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ABSTRACT

The first 4-stroke engine motocrosser CFR450R in
Honda was developed focussing the fastest motocrosser
all over the motocross races and to enable the riding
without stress according to rider’s intention. Targets in
the development were decided to get a linear
characteristic in torque and traction characteristic
controlled easily by adopting 4-stroke engine, and to
achieve the equivaent power-weight ratio to the 2-stroke
engine motocrosser of the same race class. Lightweight
piston with extremely short skirt, a valve train of SOHC
4-valve engine (UNICAM system), titanium inlet valves,
separated lubrication system for both the crankcase and
the transmission were adopted in the engine as means
to get a liner characteristic in torque and a high power.
As a result, 29.5kg of engine mass and 41kW of
maximum power were achieved. Engine startability by
using the kick-starter was also improved by adopting
newly developed auto-decompression system. 102 kg of
total vehicle mass was realized by lightening each part
of the frame by using such as a new shaped aluminum
frame and a titanium exhaust pipe.

gooogd

gboboboboobooboooboooooboobooban
oboboobooooooobooboobobobooboooo
gboboobooooboooboooboobobobobooo
OO00D0O0OOHondaODOOOODOOOODODODOOODDOO
gboboobooobooboobobobobooooooon

gooboogoood

goooooboobobbbboooooooooobooo
oboooooboobooboboooooboboboono

gobogo

goooooooobooobobbobbbbooooooooo
goooooooooobooboobobbbbboboooooo
gooooooooooobooboobobbobbobooooo
gboooooboobobobooooobobobooo
gooooooooboobooobobobbbbboboboooooo
gooooooooobooboobbbbboboboboooooo
gooooooooooobooboobobbbobboboooooo
goooooboobooooo

OO00O0O0Honda ODOOOOODODOOCOOOOO
CRA450ROOD D OO0 ODOODODOODOOOOOO
gbobobooooobooooboobo
oboboboooooooboooo

0210



Honda R&D Technical Review

Vol.14 No.1 (April 2002)

goooooood

CRF450R O OO0 Fig.1 DOOODOOO Table1 OO
obob0obobooobooboobobOobOon CR250R O
gboboooboooboooboobobobobobooboooo
gbobooooooobobobobobobooooo
gboboobooobooobobobobobobooboooo
102kg0 00000 41kWw ODOOOODOOOOOOOOO
O000o0o0o0oboDO0OFg.2000000000O0C0O0O0O
goooboobooooooboooooooobobooooooo
goooooooooooboooobobbbbbooooo

Fig. 1 External view of CRF450R

Table 1 Major specifications

ltems Specifications
Overall length (mm) 2187
Overall width (mm) 825
Overall height (mm) 1254
Wheelbase (mm) 1488
Seat height (mm) 945
Ground clearance (mm) 331
Vehicle dry mass (kg) 102

Liquid cooled 4-stroke

Engine type OHC single cylinder
Engine displacement (cm?3) 449

Bore x Stroke (mm) 96 x 62.1
Compression ratio 11.5:1

Valve train SOHC 4valve
Max.power (kW/r/min) 41/9000
Max.torque (Nm/r/min) 49.8/7 000
Carburetor type FCR40

Fuel capacity (L) 7.4

Clutch type Wet multi-plate type
Transmission 5 speed constant mesh
Caster angle 27° 50’

Trail length (mm) 114

Tire size Front 80/100-21 51M

Rear 110/90-19 62M

Single 240mm disc with
twin-piston caliper
Rear| Single 240mm disc

Brake system Front

Suspension Front Telescopic
Rear Pro-link
Frame type Aluminum twin-tube
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Fig. 3 Cutaway drawing of CRF450R engine
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Fig. 8 External view of camshaft

42. 000000000

Fig.9 OOODOODO XRE50R OO ODOODOODOODOO
goooPpOoooooooooooooooooooon
gbobooooooboobobooboboboboonoo
gboboooboooooboobobobobobobooo
gboboooooooboobobobobobooobooon
gboboooboooooboobobobobobobooo
gboboooooooboobobobobobooobooon
gbobooobooooobooboboboboboboooo
O0OFig.10000OCOOOOOOOODOODODODO
gboboobooooobooboobobobobobooo
gbobooooooobooboboboboboooooo
gbobooobooooobobobobobobooboooo
gbobooooooobobobobobobooboooo
gbobooobooooobobobobobobooboooo
gbobooooooobobobobobobooboooo
gbobooobooooobobobobobobooboooo
oobooob0o0o 1479 00bO000DbO0

