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On the Publication of HONDA R&D
Technical Review Vol.10

First of all, I would like to congratulate on the publication of Vol.10 of the HONDA R&D
Technical Review, the 1998 Edition, which coincides with the 50th Anniversary of the foundation
of HONDA Motor Co., Ltd.

The HONDA R&D Technical Review was first published in 1989 by a group of interested
engineers at HONDA R&D Center. | truly admire the efforts of those R&D members who have
written for the Technical Review and also those involved in the editing process for the those 10
years during which the environment surrounding the automobile industry has increasingly became
severer forcing our associates to work efficiently more than ever their daily works.

Turning our eyes to the future, because of the increased concern for our global environment,
diversification of customer requirements and globalized competition among the companies, it
now requires not only the presentation of products of outstanding concepts and a further reduction
of environmental stress, all of which emphasize the importance of our research and development
activities.

Consequently, HONDA R&D Technical Review will play a more important role than ever
before. Its role is to provide* ba” or a space for communication in order to receive an objective
evaluation from experts around the world by presenting our philosophy and the various processes
of our research and development which are not necessarily expressed in our products and by
doing so, it will also provide our engineers with & path” to the world for the realization of wider
and higher level of future technologies.

To respond to the changes in our environment, | hope that the Technical Review will not only
further improve the quality of its contents but also provides the experts in Japan and around the
world as well with a wide range of timely and well balanced reports and that it will also assume a
role of maintaining the recording of our research and development efforts.

In conclusion, I would like to ask those involved in the publication to consider establishing a
system in which more engineers can constructively participate to constantly improve the content
of the Technical Review and bringing it more closer to the goals and ideals set at the initial
publication.

Hiroyuki Yoshino

President, HONDA Motor
(Former president, HONDA R&D)
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ABSTRACT

The fourth World Solar Challenge (WSC) was
held in Australia in October 1996. Honda
challenged this race in third times, won again and
established a new record.

The new solar car for 1996 WSC was devel oped
as two seater type and greatly improved in running
resistance, generated electric power, motor
efficiency and others to run faster. It was also
improved front view and others, and adopted four
wheels to drive safely. For the racing strategy, we
evolved the driving method and could drive more
efficiently.
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Table 1 Vehicle class

O Gallium Arsenide and
new type solar cells

O Silicon solar cells

O Amorphous solar cells

O Silver-zinc and
new type batteries

O Production lead acid
batteries

O One-seater

O Two-seater

Solar cells

Battery

Crew

Table 2 Battery weight

Silver-zinc and
new type batteries

Production lead acid batteries

40kg or less

125kg or less

Nickel-zinc batteries 75kg or less

Nickel-cadmium/

Nickel-Iron batteries 100kg orless
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The evolution of the one-seater vehicle
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The study of the two-seater vehicle
(Persentage of fair weather:59%)
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Teble 3 Weight of body materials

Material Weight(kg) \é\r/g;?ohrttion(%)
CFRP 37.8 70
Honeycomb 5 9
Paint 4 8
Glue 3.5 7
Acrylic 2.03 4
Foam 0.5 1
Insert nut 0.48 1
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00 (Fig.7)00000000000000000000
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000D00000000000000000
0D00O000000000000000000000
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00O (Fig.8)0
0000000000200 010kgi O O 0 O 43kgD
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Fig.6 Body structure
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Fig.9 Other CFRP components
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Table 4 Motor specifications

Maximum

6kW Efficiency | Over 95%
output
Maximum 80NM Weight 9.3kg
torque
Maxium .
rotating 1500rpm Size $319x 58mm
speed




gbooooooobOooooog

Fig.12 Section of motor
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Table 5 Specifications of 96Dream
Overall lengthx wideth  |6000x 2000x 1100mm Solar cells type Monocrystalline silicon
x height (Made by Univ. of NSW )
Wheelbase 2244mm Total output 1.9kW over
Tread (Fr/Rr) 1320/1320mm Battery Silver-zinc batteries
Wheel arrangement 2 (front), 2 (rear) (Made by Yuasa)
(Left-rear wheel drive) Nominal capacity 3.24kWh
Total weight 170kg Motor DC brushless motor
Ocuppant capacity 2 persons (160kg) Maximum power 6kW
Body CFRP (Aramid honeycomb Maximam toraue 8ONm
sandwich structure) ) a
. ) Aerodynamic drag (CpJA) | 0.101
Suspension (Front/Rear) |Double wishbone ) .
Rolling resistance 0.00229
Brakes (Front/Rear) Hydraulic dram/hydraulic rim .
Cruising speed on a Over 90km/h
Tires (Front/Rear) 65/80-16 (Made by Michelin) | clear day
Steering wheel Center controltype bar handlel maximum speed Over 140km/h
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Development of Solar Cell Module for 96Dream

