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ABSTRACT

The multi-position 4-stroke engine, GX25, was
developed for the handheld equipment such as brush
cutter. The purpose of the development was to achieve
the weight and acceleration level equivalent to 2-stroke
engines and better startability than the current GX22/31.
The further modification was made to the Rotary Slinger
Pump Lubrication system developed for GX22/31, and
to achieve the lightweight composition, OHC structure
with the in-oil micro timing belt, the assembly locker
arm, and the sintering cam was adopted in order to fit
the valve train in the oil tank. As aresult of above
improvements, GX25 has 13% less weight, 13% more
displacement and 30% more power-weight ratio when
compared to GX22. Furthermore, the improved
decompression system has reduced the pull load and
enhanced startability. A newly developed acceleration
pump also achieved the 2-stroke revel acceleration than
2-stroke engines. In addition, matched with UMK425
brush cutter, the reduced inertial moment of lighter
engine makes it easier to swing the equipment.
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Table 1 Engine specifications

Model GX25

Air cooled 4-stroke OHC

Engine type Single-cylinder
Bore x Stroke [mm] 35x 26
Displacement [cm?] 25
Compression ratio 8.0:1
Maximum power [kW/s] 0.81/116.7
Maximum torque [Nm/ s] 1.25/83.3

PTO shaft rotation Counterclockwise

Fuel type Unleaded gasoline
Fuel tank capacity [cm?] 550

Fuel consumption [g/kwWh] 340
Engine oil capacity [cm?] 80

Oil consumption [cm®/hr] 2

Ignition system Transistorized magneto

Starting system Recaoll

Lubrication
Dry mass [kg] 2.78
192 x 221 x 230

Crankcase pressure driven

Dimensions (L x W x H) [mm]

2stroke emission uncertified model
o 2stroke emission certified model
o 4stroke emission certified model
5
g
= 4 Gxal
% GX.22 .
£ °
>
o 3 *
o ex2s ®
2 L L L L
0 0.5 1 15 2 2.5
Maximum power (kW)
Fig. 3 Power/weight relation
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<GX22/31> <GX25>

Fig. 4 Structural differences between GX22
and GX25
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Fig. 7 Lubrication system
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Fig. 9 Valve train layout

Table 2 Belt specifications

Model GX25 GCV160
Belt length [mm] 320.6 533.4
Belt width [mm] 6 7
Maximum speed [s] 200 60
Drive pulley diameter [mm] 20.6 39.3

OO0O0ooooo 116.7st17000rpm@X 0000 200st
g1zocorpm 00 000O00ODOODOOOOOOODOO
goboooobbooobooooboooboboooboo
gboobooooooobo
gooooobbobobooooooooooooobooon
goooboobooooooboboooooooooobooooog
goooboboboooooobboooooooboobooooo
goooobooooooobobooboobooooooobooooog
gooobbobooooobobobobooooooooooog
goooobooboooooooboooooooboboboobooooo
gobooboobooboobooobooboooooo

62. 0000000000

gboboboboobooboooboooooooooboon
oooooooooobooouoooooooomoog
gmooobooobooboooboobobooboboooobooon
gboboboboboobooboobooobobobobo
gbobooooooobooboboboboboboooog

Fig. 10 Rocker arm



gbooboobooooobooboboboeXasooono

000000000000000000000000000
00000000000000000000000000
000000000000000000000000000
00000000000000000000000000
Fig.10 00 OO

63.000000000

0000000000Fg. 1100000000000 0O
gboooad

gboboobobobobooboooooooooboon
goboooboboooboooboobobooobooobooobooon
gboobooooooobobobobobobooobooon
gbobooooooboobobobobobooboooo
gobooboooooooobooooooobobooboooooo
goooad

Fig. 11 Timing pulley

gobooooboodgn

7.1. 000000000000
gbobooboboobooboooobooooooooobon
OO0 GXe/31bo0ooexasooooooooooono
gboboboboooobooog
cGXsoougoooooooboboooooooooo
gboboooooooboobobobobobobooonoo
goboobobooboboooboooboooboooboooboon
gboboobooooboooboooobooboboboonog
gbobooooooobobobobobobooboooo
0000000000 OObDO0O0000ORrg. 1200000
gbobobooooobooog
gobobooboobobobooooooooooobooon

Fig. 12 Exhaust decompression

gsd

oooooooooooooooooooeX2sopooog
gbobobobobooooooooobobobonbo
OO0OC0Frg 13000000000000O0O0O0O0O0OOO
O000CFrg. 400000000C0O0ODODOOODDODO
gboboboobooboooboobooboboboboonoo
gbooob0o0obOobOoobooooboOobonneXa2s
gbobooooooobobobobooooobooobooon

250
200 1
150 1
100 1

o g || mm | |

Recoil start pull-load (peak) (N)

GX25 25cc 25cc 25cc
4stroke 2stroke 2stroke
without  with power  without

power spring power
spring spring

Fig. 13 Comparison of recoil pull-load (peak load)