43.00000000000000000
gbobooboboboboooboooooboooboooboan

O00000O0Fg.MMOO0OO0ODOOODOOOODDOO
ooooogooooono 9smmOOdO00DO0O 36mm OO
gboboboboboon0n 108g OO 267g DODOO
OO0OFg. 120 0000000000000 O0O0OOOOO
goooboooboobooboboooboooboobooooboooon
gobooooooooboboooooobbooooboooboo
gboooooboobobobooooobobobooo
goooooooooobboooboo

44 0000000000000000

00ooooooooooooooooooooooon
ooooooooooooooobooooooooooo
ooooooooooomoooooooooomonn
O000O0Fig. 13 00000000000Fig.14 000

Transmission
and clutch side

Fig. 9 Structure of dual system lubication

Left side crankcase
Right side crankcase
Oil pump shaft
Oil pump

Balancer

Fig. 10  Structure of built-in oil pump

0240



U0obO0bO0obO0o000 CRF450R OO0

CRF450R XR650R

$ 96 2679 $100 411g

Fig. 11 Short skirt piston

400 e /{
P /
B 300 Motocross models // //
= | 2-stroke engine / y
._5’ \/ 0:/ []
(0]
= 200 /"; 3 /< CRF450R |
* 29
/ |
S LA
o Enduro models
100 e 4-stroke engine
v | 1 |
50 60 70 80 90 100

Bore (mm)
Fig. 12 Relation between piston bore and weight

Cam holder

/

Decompression slipper roller

i LF

Rocker arm

Decompression arm

Fig. 13 Structure of automatic decompression system

Decompression

L weight with cam
Cam operation time

(Lift: 0.8mm)

Cam holder

Operating condition

Decompression cam
Decompression weight
= = / with cam

Washer
Decompression spring

Fig. 14 Decompression cam

gboboooboooooooboobooboboboboonog
goooooobooooooobooboobooooo
Fig.15000000O0O0O0OOOODOOOOOOOOO
oooooboooboobobooooboooboooDboo
gboboooboooooboobobooboboboboooo
gooboooooooobbooooooobobboooooo
gboboooboooooboobobooboboboboooo
gooboooooooobobboooooooboobboonooo
gboboobooooobooboobooboboboboonoo
OOOOFg.16000000000000O0O0O0O0O0OO
goboooooboooobboooboooooo

45.00000000000000000000

000000000000 s48sCc ODO0DODOOOODO
sSCmM4oHO 0 00000000000000000000
oooooO0ooo0oooO0oooOO0OooOO0OooOO0OooO0oOooo
oooooooo0ooo0ooo0ooooooooooooo
oooooOO0oooOo0oooO0oooO0OO0O0O0oO00oO00o00
ooo0o0o0o0ooooo0o0o0o0ooooon 2e2g000O0O
oooO00oO0o0ooooOoOO0O0O00oooonD Fg.17 OOOO

At the time of cam release
(Lift: Omm)

Releasing condition

Fig. 15 Operation of automatic decompression system

g 250



Honda R&D Technical Review Vol.14 No.1 (April 2002)

With decompression Without decompression
1800 1800 1800 1800
. o Load max. 1563N . o
-O-Cranking speed at ignition \ -O-Cranking speed at ignition
1600F _g-Load at kicking 11600 1600 F ~-0-Load at kicking -| 1600
1400 1400 1400 1400
5 T \
£ 1200 1200 = 1200 — 1200 =
= Load max. 619N o < \ o
3 1000 - —11000 £ - 1000 1000 £
b Ignitable area ) 5 Q x
Q Ignitable area < 3 g
; 800 800 @ 800 800 <«
£ ° g f/ Ignitable area 'g
€ 600 600 & & 600 600 §
S - © -
(@) 400 400 I5) 400 Ignitable area 400
| \ / \
TriggerNe K}/ Trigger Ne |
200 300r/min 200 200 300r/min 200
O I N TR Y T Y T N N | I N | o O O
0 90 180 270 360 450 540 630 720 0 90 180 270 360 450 540 630 720
C/T orT cIT oG ) (o2} orT C/T
Crank angle (deg) : Gompression top Crank angle (deg)

O/T: Overlap top
Fig. 16 Comparison of ignitable area, with or without decompression system

Fig. 17 External view of crankshaft Fig. 18 FCR carburetor

46.00000000DDOOODODOOOO

gboogoborCRODOOOOOOOOODOOODOOODO
gobobooobooooooobboooooooboobooooo I Additional air flow
gooobooobooboooboooobooobooooboooboon
goobobooobooooooobboooooooboobooooo
00 /FO0000D0DOCOCOOOOOODODODOOOOOO
000 Fig.18 DOOOODOOOOODO Fig.19 OOOO

