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Study of Hydro-mechanical CVT for Motorcycle Moto-cross Racer
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An automatic transmission was considered an
effective tool in an demanding off-road motorcycle
race like moto-cross, a sport which demands
the riders of the most grueling performance and
accurate judgement of all motorcycle races. But
there had been no such mechanisms to be put to
practical use.

The RC250MA, a racer equipped with
the hydro-mechanical continuously variable
transmission (CVT) which were entered in All
Japan Moto-cross Championship since 1990, won
the series title in the 1991 racing season, and thus
proved its advantages on the following:

(1) Its transmission efficiency, size, mass and
durability, all equal to those of geared
transmission as shown by its performance
throughout the racing season

(2) Its simplicity of operation with electronic
control technology, thus lessening the fatigue
of the riders by freeing them from changing
operations

(3) Its optimum traction control contributing to
enhanced driving performances

Those advantages are not confined to racers,
but could be satisfactorily applied to production
vehicles, thereby offering a chance for expanded
use in future. This paper gives an outline on the
technologies of highly efficient, compact and
lightweight mechanism of CVT and its application
to the control function of a racer.
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Table 1  Specification of RC250

with HFT and Geared Transmission

| Rczma | Rc2som
Over all Length (mm) 2180 -
Over all Height {(mm) 1260 | -
Dry Mass (kg) 98.1 _ 96.1
? Single Cylinder
I ‘TW’“’ 2 Stroke Cycle

(I; Engine |Displacement (crf) | 249.3 .

N . .

Maximum [kW/ e

E : Horsepower l\.mrumJ 37.5 [

Transmission Type CHFT [ G/T ‘

% Transmission Ratio | 1.0~2.0 [0.87~ 1.6

A Primary :

g‘ Reduction Ratio | 2.25 3.00
i"l"l'Max,Output Rev. (rpm)| 4600 4000
g Max.Output Torque Nm)| 1825 | 212.2
!(I) Mission| TYPe | Ultra-U -
Y _°‘| |Capacity (el) 800 700

Dry Mass (kg 6.2 5

TaALTIHRE SN A,

759 F T AT M HET MO EE SAREME % Eik
FTHEAT=NEY 5o F o7 EAf- 7R E A L
TV, IO, 77 v FLAN—28ET 52 L
W&, T4 THES N2 Ty Fha) v 7O
BEZLERT, 75 v F/00 712 X AIHE R O B
TI79 o

750y — AW, By TRHEVVE TIRE S B
Fx =T R THH Y HFT WAOEE) -8 HGh &
FA NG — T OEHEEAT> T 5o

%7 M HET Off E oK E 28#E. Tiio
2IHHT®H %,

(DR T v FeE—5 ) v &%~ LA#ELE

(ZRITARCE L7222 &,
2 HFTWNTHEETLEA N Y RNICEAAT AN
AL Vv 7 Pl CHIRB L -2k,

(D2 X Y /B EIIRIC HET 200 5 2 AT X,
FYNT U AI v v a v ZIFRA%SOAR-AEET
HIENTET 722025 ) HFT WIZHET H AT A
MI% T — AT LEDN R LR r— A=A
HSUTEE & 72 72, Table 2 12 HFT OETTH /KT o

_72_



HONDA R & D Technical Review

Vol.5 (1993)

Table 2 HFT Specifications

e PUMP MOTOR CHARGE PUMP
[ Displacement (i /re) | 147 0~147 | 49 |
mx. working rev. (rpm) | 4600 . —

Piston diameter x Number (mn) $12x 9 - H""““H—h:ﬁ_‘_
_Swash plate angle (deg.) 20 | 0~20 i _““‘-mh‘_‘hﬂ
. Operating pressure (MPa) : 44 44 1.0
Max. operating pressure (MPa) 80 80 _‘_“““H-Hﬂ__‘_
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Table 3 Co-relation between Speed and Torque
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Table 5 Control Strategy

PRIO
RiTy| MODE LOGIC
1ST ACCIDENTAL| ENGINE STOP = SHIFT TO
STOP THE PROGRAMMED
RATIO
2ND| START ~1. ECU START = STANDBY IN
+ ENGINE START  THE PROGRAMMED
RATIO
, ~2. ENGINE
; SPEED
: OVER TAJ = TO OTHER MODE
| 3RD| JumP ~1, JUMP = HOLD THE RATIO
[ SWITCH ON
' ~2, JUMP
SWITCH OFF = TOOTHER MODE |
4TH | VEHICLE | ~1. VEHICLE |
STOP | sPEED :
| UNDERTB | = SHIFTTO
POSITION LOW
5TH | CLUTCH | ~1. CLUTCH }
SWITCH ON = HOLD THE RATIO
~2, CLUTCH
SWITCH OFF = TO OTHER MODE
6TH | REAR ~1, WHEEL
WHEEL ACCELERATION = HOLD THE RATIO
SLIP RATIO OVER [C]
~2, WHEEL
ACCELERATION = TO OTHER MODE
RATIO UNDER [DJ
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RUNNING [SHIFT UP ]
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Fig. 11 Actual Basic Map through Races
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