25cc 4stroke without power spring
25cc 2stroke with power spring
— GX25

N
%0 \/\M
0 0.1 0.2 0.3 0.4
Time (sec)

Recoil starter pull-out
load (N)

0.5 0.6

Fig. 14 Comparison of recoil pull-load

72 0000000000000O00O0O0

GX2s J0OO0OO0oo0oooboooooboooooooooon
goboooboobooboobooboobooboooboooo
O000000O000ooOo00oooo0OooooOdFg.
15 000000000 oobooobooboobooon

gboboboboboooooboobooobooobooban
gboboboboboooooobooobobobobo

Cam on throttle shaft

Acceleration pump (piston)

Fig. 15 Acceleration pump on carburetor



Honda R&D Technical Review

Vol.14 No.2 (October 2002)

0o0000O000000000000Oo0oOoOC0OFrg. 16
gbooboooooooboobobobobooooobooon
gboboboboboboooooooooooooo
gbooboood

gboboboboooooooooooboooboooboon
gboobooooooobobobobobobooboooo
gbobooooooobobobobobobooboooo
O000Frg.170000C0O0O0DODOOODOOOODODOO
goano

(@)

£

Throttle shaft

Piston

<ldle> <Start pushing> <Finish pushing> <Full open>

Fig. 16 Acceleration pump operation mechanism

| —oGx25  ——o5cc2stroke  ——GX22 |
= 12000
o | A
T 8000
Lo |\ \f
@ 4000 r——— ) N TR -
S 2000 —
u 0

0 10 20 30 40

Time (sec)

Fig. 17 Throttle response

uopbooogoood

GX25 0O00oboOobobOoboboobooooooobo
U000 UMK42s OOODOOOO0OO

oooooboobooooboobbooboboooboo
oooooooob0ooDboooo0obOo0DOuMK4az2s
gbobOo eX2asooooooooobobobooboon
oobooogobObOumMKée2zD 2000000000000
gboboooooooboobobobobobooboooo
gbobooooboobobobooo

gbobobooobooobooboobooboooobooobon
gbobooooooobobobobobobooboooo
gbobooooooobobobobobooooooo
gbobooooobooobobobobobobooboooo
gbobooooooobooboboboboboooooo

ooobbooumMKéesDoooooooooooooboo
OO0 UMK422 00O 20000000000 UMKA425 OO
gboboboboboooboooobooobobobobo
O0O0OD00OFig.18 0 UMK425 OOOO0O0OFRig.19 OO
gboooooooooboan

Fig. 18 UMKA425 in operation

= 2stroke e 4stroke
50
Swing heavy
40
< - UMK431
p " [
S 30 L
= I e [}
£ 5 UMK422
Swing light T UMK425
10 | |
3 5 7 9

Wet mass (kg)

Fig. 19 Relation between swing light and inertia

gbooboboooboouMKasoooooooooon
oooooooboooooooooooooooooboo
gooobooooooobooobooooooooobooooo
gbobobobobooobooooooobobobobo
gboobooooooobgoobo

googd

gbooboboobonD GX2s 0Dooogo
oMmobooobooooooboo oHCcOoOoooooag
gGcGxXziooooboboboooosooogn
goooo
gbmooooooboobooooboobobobobon
gbobooooooobobobobooobooobogob
gbomoooboobobuMKe2s00 000000000
000 UMK422 0 2000000000000000
goooo

gen



gbooboobooooobooboboboeXasooono

wooodog

gbobobobobobooooboooooobooobooon
gboobooooooobooboboboobooobooobooon
gobobooooooooboooooooooboooooo
gbobooooooboobobooo

gboboboboboooooboobooobooboooban
gbooboboooboobooboobobooo

good

00@oooooooooooooooOoooooooo
00000000000 000000O00OHONDA
R&D Technical Review vol.9, p.44-50 (1997)

00Mo0000KO00000000000000000
go00OO0oDoOoOoDOooHCODODODODOOOOHONDA
R&D Technical Review vol.10, p.122-127 (1998)

grd



Honda R&D Technical Review Vol.14 No.2 (October 2002)

googano

googano googano

08n



https://doi.org/10.69239/hondatechnicalreview.2002 14 2 2

gogoo

0000000FG20100 0O 0O

Development of the Compact FG201 Tiller

ooooooo®
Masayuki SASAOKA
ooooooo®
Nobuchika KATAGIRI

ocooooooge©
Takashi IKEDA

ocooooooge©
Takayuki SATOH

good

gbobobobobooboooboobooobooboooboan
goobobobon0 rG201 00000OO0ODOODOODO
gboboooobooobobobobobobooboooo
gbobobob oHv Ooooooobobooboobon
gboboooooooboboboboboboooboooo
goboooooooooobooooooobobooboooooon
gobobooooooooboooooooooboobooooo
gbobooooooobooboboboobobooobooon
0000000 17kg OO0O0O0O0O0O0O0O0oO0oOoooooon
gbobobooooooobobobobobooboooboooo
gboboooobooobobobobobobooboooo
gbobobobooobooobooboobobo40bOon
gboboobobooboooooooboobobobono
gobobooooooooboooooooooboooooo
gbobooooooobobobobobobooboooo
goboooooooooooboooooooboboobooboooog
gboboooooooboboboboboobooboooo
gooooobooboboobooooobobOobgnoEPA
Phase 0O OO0O CARBTier 0 DOUOOOOOOODOO
gboobooDb 2006 DOOOODOODOOOOOO