goooogo®n ooooogoe ooooogo®

Tadahisa NAKAMURA Haruya ARA Takayuki YAMADA
gogo ABSTRACT
19960 O World solar challenge 0000000000 The 96Dream developed for the World Solar
00000 MOO0000O0O0O0O0oooOooooooo Challenge has many new mechanisms and new

technologies. This paper describes the solar cell
module with light weight, low loss and excellent

gooboooooooooooooooooooood
gomoooomooooooooooooobooog

formability.
00o0o000o0O0o000oO0o0ooDOooOoooooo The substrate is made by polycarbonate with
0000000000000000000000000 good impact strength and workability, and treated
00O0o0ooO0O0O00000000 wmamww&Mmammgmrmmmmuﬁmaw
0SS,
nooooesnmoooomooonoonn As a result, we have achieved 14% weight
oobboooboobooobobooobbboooo reduction and 3/4 energy loss compared with
93Dream.
oooooo Table 1 Method of pasting solar cell
199601 100 0 0 0 0 World solar challenge 0 0 0 0 O Direct Module
(1 Protection from external
000000000000000199300000000 |0 Low incident energy force,dust and water
Merit 1 joss 0 Good handling
0000000000000 000000000000 3
O Production in parallel
000000000000000000000000 with body
O Cell is breakable for N .
World solar challenge0 0 00000000000 OOO Demerit | €xternal force O Diminution of incident
. energy
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Table 2 Peformance target

Item Performance target
Diminution of energy loss 04.0%
_ngh depsﬁy on-board 0 98.4%
installation
Weight reduction as 010%

compared with 93Dream
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Surfacel Acryl
Average thickness[] 1.0t
Op0 Omin.0.750 max.1.250

Adhesivel Silicone
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|
/ Solar Cell0) Back side contact type
Back face Poly-vinyl-fluoride(0.1t)

Fig.1 Construction of solar cell module (93Dream)
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Table 3 Requirements and measures

Requirement Measure

(O )Weight reduction

(0)Improvement of
aerodynamic
characteristics

(O )Diminution of space
between the cells

(O )Protection from dust

(O )Diminution of reflection

[ Development of new surface
0 material

] Improvement of surface form
[ Development of optimal

O anti-reflection coating

[ High density on-board

installation
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Table 4 Comparison of surface material

Acryl Acryl . Olefin PC | sawtooth
Item (93 AR Olefin AR PC AR waveform|
material
\éveigfh[ ity(C) D D o o o o X
Speatic grait ()l 120 | 120 101 | 101 | 120 | 120 | 120
thickness(mm 0.8 0.8 0.8 0.8 0.5 0.5 1.0
Transmission | O O @) O O 0 o)
Energy loss(%) 5.4 1.4 59 1.2 9.1 14 7.1
Durability o o X o [¢] o (¢]
h f
g oones) | 01 | 02 | crak | 04 | xo 02 | 01
Impact
strength g u o o O O O
Izod impact notch
(kg cmiem) 16 16 3.0 3.0 6.0 60 | Offect
Thermal
expansion g U © ° © © 0
Thermal coefficient| gx 105 | 8x 105 | 7x 10° | 7x 10° | 7x 10° | 7x 10° | 8x 10°
(cm/em/T)
Heat distortion| [] O o [¢) o o O
HDT(O) 90 90 120 120 120 120 90
Evaluation | [ o X a O a g
0 O excellent
o [0 good
0 O slightly better
x [J no good
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Table 5 Relation between molding condition and
stress concentration

Cure temp.
Item 850 600
Dimensional change (mm) 1.7 0.9
Stress (MPa) 8.0 4.3
Cure time (hr) 15 3

Table 6 Efficiency of solar cell module

93Dream 96Dream*
Cell efficiency(%) 21.2 22.57
Module efficiency(%) 20.3 21.83
Module loss(%) 4.2 3.3

*3cells for efficiency measurement
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ABSTRACT

The propulsion motor for “HONDA EV PLUS’
has been developed as an electric motor using the
type of "DC brushless", which is known as a
technology that achieves both high efficiency and
high output power density.

The developed technologies include the
following items.

(1)Simulation method of magnetic circuit analysis
which is capable to design-in efficiency and
performance.

