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Development of NSF250R Commercial Road Racer with 4-stroke Engine
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ABSTRACT

A Moto3 category that uses 4-stroke 250 cm’
engines has been established for Grand Prix motorcycle
racing from 2012. Due to this new category, Honda
has developed the NSF250R, which is equipped with
a newly developed 4-stroke single-cylinder 249 cm’
engine. The new engine features an intake-from-front,
exhaust-to-rear layout to increase charging efficiency,
and a 15° rearward tilted cylinder to concentrate mass.
A thinner lightweight piston and nut-less connecting
rod are used to reduce weight, an offset cylinder and
a closed crankcase with scavenging pump are used
to reduce friction, and a midship muffler is used to
concentrate mass. These and other measures realize
engine performance and maneuverability suitable for
a commercial racing machine in the Moto3 category,
which is the gateway to road racing.
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Table 1 Major specifications

Model name NSF250R
Dimensions (L x W x H) (m) 1.809 x 0.560 x 1.037
Wheelbase (m) 1.219
Ground clearance (m) 0.107
Seat height (m) 0.729
Caster angle (deg) 22° 36’
Curb mass (kg) 84

Front 90/580R17
Tire size

Rear 120/600R17

Front Hydraulic disk $296
Brake type

Rear Hydraulic disk $186

Front Inverted telescopic
Suspension type

Rear Pro-link suspension system
Frame type Aluminum twin tube
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Fig. 1 NSF250R external view

Fig. 2 Engine external view
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Table 2 Comparison of engine major specifications

NSF250R RS125R
Engine type Dobgﬂ?vg?vczes?n‘;-lzt?yklﬁw der Liquid cooled 2-stroke single cylinder
Displacement (cm?) 249.4 124.8
Bore x stroke (mm) 78 x52.2 54 x 54.5
Compression ratio 12.3 7.98
Maximum power (kW/rpm) 35.5/13000 32.6 /12250
Maximum torque (Nm/rpm) 28.0/ 11000 25.9/11500
Fuel supply system Battery-less PGM-FI, GQD1A @50 Carburetor, PJ38
Starting type Push start Push start
/ starting assist system / auto-decompression system / none
Ignition system Full-transistor Digital C.D.I.
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Fig. 4 Comparison of output characteristics
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Fig. 8 Engine sectional view and valve train system
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Fig. 9 Dual-channel lubrication system
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Fig. 14 Exhaust system layout
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Fig. 17 Frame body and swing arm
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