ABSTRACT

The FG20L1 tiller was developed to realize the highest
level of work performance among compact tillers while
also achieving low weight. This tiller utilizes a
specially-designed 4-stroke OHV engine equipped with
a mechanical governor that maintains optimum rotor
speed. This keeps the engine speed from falling off even
when tilling hard soil, thus producing excellent tilling
performance. The tiller is designed to keep the center
of gravity low and near the tiller blade axis, and the
blades are newly designed to match the lightweight body.
Special care was taken with the shape of the drag bar,
and the axial rotation was set at an optimum speed.
These measures achieved a low weight of 17 kg, making
this the lightest tiller in the 4-stroke engine class, and
also made it possible to achieve the top class of work
efficiency for compact tillers. In terms of operability,
the recoil starter force has been reduced 40% over
conventional tillers by giving the decompressor valve lift
and valve timing their optimum settings, and a
centrifugal clutch was adopted so that the throttle lever
alone could be used to start and stop tilling. This
realized a simplicity of operation that makes the tiller
easy to use for beginners and elderly people. This model
was also made easy to carry around and stow in a
passenger vehicle by giving it a folding handle for
compact storage and a carrying handle so it can be
carried one-handed. In terms of environmental
conformity, this model has cleared the EPA Phase |l and
CARB Tier Il regulation levels. It has also cleared the
European EN noise regulations 2006 Stage 2.

gooogd

gooooobobobboobobooooooooooooboo
gbooboooooooboobobobobobooooon
goooooooobobbbboboooooooooooooboo
gboobooooooobooboboboboboooboooo
gobobooboooooooboboobooooooboooboooo

goooboooo

09O

gooobboboooooooboboboooooooboobobooo
ooooooooooobooboboboboooobooooooooo
gooobboboooooooboboboooooooboobobooo
Oo0O0OooOoOobDecommOOCOO0OO0OO0O40kgDODOO0O
000000000 10000000000 Honda OOO
gobO 20000000b000b0b00bbooboooboo
oooooooD rG201 OODODODOOOOOOODODO



Honda R&D Technical Review

Vol.14 No.2 (October 2002)

gooooooo

gboboboboboobooobooboooboobooban

gboobooooooobobobobobooooboooboon

gboboboboooooooooooobooobooobooon
gooooooboooboboobooooboooboooobooon
FG01 0000000000 OOOOO0ODOOOODOOO
gboboooooooboobobobobobooboooo
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Engine model name
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Engine type Air cooled 4-stroke
OHYV single cylinder

Engine displacement (cm?®) 49

Maximum power (kW) 1.4

Rated power (kW/rpm) 1.1/4600

Maximum torque (Nm/rpm) 2.56/4600

Compression ratio 8.0

Minimum specific fuel 367

consumption (g/kWh)

Fuel tank capacity (cm®) 400

Overall length (mm) 1050

Overall width (mm) 475

Overall height (mm) 995

Dry weight (kg) 16.5

Tine speed (rpm) 135

Tilling width (mm) 450

Tine diameter (mm) ¢ 260

gbobooooooobobobobobobooboooo

Starting system

Recoil starter

Main clutch type

Centrifugal clutch
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Transmission speeds

1Forward

gboboooood

Compact
foldable handle

Simple & easy
handle height adjustment

Portable
carrying handle

Light pulling force
recoil starter

Friendly styling by
round shape

Large air cleaner
with reliable filter

Easy handling
by light weight

New OHV engine to meet
CARB II and EPA Phase II

Silent muffler to meet
EN in 2006 Stage 2

Light weight
Plastic fender

Good tilling performance
by new French roter

Fig. 1 External view and features
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ABSTRACT

Recently, there is a movement to apply emission
control in marine engines in the United States.
Environmental measures for marine engines have become
severe. Honda has developed a personal watercraft of
three-seater that installed 4-stroke engine considering the
environmental suitability and the future. Using the
motorcycle CBR1100XX engine of 4-stroke, in-line 4-
cylinder, and displacement of 1100cc as the base engine,
the specifications were modified for marine engine to
satisfy such as engine performance, function, and
corrosion resistance, as PWC engine. Moreover, the
turbocharger was employed to obtain the power/weight
ratio more than that of PWCs installed 2-stroke engine.
The driveability and the durability exceeding
conventional PWCs installing 2-stroke engine were
achieved. Emission performance of the engine satisfied
EPA2006 and CARB2004 regulations, fuel economy also
improved by 16 % compared to conventional 2-stroke
engine model.
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Table 1 Test procedure specified in ICOMIA