(2)The control technology for a motor operation
which achieves big torque and high revolution.

(3)Construction of rotor and cooling which achieve
high revolution and high output power density.
Also this propulsion motor which was designed

by using these has power density more over 1kW/

kg and 91% efficiency at Combined Mode achieves
most suitable for "HONDA EV PLUS'.
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ABSTRACT

Nickel Metal Hydride batteries (Ni-MH) that
had been developed since 1991 are applied for
HONDA's "EV PLUS" launched on California state
in May, 1997. Batteries for EV are quite different
from consumer batteries, in particular, temperature
condition affects battery performance and cycle life
remarkably in accordance with heat generation due
to battery itself. Accordingly, heat management
technology including the development of battery
materials, the structural design of battery module
or pack, and installing system is strongly demanded.
In this report, battery development logic would be
discussed through the heat behavior analysis of Ni-
MH batteries which would be decomposed to
several factors like battery reaction heat or electric
heat etc.
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ABSTRACT

Following current national emission regulationsin
some European countries, starting from June '99 a
common European regulation for exhaust emissions for
motorcycles (97/24/EC Chapter 5) will come into force.
HONDA recently presented a newly developed 3-way
catalyst system aiming to reduce emission levelsto 1/10
of the limit values of this new regulation. These efforts
are part of HONDA' s environment strategy that attaches
importance to environmental conservation.

HONDA aimed to achieve this objective for the
exhaust emission values (CO: 1.3 g/km, HC: 0.3 g/km,
NOx: 0.03 g/lkm) in the ECE40-01 mode, while meeting
the development objectives in terms of engine
performance and throttle response for the 1998 model
of the “VFR 800 FI”. This could be achieved by
introducing the exhaust emission reduction system and
assuring precise control of the injected fuel amount
particularly during acceleration leaning the air-fuel
mixture ratio and maintaining a good driveability at the
same time. The most appropriate position of the catalyst
device was chosen and the secondary air injection system
was coupled with the exhaust port. With this system
particularly low exhaust emissions were achieved while
maintaining the above mentioned overall performance
aimed for this model.
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Table 1 Major specifications of VFR800FI

Cylinder layout V-4
V-Angle (degree) 90
BorexStroke (mm) ¢ 72x48
Displacement (cm®) 781
Compression ratio 11.6:1
Valve system DOHC 4 Valve
Max. power/Ne (kw/rpm) 74/10500
Max. torque/Ne (Nm/rpm) 78/8500
Dimensions (LxWxH) (mm) 2095x735x1190
Wheelbase (mm) 1440

Dry weight (kg) 210

Fig.4 Section view of VFR800FI engine
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Table 2 Result of VFR800FI exhaust emission

CO 0.4 g/km a000m
HC 0.3 g/km
NOXx 0.03 g/km
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ABSTRACT

Lean-burn is one of the available technology to
improve fuel economy arise from development of the
engine indicated thermal efficiency. Though it is
required not only higher performance and more good
fuel economy but also lower NOx emission, lean-
burn leaves much to be desired. To develop of a new
1.8L lean-burn engine, variable valve timing and lift
mechanism (VTEC) and combustion improvement
systems under |ean mixture operation are introduced.
A new 1.8L lean-burn model vehicle achieved 12%
more power and 24% better fuel economy and lower
exhaust emissions equally against our previous 1.8L
vehicle. This engine features the new concept intake
port and combustion chamber that designed on the
basis of computational fluid analyses. In this paper,
technologies and that effects such as improvement of
new lean-burn engine and computational fluid
analyses results are described.
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Table 1 Engine specification

Engine type 98 model (Lean-burn) 94 model (Previous)
Cylinder configuration In-line 4-cylinder «—
Bore x Stroke (mm) 85x81.5 —
Displacement (cm?) 1849 «—
Compression ratio 93:1 9.0:1
Valve train SOHC VTEC SOHC
Rocker-arm type Roller Slipper
Valve diameter | In. $34x2 $32x2
x number Exh. $29x2 —
Intake port type With window Normal
Combustion chamber Pentroof Pentroof
configuration +Bowl-in-piston

Fuel supply system Programed fuel injection «—
Ignition system Programed ignition —
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This paper describes performance and technical
features of 2.3L L4 engine developed for '98 USA
model new "ACCORD", which has achieved not
only high performance, high fuel economy, low
noise and vibration but also meets Californian LEV
(Low Emission Vehicle) emission standards.
Especially, one of Californian market models
meets ULEV (Ultra Low Emission Vehicle)
standards world-first as mass-produced gasoline
engine.
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Fig.1 Cross and longitudinal section of F23A engine
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Table 1 Engine specification

