https://doi.org/10.69239/hondatechnicalreview.2010 22 2 22

A
af

ﬁ&*ﬁﬁi:t./’;;///

Ewﬁﬁﬁﬁﬁt

Lw DEERICS A 5E

Effects of Low-viscosity Engine Oil on Fuel Economy and Wear

Wl BT
Yosuke OKUYAMA
JUHOM &
Takeshi HATTA

P ok T nm-m g §@°
Daichi SHIMOKOJI Syouji KAWAUCHI
Ao HE wT

Masashi MARUYAMA

2 B

Iy VI k3 EMENR LA HKE L, SAE RE
BRI 5bh s Z e u<, KRS 72 6 TIRE R
EX VY VBRI OOTRET L 2. AREI RO Tl
LT, gy Y vilERG, 7V 2v a3 v Aok
HWETZZET, FREPHLZ. ZOME, v Vil
DEMEILIZERE IS L, BETHHZ L hbhr o7,

IV UEEEIZ OV, RRE T Y Y VIMOR KD
HETDH B EIFO Lw D BIEFEND BN £ ERA L 72
%%%&&LfcmEﬁﬁalyy/mﬁﬂﬁ%imb

. TORE, BT Y YU VI W T, SAE KB
UTUD{EV*MQI VIO VHEHWTY, SO Lw S 8
DI EEFED BT A Rl 7z

¥ 72, SAEMEHBL FTOWL Oh Ok v v v
MAEREL 72, MEX Y U Vo MIRIE E SAE KB
E DB EEREL 7.

BT SAE KRS LU T OIR S = > ¥ i, — &
DEREVER QIR TX 5720, X6 & B{ICKEBIED
HlEnEhs.

ABSTRACT

The effects of lower engine oil viscosity on fuel
economy and engine reliability were investigated,
unhampered by the SAE viscosity standard, with the
aim of enhancing fuel economy. The fuel economy
effects were predicted by using low-viscosity engine
oil and measuring the friction torque. The results
showed that lowering the engine oil viscosity provides
favorable prospects for enhancing fuel economy.

Engine reliability was investigated by confirming
the effects on sliding wear at high temperature, which
is the greatest issue for low-viscosity engine oil.
These effects were confirmed through CAE analysis
and engine endurance tests. The results provided
prospects for wear resistance of sliding parts at high
temperature, even when using engine oil with a lower
viscosity than specified in the SAE viscosity standard
in the tested mass-production engine.

In addition, a number of prototype engine oils with
a lower viscosity than specified in the SAE viscosity
standard were created, and the property values and
positioning of these prototype engine oils relative to
the SAE viscosity standard were confirmed.

Engine oil with a lower viscosity than specified in
the current SAE viscosity standard can be expected to
further enhance fuel economy, so the establishment of
further low-viscosity standards is desired.
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Table 1 SAE viscosity standard
Viscosty grade CCS viscosity MRV viscosity K(|;1g(r)n a(t;;: (v;;gz;y v::;:rc%?ty
mPa-s °C mPa-s °C Min. Max. ((fgag))
ow 6200 -35 60000 -40 3.8
5W 6600 -30 60000 -35 3.8
Winter | T0W 7000 25| 60000 -30 4.1
grade 15W 7000 -20 60000 -25 5.6
20 W 9500 -15 60000 -20 5.6
25W 10000 -10 60000 -15 9.3
20 5.6 9.3 2.6
30 9.3 12.5 2.9
40 (OW,5W, 10 W) 12,5 16.3 2.9
40 (15 W, 20 W, 25 W) 12.5 16.3 3.7
50 16.3 21.9 3.7
60 21.9 26.1 3.7
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Table 2 Engine specifications (friction torque tests)

Engine L13

Number of cylinders and Inline 4

configuration

Valve train SOHC 4-valve, Roller follower
Displacement (cm3) 1,339

Bore x Stroke (mm) 73.0 x 80.0

Compression ratio 10.5
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Table 4 Engine bench test conditions

Engine L13

Engine speed High

Throttle Wide open
Engine oil temperature About 130 °C
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Table 5 Prototype engine oil formulation

Base oil Viscosity index improver Other additives

Gr. 1l PMA-1 Commercial additive pack
Gr. IV PMA-2 (GF-4)

Gr. V
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