. Engine torque
Mode Engine speed as a percentage of que .
as a percentage of ; weighting
number ) maximum torque
engine rated speed factor
at rated speed
1 100 100 0.06
2 80 71.6 0.14
3 60 46.5 0.15
4 40 25.3 0.25
5 IDLE 0 0.40
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Fig. 2 CARB exhaust emission standards
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Fig. 3 Based motorcycle model

Fig. 4 Developed turbochaged model

Table 2 Specification of based motorcycle model and developed turbocharged model

ltems Based motorcycle model Developed turbocharged model
Engine type 4 stroke inline 4 cylinder 4 stroke inline 4 cylinder
Valve train DOHC 16 valve DOHC 16 valve
Displacement (cmd) 1137 1235
Bore x stroke (mm) 79 x 58 79 x 63
Compression ratio 11.0 8.5

Cooling system Liquid cooled, closed loop Water cooled, open loop

Lubricating system Wet sump Dry sump

Fuel supply system Programmed fuel injection Programmed fuel injection

Intake system -

Turbocharger and intercooler

Balancer shaft Applied Applied
Max. power / ne (kW/rpm) 105.6 / 9500 121.4/6100
Max. torque / ne (N-m/rpm) 111.9/7250 191.8 /5500
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Table 3 Specific fuel consumption of emission test mode

(9/kW h)
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ABSTRACT

A thin DC brushless motor was developed as
auxiliary power for the Civic Hybrid, which is positioned
to take the world lead in fuel consumption for five-
passenger automobiles. The concept was to create a
hybrid car using a mass-production engine in a mass-
production car body. This raised more issues than the
Insight, which was made with an engine and body
specifically designed for that purpose. The Civic has a
heavier body than the Insight. In order to assure its
power performance and increase the energy regenerated
during deceleration, therefore, the engine displacement
had to be increased and the regenerative performance of
the motor had to be improved. However, the Civic body
has the same width as the Insight, so it was not possible
to increase the motor width in correspondence with the
regenerative performance. The objective in development
of the motor, therefore, was to improve performance
while keeping the motor the same width. The methods
used to achieve this objective were to increase the torque
constant and to reduce the losses in all parts involved.
Specifically, the space gained in the axial direction by
functional integration of parts made it possible to
increase the cumulative stator thickness, and the adoption
of new coil winding methods made it possible to enlarge
the coil diameter and the width of the teeth. As aresult,
the motor regenerative torque was improved
approximately 30% while maintaining the same motor
width, and the average efficiency of the motor in the
practical use area was improved approximately 3%.
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Table 2 Motor specification
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(1) Power assist (2) Regeneration ?
Max power 10kwW 12.4kW
L
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ABSTRACT

An attempt was made to improve the power density
of a conventional nickel metal-hydride battery for
installation of a hybrid system in the limited space
available in a heavier vehicle. The plates were extended
by 12%, the negative collector tab was eliminated, and
the number of welds joining plate and collector was
increased. These measures reduced the internal
resistance by 19%. As aresult, the power density during
regeneration improved by 27%, making it possible to
deal with increased regeneration energy without
increasing the cubic volume of energy storage installed.
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Table 1 Constitution and power density of
secondary batteries

Positive Negative Electrolvte Power

electrode | electrode Y density

. . Over
Ni-MH NiOOH MH KOH 500W/kg

- : Organic Over
Li-ion | LiMnO, C electrolyte | 1000W/kg
Ni-Cd NiOOH Cd KOH 170W/kg
Pb-acid| PbO, Pb H,SO, 300W/kg
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ABSTRACT

New 6-speed transmission for 3-liter class engines
has been developed as Honda's top-of-the-line manual
transmission. To be mounted on different models, this
transmission was given the capability to employ a wide
range of gear ratios and to handle high torque while
keeping its total length equal to transmissions for 2-liter
class. Computer aided engineering (CAE) analysis was
used to improve the gear stiffness in order to cope with
higher power outputs. The inside surface of the case was
made smooth and a force feed lubrication system driven
by an oil pump has been used to reduce oil agitation loss
in order to curb rise in oil temperature at high travel
speed. Much emphasis was put on reducing the weights
of each component, which resulted in a 3-liter class
transmission with the weight equal to 2-liter class. In
order to realize the level of quality appropriate for our
top-of-the-line vehicles, the transmission has been
equipped with a constant-mesh reverse gear and a dual
mass flywheel.
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Table 1  Specification of transmission

Transmission type

Manual 6-speed

Maximum speed (rpm) 7000
fg?;f?&i?ﬁ'e 317 over
1st 3.933
2nd 2.478
3rd 1.700
4th 1.250
Gear ratio sth 0.975
6th 0.770
Reverse 4.008
Final 3.285
Weight; Wet (kg) 67