Engine type F22B F23A

Cylinder layout Inline 4 Inline 4
Displacement (cm ) 2156 2254

Bore x Stroke (mm) ¢ 85x95 ¢ 86x97

Bore spacement (mm) 94 94
Crankcase height (mm) 219.5 219.5
Compression ratio 8.8:1 9.3:1

Valve train SOHC VTEC 16 Valves SOHC VTEC 16 Valves
Valve number 4 4

Fuel supply system HONDA PGM-FI HONDA PGM-FI

(Programmed fuel injection)

(Programmed fuel injection)

Ignition system

HONDA PGM-IG
(Programmed ignition)

HONDA PGM-IG
(Programmed ignition)

Knock control system

applied

Fuel

Regular unleaded

Regular unleaded

Maximum power (KW/rpm) 107/5500 110(109;ULEV)/5700
[PS/rpm] [145/5500] [150(148;ULEV)/5700]

Maximum torque (Nm/rpm) 199/4500 206(201;ULEV)/4900
[Ibft/rpm] [147/4500] [152(148;ULEV)/4900]

BSFC(g/kWh/rpm) 272/3000 270/3000
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Fig.2 Section view of F23A engine
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Table 2 Comparison of exhaust system specification

Engine type F22B F23A
Emission category Tier 1 LEV ULEV
Ferrous Ferrous Stainless
Exhaust manifold : . steel
casting casting
stamped
*
Oxygen Oxygen UEGO
. . sensor,
Air fuel ratio sensor sensor sensor oxvaen
X2 X2 Y9
sensor
Volume
1.7 1.7 1.7
L)
Cell No.
Catalytic | (/sq.in.) 300 600 600
converter
Platinium | Platinium | Paradium
Material | Paradium | Paradium (High
Rhodium | Rhodium | capacity)

*UEGO=Universal Exhaust Gas Oxygen sensor
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Engine type F22B F23A
Main journal

diameter (mm) 50 55
Crank pin

width (mm) 24 20
Qrank pin 48 45
size (mm)

Shoulder web

width (mm) 20 22
Rotational 478 385
mass (g)
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ABSTRACT

Improvement in noise and vibration performance
is one of main concepts in 2.3 liter L4 engine
developed for 1998 year model “ACCORD”. Setting
2.2 liter L4 engine for 1994 year model “ACCORD”
as base, this target was achieved by optimization of
moving parts mainly, by utilization of evaluation
methods and simulation technologies.

This paper describes concepts and effects of
modifications applied to each parts in order to
reduce engine noise and vibration.
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Table 1 Crankshaft specification

F22B F23A
Crankarm length (mm) 47.5 48.5
Main journal diameter (mm) 50 55
Pin diameter (mm) 48 45
Pin width (mm) 24 20
Overlapped length (mm) 15 15
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Introduction of Optically Access Engine to Investigate in Cylinder Phenomena
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ABSTRACT

It is necessary to observe the in-cylinder
phenomena directly for understanding in-cylinder air
motion, combustion and evaluation of the numerical
simulation. For each purpose, we have developed five
types of optically access engine for 1.5L-Civic, 2.2L-
Accord and Diesel engine.

This paper describes the usage, structure and
peculiar technique in design, and introduces the
examples of the analyses using these engines.
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Fig.1 Optically access engine Fig.2 Visualization items in engine cylinder
Table 1 Measurement demand for optically access engine
Continuous :
Masyrement Method Light location Cams_zra Measurement Tes_t_ running Load Ma}ntenance
item location timing condition| "y o interval
Horizontal and vertical laser
Air fuel ratio | LIF,CARS sheet(orlbeam) into the B."“°".‘ and Ignition timing | Firing 15 min. Partial | 1 Month
combustion chamber near the side view
spark plug
Flame High speed Bottomand | Flame - ) )
propagetion | camera Not necessary side view E;?ir;zgatlon Firing 15 min. Partial | 1 Month
High speed Flame
Knock ca?nerg Not necessary Efgéo\r;e?vnd propagation Firing 1 min. Full 1 Month
period
Fuel droplet : ;
H Horizontal and vertical laser
' .
motion Laser sheet | sheet into the combustion ‘39“0"_‘ and | Induction Firing 15 min. Partial | 1 Month
(velocity and . side view stroke
diameter) chamber near the inlet valve
Air motion | Laser sheet | Laser sheet(or beam) into the | Bottom and Igd;ct;on ?‘ N Motoring | 15 min. 1 Week
and velocity | PDV,LDV whole region of cylinder side view sl?okg essio Firing 1 min. Partial
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Table 2 Engine specifications

