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Low friction technology using textured body cylinders
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Abstract

In recent years, in order to further improve the competitiveness of small engines, there has been increasing demand
for improved fuel efficiency.

To help solve this problem, development is being actively carried out with the aim of reducing friction loss between
the cylinder bore, piston, and piston ring, which contributes to greater fuel efficiency. In this report, we focus on the
effect of friction loss on the texture of aluminum cylinder bores and evaluate the effects of mirroring the cylinder
bores and adding dimples using the floating liner method.

As a result of this evaluation, the friction mean effective pressure (FMEP) achieved was 14.1% due to the mirror
surface, compared to the conventional specification with a crosshatch on the cylinder bore surface (referred to as
“plateau specification” in this report) . In addition, the combination of mirroring and dimples reduced FMEP by up to
19.5% compared to plateau specifications. When the oil film thickness is measured by the laser-induced fluorescence
method for the specifications with dimples, a remarkable increase in the oil film thickness was observed from the top
dead center to the center stroke compared to the plateau specifications, suggesting that the amount of oil supplied to

the cylinder bore surface increased due to the addition of dimples.
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+Gasoline
+Four stroke cycle
+Air cooled single cylinder

Engine type

Bore X Stroke (mm) 50.0x57.9
Displacement (L) 0.113
Connecting rod length (mm) 93.5
Reciprocating parts mass (kg) 0.136
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Parts ‘ Material ‘ Surface treatment
Piston Alminum (For forging) Iron plating
Piston ring |Top | Steel DLC

Second | Cast iron None

0il Steel DLC
Body cylinder Aluminum (For die casting) | None (Except texturing)

&3 ERMIVTDIRA
Tangential Force (N) Unit pressure (kPa)
Top 3 171
Second 3 120
0il 10 571
&4 FHEBREM
0Oil viscosity 10W-40
. 70°C
Oil temperature (at entrance of crankcase)
120~130°C

Body cylinder temperature (at middle position of thrust side)

(D4400rpm, IMEP:354kPa
24800rpm, IMEP:412kPa
(35200rpm, IMEP:494kPa

Engine rotation speed and IMEP
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Cylinder type Overview Aim
Plateau Having conventional cross-hatches For comparison

Sliding loss reduction by reducing
the frequency of direct contact between
piston or piston ring and cylinder

Having no cross-hatches

Mirror . g
and no irregular surface characteristics

Most of part is mirror finished
Dimple A but dimples are given at a limited part
both of intake and exhaust side

Sliding area reduction of
piston or piston ring and cylinder

Most of part is mirror finished
Dimple B but dimples are given at a limited part of
only intake side

Sliding area reduction of
piston or piston ring and cylinder
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Area ratio 40%
Shape Circle
Diameter 0.5mm
Depth About 7um

Axial direction ||As shown in Figure 4

Application range Dimple A | Both of intake side and exhaust side

Radial direction

Dimple B | Intake side only

Axial direction

Dimple application range
+20mm in the cylinder sliding direction
between T.D.C. of piston skirt and T.B.C. of top ring L
+38mm below the head cylinder interface =
38mm

Cylinder
:

20mm|

Picture of dimples on cylinder surface

Radial direction
Exhaust(Anti-thrust) €@ | B Intake(Thrust)

Dimple A
(Intake side and
exhaust side)

Dimple B
(Intake side only)
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