Fig. 1 Main section of transmission
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ABSTRACT

An electric power steering system for F-1 was
developed and fitted in 2000-2001 model F-1 car. The
purpose of development was to reduce steering effort,
which reaches a maximum of over 350N during a race.
The new system achieves the assist performance required
for the F-1 car and is compact and lightweight with low
energy consumption. To achieve this, the motor, the
motor control unit driving the motor, the torque sensor
and the steering gear box containing the reduction gear,
and the control systems, were all redesigned. During
development, assist performance and response were
evaluated in bench tests, and stroking durability and
reliability were evaluated with simulation using actual
car data. Final configuration was determined using track
tests. As aresult, a system was developed which meets
assist performance targets and satisfies the F-1 car
durability and reliability requirements.
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ABSTRACT

Hybrid CAE models were constructed for the 2003
Accord to reduce cabin noise induced from engine order
vibration. The construction of Hybrid CAE was based
on combined numerical and experimental analyses,
which is a complex of two different approaches. Targets
for each systems causes cabin noise were established on
the basis of tests of the prototype constructed in the
initial stage of development. The achievement of these
targets has significantly reduced engine noise in the new
Accord.
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ABSTRACT

A method for divided measurement of the lateral
curve of rings was developed for use in assuring the
quality of metal pushing V-belts for continuously
variable speed transmissions (CVT). The method
measures the lateral curvature without cutting the ring
by dividing the full circumference into several partial
segments that are measured separately. The data for the
overlapping portions are cross-checked, and the data
starting point is then shifted over to calculate the peak-
to-trough eight automatically. The maximum quantity
is taken as the lateral curvature for evaluation. The
conventional method of lateral curve measurement by
cutting and expanding had shortcomings, since that
method could not be used for measurement prior to
testing on actual transmissions, and it involved a problem
of variation in the lateral curvature depending on the
cutting location when measuring rings that have
inflection points. The present approach has resolved
those issues.
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ABSTRACT

Technologies for 5-axis machining and high-speed
machining were developed with the objective of
shortening development schedules and achieving higher-
precision quality in NC machining of mock-up models
than with conventional NC machining, which consists
mainly of 3-axis machining. The conventional NC
machining setup was subjected to overall review,
including the infrastructure, hardware, software, and
machining technology. A new setup that links CAD/
CAM software with the NC hardware was then
developed, making it possible to perform 5-axis NC
machining and 3-axis high-speed machining. The
delivery of high-precision NC data was also made faster
at the same time. These new production technologies
were made capable of operational deployment, and as a
result the NC processing speed for mock-ups was
increased by a factor of five over conventional methods.

gooodd

gboboboboobooboooboooooooooon
goooooobObo NeOOooooooobbooooooo
gbooboooooooboobobobobobobooonoo
gboobaoobao

gbobobobooboobooobooooooobooobon
gboboooobooobobobobobobooboooo
gobooooooooooooooooooobooboooon
gboboooooooboboboboboboboooo
gooooooooooobooooooobobooobooooo
gboboood

gbobobooooNCchOobOoboooooboDbOo 10
gboboooooboooboobobobobobobooo

goooboooo
gbooboba

goboobooooboobboobobooobooboNed
o00oboo0o0ooo0o0 NCOOOoOoooooooboo
gboobooooooobo
gooooooooooooNCcOObooooooooo
gbobobooboboobooooog cCAbDObogonogoog
gboboboboboooooooooboboboono
goooo
goooooboobobooboboooooooooooboooon
00000000000 000D0O000 Fe. 100000
goboobbooobobooobboobobooboooooboo
gooooboooNcOOooooobobobbbbbooooo
goboobbooobobooobboobobooobooooboo
oodd CAD D0OOoooooooobbbbooboogog
goooooooooboobooboooooooooo

0 630



Honda R&D Technical Review

Vol.14 No.2 (October 2002)

Fig. 1 View of 5-axis machining
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ABSTRACT

A dual-wall exhaust manifold was developed that has
low heat capacity in order to reduce the time taken to
reach the catalyst activation temperature. An austenitic
stainless steel with significantly improved high-
temperature strength and oxidation resistance was
developed by optimizing the composition design so that
the inner tube could be made as thin as possible. The
use of this material made it possible to increase the
buckling strength at high temperatures and to make the
inner tube wall 0.4 mm thick. In United States emission
modes, a dual-wall exhaust manifold with an inner tube
having a wall 0.4 mm thick is able to reach the catalyst
light-off temperature 3 seconds faster than an ordinary
single-wall manifold that is 2 mm thick. This achieved
a reduction of approximately 22% in hydrocarbon (HC)
emissions. The combined application of air-fuel ratio
(A/F) control technology and catalyst technology
together with the developed exhaust manifold made it
possible to reduce the amount of precious metals used
in an under-floor converter by approximately 20%
compared to a 01 model vehicle with SULEV
specifications.
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Table 1 Applied material for each part
Part Material Thickness
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Inner tube Developed stainless steel 0.4mm
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Table 2 Typical chemical composition of the
developed stainless steel
(mass%)
C Si Mn Cr Ni N REM
0.07 0.31 0.79 22.86 | 11.68 0.20 0.03
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Table 3 Specification of the exhaust manifold for
comparison test
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Fig. 16 Converter heat-up behavior on FTP cycle
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ABSTRACT