Accord

2.2 type Diesel type

Civic 1.5L type

Engine type Water cooled 4stroke single cylinder < -

Borex Stroke
(mm)

Displacement

Volume (cc) 360 539 402

Window type Window [Short sleeve| Long sleeve| Window |Short sleeve

Window
material

@ 75.0x 81.5 (p 85.0x 95.0fp 80.0x 80.0

Quartz Quartz Quartz Quartz Sapphire

Visualization | Combustion | Upper part [Whole area | Combustion | Upper part
area chamber of cylinder | of cylinder | chamber of cylinder

Compression 79 9.2 9.2 6.5 19.5

ratio
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ABSTRACT

A new analyzing method which allows to
measure quantitative carbon deposits discharge
condition and these phenomena by using optically
technology for piston top rings half stick condition
caused by Combustion Chamber Deposits (CCD), has
been developed.

By this method, half stick condition which comes
from intermittence reduction phenomenon by top ring
gap fluctuation and due to oil film depletion of top
ring out side surface, was able to be measured. And
the more, the relationship of top rings CCD discharge
mechanism and half stick phenomenon was found,
and half stick condition was improved by small twist
angle of top rings and small real side clearance
setting which makes CCD discharge function better.
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Table 1 VTR camera specifications

Camera type g .
i | 410000 370000
Picture element (768Hx494V) | (768Hx493V)
] 201 203
Scanning type Interless Interline
Scanning frequency (57sakriz | (75734 leiz
(V)59.94 Hz | (v)59.94 Hz

max 1/10000

max 1/10000

Shutter speed

Lens magnification 10175 10100
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Table 2 Engine specifications and test conditions

Engine type L4 2.2L SOHC 4VALVE
Compression ratio 8.8

Bore x Stroke ¢85 x 91mm
Engine speed 1800 rpm
Intake manihold vacuum pressure 40 kPa

Coolant temperature after engine start 20~30°C
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Table 3 Specification of piston top rings

Ring type A B
h1 (mm) 1.188 1.188
al (mm) 3.098 3.098
Ring tension (N) 0.91 0.83

Twist angle (deg)

Ring effective

side clearance (um)

Fig.7 Picture of firing test
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The research on piston slap has been made
mainly for FC cylinder liner, however, it has not
been made for FRM one. The purpose of this paper
is to clarify the piston slap mechanisms for the FRM
liner cylinder block, for the thrust side and anti thrust
side under the cylinder temperature condition from
cold to hot, by measuring and analyzing the piston
slap. Furthermore, using 2-dimensional piston motion
simulation, it is confirmed that the slap is accurately
estimated by the calculation considering a skirt
profile at high temperature condition.
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Table 1 Engine specification

Cylinder liner FRM
Cylinder layout In-line 4
Bore x Stroke (mm) ¢ 87 x 90.7
Displacement (cm?3) 2156
Compression ratio 106 : 1
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Fig.2 Piston motion and cylinder vibration measurement
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Table 2 Input data

Contents

Bore/Stroke, Engine speed,

Engine )
9 Bank angle, Cylinder pressure

Mass, Piston pin offset, Clearance,
Piston Center of gravity point, Skirt profile,
Skirt stiffness, Thermal expansion

Connecting | Length, Mass, Inertia moment,
rod Center of gravity
P|s_ton Mass, Outer diameter
pin
Piston . . .
ring Dimensions, Mass, Tension

Cylinder

Ring friction pressure  Ppiston pin friction

Bore
deformation

Crank pin
friction

Fig.15 2 dimensional simulation model
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Analysis of Sealing Behavior of Fluid Sealant in Steel plate made Engine Oil Pan
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ABSTRACT

A conventional evaluation method of hardening
speed (Touch Free Time) of fluid sealant
(hereinafter, we call Gasket in this report) could
evaluate only the superficial stiff state of a gasket
mono-article. However, we achieved the evaluation
method of a portion sealed up in an assembled state
by using heat analytic equipment. We propose
gasket and flange surface specifications in case of
fastening oil pan (steel plate) on aluminum flange
from a standpoint of the initial reliance for engine
manufacturing process. Also, in order to maintain
a long-term reliability we built guidelines of flange
shape by analyzing its behavior by the difference
of heat expansion rate, and by engine vibrations.
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Table 1 Test conditions

Item Conditions

Cure time Less than 2 min.

in room temperature.