To hot starter lever

47. 0000000000

gbooboobobobobooboooooooooboon
goooooooboobooobooog 46000000000
goooo00obOOO0A/FO0DOOO0ODOOOODDOO
goboboooooooooobooooooooboooooo
goooooobbobOOo0O0000gUcCrRr450ROOO0OO
gboboooboooboooboobobobobobooboooo
gbobooooooobobobobobobooboooo
goboobooobooooooboobooooooboooooooo o ; H‘“x
gbobooooooobooboboboboboooooo Hotstartlh
gbobooooooobooboboboboboooboooo

O000000D0000Fg.20000000000DOOO
obobooogonoo Fig. 20 Hot start lever

£y

0260



U0obO0bO0obO0o000 CRF450R OO0

48.000000

goboooobooocebl bogoooooobooooo
ECcud0oo0ooooooobooooboooooogoo
0000000000 00DOOO00DbO0OO0OFig.21000
gboooooogn

Fig. 21

3-D map of ignition timing

good

goobobbobooomobooooooobobbooooon
ooombobbooooboooooooooobbooooo
ooD0o0o0oooDbO0o0o0ob0DbDO0OO CrR20RODODOOO
oobooobooobooobooobooobooooo
gooooooobbbbobobooooooooooooo

510000

goobobobooboobobooooooooooooo
gbobooboooobooobooooboobobobooo
ogboboobooooooobooboobooboboboog
gbobooboooboobooobooooboboboboonoo
oobD00o0obO0oOoobDbooooboocr2orRODObOOODO
gbobooboooboobooobooooboboboboonoo
ogboboobooooooobooboobooboboboog
gobooboboobobooobboooboooboooo
Fig.22 00OO0OOOOO

52.00000000

CRF450R O ODOOOODOO CR250R OOODOOOO
ooooobooobooobobooobooooboooDbOoo
OoOOOOOoOOoOOOoOOoObOOFg. 230000000000
oooboOO0o0ooooooobbOoooooooboboboooo
gboboobooooboooboobooboboboboonoo
ooboooooooooooobooobobooooooboboo
goooooooooobooobbbbbboobooo
goobooooooobobbbooooooboobboonooo
gboboobooooboooboobooboboboboonoo

gbobooboooboobooobooobooboboboboonoo
oboboobooooooooooooobobobonbo
goooobooboooooooboobooooooooooooo
gbobooooooooooooboooboboboono
gbooooogn
goboboboboobooboooooooooooboo
goopoQ0z2e0100000CR2s0ROUODOOOOODOO
ogbobobooooooobooboobobobobooog
000000000 Fig.24 OODOOOODOOOODOOO
goooOoOooooooboobbooooooobboboonooo
gboboooboooboooboobobooboboboboonoo
ooooooobnb 200 O0OOO0OO0ODDOOO

27 50,
e
7

) 2001 Model CR250R

—_— ___Hr;'f P —
e 2 e _—
it — b
g -
i e B
£
/ \ § // \
I.‘ \ = \
B || ; .\-
/ EE \ /
\ / 58 s /
[l v]
S / _ 1= \\x 5
114mm| 1488mm (1487mm)
(114mm) 2187mm (2189mm)

Fig. 22 Geometric dimension of CRF450R

Fig. 24 Forging aluminum steering head pipe

g 270



Honda R&D Technical Review

Vol.14 No.1 (April 2002)

googd

gbobooboboboboooboooooooooboon
gboboooooobobobooboboboboooo
gboboooboooboooboobobooboboboboooo
goboooooooooobooooooobooboooooo
gbobooboobooboobobobobooooon

gbobooboboboboobooooooooobooo
goooooooooooboooobobbbbboobooo
gboboooooooboobobobobobooboooo
OOCRRSOROOIDOOOOODOOODOOO CR250RT
000 1260 OO00OOCOODODOOO458kg ODOODODOO
gboboboobooboobobobobooooon

61000000000

goboboboobooboobooboboon 315mm Odn
goooooooooooboooboobooboobbboboboo
50mm O000000000000O0O00C00DO0000OO
gbobooobooobooobooboobooboboboboonoog
goboooooooboboooooobbooooooboboo
gboboooboooooboobobooboobooobooobooon
goooooooobooooooooooboboboooooo
gboboooboooobOO0OmPRO-LINKIODOOOOOOO
gobooooooooboooooobboooobooobooo
gbobooobooooobooboboobobobobooo
gobooooooooboooooobboooobooobooo
gbobooooooobooboboobobobooobooon
goboooooooobboooooobboooooobog
gboboooooooboobobobobobooooo
O0C0OO0OC0O0OO0OO0OFg.2500000000000000O0O
gboooo