Electronic throttle control has been focused in recent
year as a measure to provide high accuracy for idling
air control and improve emissions. For this reason, it is
necessary to achieve greater robustness in control
performance, to cope with variations in individual units
and degradation of parts over time. Up to the present, it
has been difficult for PID control systems to recognize
unspecified disturbances, and this has been an
impediment to the achievement of a balance between
robustness and responsiveness. To perform robustness,
an adaptive control system has been constructed which
utilizes sliding mode control and is provided with an
identifier to perform sequential calculations. This
technology has realized previously unavailable levels of
robustness and highly accurate and responsive electronic
throttle control.
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The Intelligent Power Unit (IPU) utilized in Honda's
Civic Hybrid Integrated Motor Assist (IMA) system was
developed with the aim of making every component
lighter, more compact and more efficient than those in
the former model. To reduce energy loss, inverter
efficiency was increased by fine patterning of the
Insulated Gate Bipolar Transistor (IGBT) chips, 12V
DC-DC converter efficiency was increased by utilizing
soft-switching, and the internal resistance of the IMA
battery was lowered by modifying the electrodes and the
current collecting structure. These improvements reduced
the amount of heat generated by the unit components and
made it possible to combine the previously separate PCU
and battery cooling systems into a single system.
Consolidation of these two cooling circuits into one has
reduced the volume of the newly developed IPU by 42%
compared to the former model.
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ABSTRACT

A method of mechanical grinding using nanosized
catalyst metal was applied to create hydrogen-absorbing
magnesium alloy with a chemical composition of Mg-
0.33 Ni-0.17 Fe (at%). The use of nanosized catalyst
metal made it possible to achieve a 15-minute process
time, one-fortieth or less in comparison with the
conventional method, with an acceleration of 13.3 G.
The manufactured hydrogen-absorbing magnesium alloy
possessed a microstructure with catalyst metal distributed
evenly across the powder surface and throughout the
matrix. As a result, the alloy yielded significantly
improved rates of hydrogen absorption/desorption,
achieving a maximum rate of hydrogen absorption of
7.49 wt%. This rate of hydrogen absorption places it
in the world's top level of hydrogen-absorbing alloys that
are currently being reported.
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ABSTRACT

In connection with development of an AT ECU, a
development aid technology known as HILS was
introduced for testing with the objective of improving
AT control reliability and shortening the time required
for development. It was necessary to assure calculation
accuracy in AT shift feeling simulation model and to
perform real-time simulation using the existing DSP in
order to realize the HILS technology. The present
development improved the method for modeling the AT
hydraulic pressure control system, implemented multi-
rating, and reduced the scheduler overhead, thus making
it possible to lighten the calculation burden on the CPU.
As a result, it became possible to perform real-time
simulation with assured calculation accuracy, so that the
HILS technology could be applied to development of the
AT shift control system.
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Table 1 HILS parameters
Classification Element
Engine Engine torque
Coefficient of friction
Clutch
Clutch clearance
Vehicle weight
Situation
Grade resistance
Electronic device
Condition (Short circuit, Broken wires)

Hydraulic circuit valve
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Table 2 HILS evaluation method for AT control
system

The engine speed must not flare while shifting.

Heat of the clutch must be lower than standard.

Shifting time must be shorter than standard.

Change of drive shaft torque must be smaller than standard.
The fail mode must be able to be judged accurately.

It must be able to drive.
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ABSTRACT

Design trials with 3D media in the product
development of transmissions revealed that increased
design times became a problem. Consequently, research
was performed on measures to resolve the problem,
including the building of a 3D design process,
development of the necessary 3D CAD functions needed
for such a process, establishment of 3D drawing rules,
and review of the development process. Design methods
were then built that utilize 3D media consistently from
layout to product drawing. With use of the newly built
3D design methods, design time was reduced to the level
of design using conventional 2D media or even less.
This made it possible to build a highly efficient
development system for use from design to manufacture.
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A technique was developed for simulating the
stiffness and strength of the transmission housing by
reproducing the behavior of the housing contact surface.
This technique uses non-linear modeling methods to
reproduce bolt tightening, positioning with dowel pins,
the behavior of contact surfaces with consideration to
gasket material and the stiffness of inner parts such as
the differential case. The predictive accuracy regarding
behavior in an actual transmission increased greatly as
a result, and the discrepancy with test results fell to 15%
or better. This made it possible to conduct evaluation
by simulating the housing stiffness and strength in bench
torsion testing at the stage of design. Specialized pre-
and postprocessing tools were also developed for
widespread dissemination of this simulation technique
among designers, shortening the calculation time and
labor to the amount of one-third of what it had been.
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ABSTRACT

