT

In order to develop a fuel-efficient gasoline engine oil, an experimental study was conducted using

an engine dynamometer, a passenger car and the SRV machine. Oil samples with different viscosity
were prepared by adding several friction modifiers to select the best one and also to investigate the
effect of the viscosity grade. From the study, we have developed engine oils which result in good
fuel economy. The viscosity grade of 7.5W/30 was best among the oils investigated with respect to

fuel economy and a fatty amine type friction modifier had the good fuel-economy property.

P

—
s

A

ok X o 34

NI°.LL-\°J~'°M

-m o o

F9

71289} ! Gasoline Engine Oil(7}& 822 %), Fuel Economy(@¥)& 7)), Friction Modifier(v}

FAZANAD, Viscosity Grade(d =5 5), Friction Loss(}2&4

=2
i

r&r it

v gty feMe AFAAE
Rol 7}F axAEQl \:g-tg?lgﬂ, ol
H3tg Fatol FhsaAT 2= B <
Ao A A om EAFAA ol
278 AL AT FHdo] ofyrh

o
-

=
9 =

gebd ABHE AAAE HMERE 59 33

A Bk ole AdEAR B 2EAE 59

0,

AAR FZeAok SAT? QYA A
F5g 3 IAARLZE FEATE o183
= §E R AgoltEA H2ELAES

—_

297 A a8z -8 =gl FEFo
AggEm o
=g, Ahe AA ¢ A WA
QuEzt Fhed Ao A 4EA
ntEEAe] Aol FEHI o
ool A mFFadE, (1D A
A9 Fxol g “’r"”‘—@ AT
A7 ARES Y, (2) F4HF0] dojve
ﬁﬂlv% FgelAg] wtEERE FAS 76
ZaA7Ie Aukdste] $7HA Hyol At
“l% EPARZA) Atel22 Z3T <849
oA vl e 742 A UAZF AHFoA

32
L

o

r

O
o o x
o,

o o 2 o H
Y 18 o X

1
A

*

* %

LR

LR E RS

A3, (AFFT dEgITa
F)HF d¥gd+a
AYFAAEAE 71AF
AAEA 7iEd T4



7Hed duede] MAe £ AnEZ

B EE np@dEHo] 75% 0 Bsled of &4
Vg g Folv Zo] Adulste}t A A7
o] AR HEHAA dojrli= vhEE4d
& 8 F 3t st k¥ AlxEHT
Acks?

olaEdo] Fol| dojute AWTY S npEz

Ba oy ZAR7t FASE 994, 9
EQa golyRt FAEE £ ERLE 9

3 ¥BAge] EFEE ¢ BAEE
s wetd, HExge ade
ddo e volg RN agn
o & -‘4-%:“73]-@% Fdo] e ¥
"ol a2 FellMx ubE@ A
ZA e Al A A Y 129 AR 2ol
FuEdol Ao o2& ZHAAMY HA
viglo] FF7} lehremw

AANEE 53 dAnidse H7 folx Al
ANE 477, AEerEAR7], 4554
ot FA G 7], BH A vpRAE Y] 5& Ao
P

SHEAZA S FHE ZAE o E HA QoS

o
=

o
A

L)

tlo

b e

o

do o2 B > A
0 =2
S N

o
i)
b b
X o
3 i
_.>.4_.,

9
2
oft
2
X

u
o o
XN
2

& a7 47

fus)

£ E2dAE 7149 A7 Heted A
B3 2 sl AATAY Aohel 9@ wAE 2
Aotz HAe Aede AL Astedl, A
AEAA, ANFEA, £ 2
AR7E gl $98 4gaTe Zne
wastnzg gok

(B A7ANE 2 S84 ol HgAx

AE GFEEY 29V PEY G @
Yatol HASAT Table 101 1 £4¢ 2

ulel 7o), W B o] 10W30, SW30, 7.5W30, 10W
4002 M2 & 4Z 79 AERFE AxSYe
o, ool A3 V1R R HikAle e Aoy
APl SGE9 4%% 7HHd. e A#HE
SAFEY EmA Fholn, FEAFEHA
T AYAZT 2 HAFZTHAY L A3l =

FAEZHE A%t 714 D BEX A 9

Table 1 Lubricants of different viscosity grades

Ol A Cil B 0il C Ol D
Viscosity Grade 10W30 5W30 7.5W30 10W40
Kinematic Viscosity 10.2 103 107 145
(100°C, ASTM D445), ¢St
Viscosity Index 146 167 144 153
(ASTM D2270)
Low Temperature 3300 3300 2800 3400
Viscosity, mPa * s (—20°C) (—25°C) (=20°C) (—20°0)
(ASTM D2606)

Table 2 Lubricants with friction modifiers

Lubricant Formula
A Gasoline Engine Oil - API SG, 10W30
Al A+02wt% of a Fatty amine
A2 A+02wt% of a Phosphoric acid ester
A3 A+02wt% of a dispersed Molybdenum disulfide
A4 A+02wt% of a Molybdenum dialkyldithiocarbamate
C Gasoline Engine Oil © API SG, 7.5W30
Cl A+02wt% of a Fatty amine
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Table 3 Engine dynamometer test(Stop-and-go mode)

Engine : 4 ¢yl, 16L, DOHC type

Fuel  Unleaded gasoline

Test duration : 60h

Fuel consumption : Determined from the change in fuel weight after test
Test mode : Cyclic mode of 4.5min in period arranging from 800 to 3000 rpm
Oil temperature : 95-100°C

Coolant temperature : 85—95°C

Intake air temperature - 25—35°C

Table 4 Engine dynamometer test(Constant-speed mode)

Engine 4 cyl, 16L, DOHC type

Fuel © Unleaded gasoline

Test duration - 1h

Fuel consumption : Determined from the change in fuel weight after test
Test mode : Constant engine speed and torque of 1500rpm and 38 N-m
Qil temperature : 95°C

Coolantnt temperature : 95°C

Intake air temperature : 25°C

Table 5 Field test (High-speed Operation) with a passenger car

Engine © 4 cyl, 2.0L, MPI type
Automatic Transmission
Fuel  Unleaded gasoline
Test milage : four times of 220km test
Fuel consumption - Determined from the change in fuel weight after test
Test mode : City mode of average 36km/h(20km) + highway mode of average 86km/h(200km)
etc. - —the same driver and the same atmospheric conditions
—the air conditioner is always running
-~ Averaged after four tests

Table 6 Friction test(SRV machine)

Test mode ° Ball-on-disk contack
Load :© 50, 100, 200N

Stroke © lmm

Frequency : 50Hz

Total friction run : 720m
Temperature < 100°C

Test duration : 2h
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