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Development of Closed Crankcase System Engine for Motorcycles
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ABSTRACT

A compact and light single cylinder engine was
developed for the off-road motorcycle, XR650R. The
engine has a feature of which a transmission chamber
is divided off from a crank chamber by a bulkhead. The
engine oil is discharged from the crank chamber to the
transmission chamber by using a pressure generated by
reciprocating motion of a piston. As a result, the pressure
fluctuation in the transmission chamber was reduced, and
a discharging of blow-by gas was reduced. A breather
chamber volume became possible to downsize to 1/5
compared to a conventional engine. Moreover, the effects
of reducing the engine weight and the friction loss were
obtained.

ggoood

gbobobobooboobooboobobon XxROOOO
gobooboboooboboobbooobooboboooo
OO0 50cm* 00 600cm* 0000000000 OOOO
gbobooboooooouoogo

gbobobobobobobooboooooboooo
oboboboboooooooobooobobobobo
gbobooboboooboooboooobooboboboono
gboboooobooboobobobobooooobog

gbobobobooobooboobooooobooooon
gboboboobooboooooooboobobobobo
oboboboobooobooooooooobobobobo
gboboboboobobooboobooobobobobo
obobooboobooooobooooboobobobono

gooooo

gooooooooobobobobobobooboooo
gboboboobooboobooboboobo

gboobooboboooooooooooooooooon
b XRe0R ODOOOOOOOODOODOODOODOOOOO
goooooooooboboboboboooooooo
gbooobooobooboooboooooobooobooobooon
gooooooooobobobobobooooooo
gbhoXresorRUODOOOOOOOOODOOODOOODOOO
gpooooooood

gogoooooada

XR650R OO OOOOOO

gboboooooboobobobobobobooboooo
O

g 270



HONDA R&D Technical

Review Vol.12 No.1 (April 2000)

gboboooooooobd

gbobogooboooooooboboobobobooooo
Oo0o0dooooseem*0lO0O0D0OOCOOOOOOOO
gobooooooobooobooboobooboobogoo
gbobooboooooooboooobooboboboonoo
goboobobooboboobbooobooboboooo
gboboobooooboooboooobobobooboooo
obobogobooooooobooboobooboboboog
gobooboboobobooobboooboooboooo
oobooooooooo oobooooboouoDoo 18000
0000000 000O00DOOskgboOoooOonooog
Oo0O0o0oooo0oooooooo 1kg Oooooooo

OOTable1 OOOOO0OOOFig1 OOOOOOOOO

Table 1 Engine specifications
Model XR650R XR600R
Engine stroke 4-stroke 4-stroke
Number of cylinder 1 1
Cooling system Liquid-cooled| Air-cooled
Lubricating system Dry sump Dry sump
Bore x Stroke (mm)| 100 x 82.6 97 x 80
Displacement (cm3) 649 591
Compression ratio 10.0 9.0
Maximum engine output (kW/ r/min)| 41/6750 31/6500
Maximum torque (Nm/ r/min)|  64/5500 52/5000
Valve trai SOHC SOHC
alve train 4-valve |4-valveRFVC
Fuel supply system Carburetor | Carburetor
Engine dry weight (kg) 40 45
Crank case Closed Conventional
40 XR650R
35 |-
XR600R
30
\E, 25 -1 70
5
& _
>
o B i €
° 20 60 2
] =)
15 -1 50 e
10 | 7 40
5 -
0 1 1 1 1 1 1 ]
1 2 3 4 5 6 7 8
Engine speed (x1000 r/min)
Fig.1 Engine performance curve
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Fig.2 Section of closed crankcase
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Fig.3 Schematic drawing of oil return action
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Engine speed: 7000 r/min
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Fig.4 Pressure in crank chamber and reed valve lift
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Engine speed: 7000 r/min
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Fig.5 P-V diagram in crankcase
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Fig.7 Oil feed rate into crank chamber
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