This development project approached the objective of
maintaining AT functionality by focusing on the
filtration ratio of the ATF strainer with respect to
contaminants that are primary factors in reducing the
operating accuracy of the oil pressure control valve.
First, a filter medium was developed that raised the one-
pass filtration ratio for contaminants that are 1040 mm
in diameter to twice the ratio achieved by the current
nonwoven fabric used for the purpose. Next, the filter
medium was made with pleats so that it would provide
the filtration area required both to prevent increasing
pressure loss and to prevent reduction of dust holding
capacity. In order to prevent the pleats from adhering,
a lattice-shaped net was bonded to the front of the filter
medium, the molded plastic element was clamped inside
a plastic case that fits over the top and bottom, the outer
edges were vibration welded, and the filter was put in
place. The results from application showed that this
ATF strainer was able to achieve a 50% increase in the
guantity of contaminants that the oil pressure control
valve for an AT can tolerate while maintaining its
normal operating accuracy.
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ABSTRACT

The improvement of vehicle stability assist (VSA)
and other such forms of vehicle dynamics control
requires techniques for estimating the road friction
coefficient accurately and in real-time. The present
research integrated non-linear tire characteristics data
with vehicle side slip angle estimation logic to develop
a new estimation logic that is more accurate and has
greater response than the conventional logic. The
estimation accuracy of this logic was further verified in
tests with actual vehicles, thus demonstrating the validity
of the developed logic.
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ABSTRACT

A manual transmission case was developed by using
a heat-resistant magnesium alloy that achives a 24%
weight reduction over conventional aluminium alloy
case. AE62-Ca was developed by improving the
castability of the Mg-Al-Ca-RE-base heat-resistant
magnesium alloy ACM522, which had a record of use
in oil pans, and this new alloy was applied. At the same
time, with the objective of achieving a more reasonable
price, a recycle process was developed that yielded
return rates on a par with general magnesium alloys; a
formed-in place gasket was developed that provided
adhesive strength without chemical treatment; and
fluorocation resin coating bolts were also developed to
prevent galvanic corrosion at contact surface.
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ABSTRACT

To simplify the production process for vacuum-
formed instrument panels, adhesive spray coating of the
surface of the plastic foundation has been replaced by
pre-coating on the reverse side surface of the laminated
skin, reducing the amount of procedures required for
spraying and drying. Development of an adhesive with
excellent olefin adhesion qualities has enabled reduction
of the amount of necessary pretreatment of foundation
and skin. Adoption of these methods has rationalized the
production process, reducing the required number of
procedures from nine to five, resulting in the
achievement of cost reductions.
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Table 1 Adaptability of adhesive
Supste | SOHBHY [ pgoso | Sty
(Plastics) (SP Value) (Polymers) (SP Value)
1 Teflon 6.2
Low |Silicon 7
polarity | Polypropylene 7.9 Olefin 8
Polyethylene 7.9
Polystyren 9.2 CR rubber 9.2
ABS 9.3 EVA 9.4
Acryl 9.3 Urethane 10
PVC 9.6 Epoxide 10.4
PET 10.7 PET 10.5
Polyamide 13.2 Polyamide 13
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Table 2 Composition of adhesive

Materials Property Main purpose
Base |Olefin resin | Modified PP A |Low melting point | Adhesion with PP
resins Modified PP B |High melting point | T, Heat resistance
Modified rubber | —— 1, Flexibility
Additives | Tackifire Modified rosin | Middle melting Initial adhesion
point
Hardener | Hardener Extra high Reaction with the modified resins
melting point
Solvents |Aliphatic Cyclohexane |bp 81°C Viscosity control
Aromatic Toluene bp 110°C Dissolution
Ketone MIBK bp 116°C Viscosity stability
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ABSTRACT

A tire air pressure monitor system for motorcycles
was developed. The system quickly informs a rider of
air pressure shortage or air leak of tire. High monitoring
accuracy was obtained by compensating temperature of
air pressure by measuring of air pressure in tire, changes
in pressure and temperature during running, and lowering
of air pressure at flat tire. An air leak is judged by speed
of the air leak converted from air pressure change and
temperature change. The adjustment of the unbalanced
revolution of wheels was minimized by mounting the
separated tire valve and the sensor. Indication of the air
pressure and alarm to a rider was for enhancing the
recognition during running.
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Table 3 Indication of system error

Failure modes Indications
ID failure FEOO or REOO
Status failure FEO1 or REO1
Receiver counter failure FEO2 or RE02
Receiver system failure EO3
Transmitter battery voltage failure FBAT or RBAT

F: Fronttire R: Rear tire
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ABSTRACT