6110000000

gboboobobobobooobooooooooon
goboobooboobooooooboooooooobobooooooo
Uoboooo0obOooOoboono Ac4cH-T6eOOOODOO0OO
oo0o0o0og 38oMPa DDOODOOOO0OODOOOODO
gboboooooooboobobobobobooboooo
gobooodoCAEDDOUOUODOUOObDOOOoDOO
goboooooooooboooooooobboooooo
ooooogoDbD CrR2s0RODDOOOODOOOODO 1500

Aluminum nut

Aluminum rod

Aluminum nut

gboboboobogon 200 DOOOOO0OO0OOOOOO
goooooobooboooooooobboogooog
0000000D0O0O000D0OD000 Fig.26 OO0ODO

6.2. 00000000000

gooooooooooD osmm O00O0OO0OODOO
gbobobobooooooobobobob 4rmmOnO
gbobooooooobobobobobobooboooo
gboboooooooboboboboboboooboooo
gbobooooooobobobobobobooboooo
gobooooooooooobooooooobobooboooooo
gobobooobooooooobboobooooobooobooooo
gobobooooooooooboooooooboboobooooog
O CR250ROOODO 300g 0O OOOODDOOOFIg. 27 O
gboboboboooogooon

Fig. 26 External view of swing arm

High strength material spring

Aluminum rod

¢
S ——ra———
z —
S

Fig. 27 Structure of front fork

g 280



U0obO0bO0obO0o000 CRF450R OO0

6.3.0000

goooooboobbbboooooouoooooo
200mmO0O0000DOOOOO0DOOOODOOOODO
gbobobooooooobobooboobobooooo
gboboobooooboooboooobooboboboog
ooooooooooobooboobobbobbboboooooo
gooooooooooobobooobobbbbbooooo
oboboooooogoog

6310000000000

gobobobobooboobooboooooooooboo
gboboobooobooboooboobooboboboboooo
ooobooooo

gbobobobobobooboooooooboooooog
gbobobobooboboooboooboooooboooboaon
gbobobobooboobooooooooooooo
gboboboboobooooobooboooboooboooban
gbobobobooboobbooooooooooooo
gboboooooboon

goobobobobobobooooooobooooog
gbobobobooboobooooooboooboooboooban
goboboboboboobboooooooooooboo
gboboboobooboobooboobobobooooo

gboboboboooobooboobobobon 22.65mm
obobobooooobog esznmidboboooonog
gboboobooooboooboobooboboboboonoo
gbz22es5mmi00000000OD0O0ODOODOOOOOOO
gbobogoboobooobooobooooboobobobono
gbobobooooboooboobooboboboboog
gooobooobooboooboooboooboooobooobooon
gooobboboooooobobooooooboobooooo
00000 XR400R ODODOO 2o6mm ODOOOO0OOOO
gooobobobooooooboooboooooooboooooo
ogbobooboobooooobooooboobobobonbo
oooooobooonD 300 DOODOOOOOODOO
0000000000000 Cer20R D MmOoooonOo
ooo0D Fig.28 OODOO

6.4.0000
gbobobobooboobooooboooooooboooboon
gbobooooobooboobobo
gobobobobooboobooboooooooooboon
ooobooooooooooboooosweHOOOOoDOO
oboboo0no 18o0g OOODOODODO
gbobobobooboobooobooboooboooboooboan
gobooooboooooobooboobooboobogo
gbobooboooboobooobooboobobobobooo

-=== Previous model eEIET,
) Developed & |
Developed rear caliper  rear master cylinder 7

Fig. 28 Developed rear caliper and master cylinder

00000000000000000000000000
0000000000000000000000 520MPa
00 AlznMg-Cu000000000000000000
000000000000000000000000000
0000000000000 JNS00000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000 150g 000
0000000000000 000000000000
Fig.29 0O 0O

0000000000000000000000000
000000000000000000000000 50g
000o000oooO

gobooobooogd

71.000000000000

gboboboboobooboooboooooooooboon
OooDoO0 40g0000000000OFIg. 3000000
obobobobooobooooboobo

72. 00000000
gboboboboboooooobooobooobooboooboan
gboboboooooogooo

Developed rim

Developed
hub

Previous model Developed model

Fig. 29 Comparison of wheel structure

0290



Honda R&D Technical Review

Vol.14 No.1 (April 2002)

Fig. 30 External view of engine with titanium
exhaust pipe
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