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Technology for Reducing Engine Rubbing Resistance by Means of Surface Improvement
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ABSTRACT

A technology has been developed for surface
treatment that reduces the rubbing resistance of piston
rubbing surfaces that have had shot peening applied. This
technique shoots compressed air together with roughly
spherical ceramic beads with a central particle diameter
of 40 um at high speeds of 100 m/sec or more against
the surface of the object to be processed, creating
numberless microscopic dimples on it. This is intended
to improve the oil film hold of the treated surface. Use
of this technology enables a 2-2.6% reduction of the
friction loss of output from engine unit. The engine unit
was subjected to an extended running test to verify the
sustainability of the effects from this treatment, and the
results showed that dimples still remained on the actual
rubbing parts even after running the engine for an
extended period of time. The treatment was also
demonstrated to be effective in increasing the anti-
seizure characteristics of the pistons.
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Piston driven loss
Crank driven loss
Valve driven loss
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Fig.1 Engine component loss division
at Ne =1500rpm, P intake =-53kPa
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Looking at magnified

===

friction surface

Dimple shape processing

Numberless
dimples appear
and become

Many tool marks
(V-shape groove)
on friction surface)

¢ Sharp edge at top of
tool mark

« Under heavy duty load,
capillarity of oil disadvantage
for maintaining oil film
— Friction improvement

« Sharp edges disappear
Numberless dimples
make oil ball (film)
and maintain oil pit

* Friction improvement
control
(maintain lubrication)

« Reducing metal contact
« Oil firm preservation

Fig.2 Dimple effect (expectation)
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Bore test piece (made from actual cylinder)

Load

Piston test piece
Spherical surface

OIL drop

Fig.3 Two way friction test machine (simple drawing)
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Fig.4 Two way friction test result
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Fig.5 Two way friction test result
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Fig.6 MD process piston setting layout for machine
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Fig.8 Mechanical loss decrease & eng running time
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Fig.10 Characteristic of piston wear

090



gboboboobooboooboobobobooo

0000000000000000000MO Fig.10-20
000000D0000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000D000000000
00000000000000 MDOOOOOOOODO
MD 0000000000 O M Fig.10-300
0000000000000000000000000
0000000000 MD 000000 Fig.10-40
0 Fig.110)
00000000000000000000MDOO0O
000000000000000000000000000
00000000000000000000000000
000000000000000000000000000
00000000000000000000000000
MD 00D0D0O0000000000000000000O0
00000000
000000000000 MDOOOOOOOOO0O00O
000000000000000000Fig.120130000

Top of
skirt streak

Valley of
skirt streak

um

- 75um
=

[ After running 120hr ]

] =

Fig.11 Looking at magnified MD piston skirt surface
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Fig.12 Surface curve of piston skirt-1

[Std piston after running]

€
2101 -
=
=
3 . : :

0 - ; : - : ; - : -

0 0.2 0.4 0.6 0.8
Measurement length (mm)
[With MD process after running]
R i
RRRiEE A LR e a8
(5} / \
T, AWM M\[ \l f\ R'V‘\/’Nkﬁ(\/‘
' 027 04 067 087

Measurement length (mm)

Fig.13 Surface curve of piston skirt-2
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