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The research on piston slap has been made
mainly for FC cylinder liner, however, it has not
been made for FRM one. The purpose of this paper
is to clarify the piston slap mechanisms for the FRM
liner cylinder block, for the thrust side and anti thrust
side under the cylinder temperature condition from
cold to hot, by measuring and analyzing the piston
slap. Furthermore, using 2-dimensional piston motion
simulation, it is confirmed that the slap is accurately
estimated by the calculation considering a skirt
profile at high temperature condition.
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Table 1 Engine specification

Cylinder liner FRM
Cylinder layout In-line 4
Bore x Stroke (mm) ¢ 87 x 90.7
Displacement (cm?3) 2156
Compression ratio 106 : 1
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Fig. 1 The location of sensors

The top of the piston skirt
slaps cylinder first.
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The bottom of the piston skirt
slaps cylinder first. After that,
the biggest vibration occurs
when the top of the piston
skirt slaps.

Fig.2 Piston motion and cylinder vibration measurement
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Fig.3 Cylinder vibration
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Fig.4 Piston pin offset
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Fig.7 The Influence of piston pin offset to the
cylinder vibration
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Fig.8 The Influence of skirt top profile to the
cylinder vibration
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Fig.9 The Infuence of skirt bottom profile to the
cylinder vibration
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Fig.10 The Influence of skirt ovality to the
cylinder vibration
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Fig.11 Linkage system and measuring points
of temperature
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Fig.14 Measuring instrument of piston thermal
deformation
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Table 2 Input data

Contents

Bore/Stroke, Engine speed,

Engine )
9 Bank angle, Cylinder pressure

Mass, Piston pin offset, Clearance,
Piston Center of gravity point, Skirt profile,
Skirt stiffness, Thermal expansion

Connecting | Length, Mass, Inertia moment,
rod Center of gravity
P|s_ton Mass, Outer diameter
pin
Piston . . .
ring Dimensions, Mass, Tension

Cylinder

Ring friction pressure  Ppiston pin friction

Bore
deformation

Crank pin
friction

Fig.15 2 dimensional simulation model
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Fig.16 The Influence of skirt top profile to the
cylinder vibration
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Fig.17 The Influence of skirt bottom profile to
the cylinder vibration

0 1040



HONDA R &

D Technical Review

googo

FRMOOOOOOOOOOOOOO0O0OOO0O0O0O00O0
gobooooooobooooooooooooooboooo
gooooooobooooooooooooooboooo
ooooooooooo

goooooooooobooooooobooooon
gobooooooobooooooooooooooboooo
gooooooobooooooooooooooboooo
gobooooooobooooooooooooooboooo
gboooooooooog

gobooOoooooooOoboooooobooboooooon
gooooooooooooooooooOoPOoOD
ooooooo

gooood

gbooooooooobooooooooboobooboooo
00obbo0b0oooogoosrioo1,1987
gbooooooooobooooooooboobooboooo

0000o00ooO0oooOooodvol.42,No.12,1988.

gob000o0o00ooObOo0oOooboboboooooo
00000000000 ONo0-44,1990
Jjob0o0o0O0o0O0O0ob0o0oooboOoooooooo
gbooboobooboooboobooboobooo
00 902215,1990
goboboboobooobooboobboobooooobo
J0000000D00DO0ODODO924066,1992
gobooboobooobooboobboobooooobo
0o0o0ooooooooooooooooo
Vol .25,No.2,1994
O0oDOO0O0O0O0OADAMSOOOODODDOOOOODODO
gopooso7AbDAMSO O O0OOOODOOOO,1997

0 1050

n000m

o o0 o0 od