Riders require comfortability to the crank noise level
as well as a handling and a riding vibration. Simulation
modeling method of a single-cylinder engine for
motorcycle was established to identify the occurrence
mechanism of an unpleasant crank noise. The combined
approach of an experiment and numerical analysis was
applied to evaluate a design change for determining a
concern of crank noise. An experiment is effective to
identify an important parameter to decide the behavior
of an engine when modeling of an engine. The result of
numerical analysis by using the established model was
verified by experiment data of prototype.
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ABSTRACT

A mechanism of chain noise that is one of the factors
of motorcycles running noise can be classified into two:
low frequency noise originated from cordal action
according to engagement order of chain and high
frequency noise generated by impact of when a chain
roller contacts sprocket bottom. A shape improvement of
urethane resin damper mounted on the drive sprocket and
a drive chain of steel roller with urethane resin roller
were effective for noise reduction, respectively. The new
chain system that combined these new ideas has been
proven to be capable of reducing the chain noise to half
compared with a conventional system.
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ABSTRACT

A new-type medium coupe was developed by
applying a sportiness according to an interior sound
index derived from correlation analysis of objective
parameters and subjective evaluation using actual cars.
The target values on this index were determined at the
initial stage of development from the new car concept
and the relative positioning of competing cars. The
target sound was then determined on the basis of
subjective evaluation from listening to artificial sounds
that represented candidate target values. The air intake
system taken from the base sedan system was modified
exclusively for the coupe so that its intake tube diameter,
length, location of the intake orifice, and so on could be
controlled to adapt it to the particular needs of the coupe.
This yielded an interior sound with the sportiness and
linear feeling during acceleration that were the objective
for the coupe.
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Sensory Evaluation of Road Noise with Organic Reaction using Brain Waves
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ABSTRACT

A method for direct measurement of organic reactions
(brain waves) was used to evaluate interior road noise.
This was used in addition to the conventional, indirect
method of descriptive sensory evaluation. The results
showed that the annoyance factors in perception of
sample sounds that included road noise could be divided
into an active pleasant-unpleasant factor and a passive
comfort-discomfort factor. The use of brain wave
measurement for the passive comfort factor demonstrated
the possibility of obtaining objective descriptions that are
statistically significant.
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Table 1 Average emotion spectra during one term for each subject

Color of number shows consistency of order between states of eyes opened or closed;

Agree perfectly, Agree partly, Disagree

Ranking of average emotion spectra Ranking of average emotion spectra
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a b c a b c a b c a b c
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ABSTRACT

The purpose of this paper is to introduce the new
pass-by noise analysis technology with utilization of
engine control data. This newly constructed
measurement system obtains comprehensive engine
control data while measuring Pass-by noise levels on
vehicle with real-time data analysis capability. This
measurement system combines different functions and
features into one. One system converts digital values
obtained from an engine control unit into an analog
signal output, while the other obtains multiple channel
analog signals. By performing Pass-by noise testing with
this system, the relationship between environment
induced fluctuating engine control parameters, such as
charging efficiency and ignition timing, and the effect
on noise levels is determined. Furthermore, by
normalizing obtained data to standard environmental
conditions, vehicle noise levels and the amount of
change in noise levels resulting from specification
changes are accurately evaluated.
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ABSTRACT

The purpose of this paper is to propose the simulation
method using Finite Element Model in order to predict
exhaust radiation noise. This newly developed method
predicts the radiation noise in a sound field located away
from the vibrating surface of structure by coupling
calculation between fluid exhaust gas and exhaust parts.
By applying measurement values to boundary conditions,
accurate radiation noise from the exhaust system is
obtained, and the noise causing parts and the mechanism
are clarified. The method enables the investigation of
exhaust radiation noise in an early development stage.
Also, an accuracy of measurement values using in
boundary conditions is improved by introducing
semiconductor pressure sensors with 1-MHz sampling
and a laser Doppler velocimeter. Furthermore, the
existence of a shock wave in an exhaust pulsation is
observed from the measurement results.
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ABSTRACT

A noise reduction issue involving abnormal noise
from the filter arose during the development of an over
driven compact oil pump. This issue was approached
by focusing on the amplitude of the oil pressure at the
pump discharge side (hereafter oil pressure amplitude)
which was the excitation force. Noise reduction was
implemented using technology to reduce the oil pressure
amplitude. This involved revising the number of teeth
in the rotor and changing the characteristics of the
opening valve.

A small-diameter, multi-toothed compact rotor was
developed to take full advantage of compactness and low
friction for the 03 Accord. The number of teeth in the
inner rotor was increased from four to eight, then the oil
pressure excitation force was reduced. The relief valve
was also given additional pre-relief holes in order to
improve the valve opening response, with the objective
of improving the product’s marketability with respect to
noise and vibration
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ABSTRACT

“Press map method” for simple and high speed and
“Press CAE analysis method” for in-depth and high
accuracy were developed as tools for considering a press
formability of motorcycles’ fuel tank. The methods
enabling evaluation of press formability in the design
stage were established. The effectiveness and reliability
of the methods were verified by confirming the
correlation of actual measurement data with the analysis
result in applying the method to the actual models.
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