The shape of flanges D, $16, D, ¢ 36 and

width of a flange 10mm

Bead size of the sealant $203
to put onto a flange

The test method to Pressurize 9.8kPa up every
measure a leak pressure | 10 sec.after starting

in 19.6kPa and hold time
10 sec.and then measure
the pressure to start to

leak air out.

Contact surface
Loosening behavior

Sy

Shearing behavior

Fig.3 Flange behavior

Y : Hydrolyzing functional group

| |
-Si-Y 4+ HO0 — -Si-OH + YH1
[ |

(Sealant component) (Gas product)

| | | |
-Si-OH + Y-Si- — -?i-o-?i- + YH?T
| |

(Closslinking product)

Fig.4 Hardening mechanism of gasket
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Table 2 Specification of gasket

Item Specification of sealant
Type A Type B Type C
Cure system Deoximo | Deoximo | Deoximo
Viscosity (Pal s) 200 200 120
Tack free time (min.) 6 5 10
Hardness (Hs) 60 36 60
Tensil strength (Mpa) 3236 2452 3236
Elongation (%) 370 400 220
Shear strength (Mpa) 2256 2059 2157

(1) The sealant before curing
— Thermal cracking temperature (A Wt=-0.5%) : 460

550

Thermal cracking temperature: 460

(TG=99.5%)

400 75

250

Temperature (0 )

100 25

-50 1 L 0
0 6.12 12.2 18.37 24.49

Time (min)

(2) The sealant after curing

- Thermal cracking temperature (A Wt=-0.5%) : 2340
550 T 100

‘Thermal cracking temperature: 2340

(TG=99.5%)

400+ 75

S) -
o S
S 2500 Temp 50 &
® o
5 =
Q
=
@ 100f +4 25

.50 1 ! L 0

0 6.12 12.2 18.37 24.49
Time (min)

Fig.6 Thermal cracking temperature
before and after cure reaction
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Fig.7 Result of hardening time
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Fig.8 Relation between gasket viscosity and
air leakage
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Table 3 Test conditions

Item Conditions
Cure time Less than 2 min.
in room temperature.
The shape of flanges D, 916, D ;¢ 36 and
width of a flange 10mm
Bead size of the sealant $203
to put onto a flange
Gap of sealing face 0.2mm

The test method to Pressurize 9.8kPa up every
measure a leak pressure | 10 sec. after starting

in 19.6kPa and hold time
10 sec.and then measure
the pressure to start to

leak air out.

Shear strength (Mpa)

0 100 200 300
Dipping time (hrs)

Fig.9 Oil resistance
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Fig.10 Flange shape of oil pan

Table 4 Test conditions

Iltem Conditions
Time from engine assembly .
30min.
to engine air leaked test
Time from engine air leaked test
150min.
to engine firing test

Engine revolution 2000rpm

Engine oil temperature 120°C
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Table 5 Result of measurement

Gasket type  |oreaer®™1 1| 2| 3| 4| 5 | 6

Fluid sealant X 26| 35| 40| 36|6.1|28
type Y 45| 34| 44| 22| 38|55
VA 26| 18| 62| 33|31]|60
Rubber X 54| 43| 45| 34|36|17
type
Y 61| 42| 41| 22|70/ 29
Z 44|37 99|52]33|25

Sealing line
(Gasket)

Gap
sensor

Target

Fig.14 Schematic of measuring position
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goooooon
FUJISHIRO

goooooo®

Masahiko HIGUCHI  Masamichi

Hidekazu AKIYAMA Michihiro TOKUNAGA

gogo

gooboooobobooobooboobooboooo
gbobooooboobooboooboobobooooo
goboboooobooboobooobogoboobooooo
gbobooooboobooboooboobobooooo
gooooooobooboboooo

goobooooobobooobooboobooboooo
go0o0ooo0d0okHzOODOODODOOOOOooOOO
goob0o0ooooO0obO0oooobOOooobooooo
gooboooobooboobooobooboobooooo
goob0o0ooooO0obO0oooobOOooobooooo
Oo0ob000o0o0obb0o00b0bO0O00nOFRFD Fast
Fourier Transform I O OO0 O00O0O0O0OOOOOOOO
gooooooooooo

JjoobO0o0oo0ob0obo0oO0oboOoooobooboooo
goobooboooooooboobobooboboobo

ABSTRACT

The flexible joint absorbing vibration of exhaust
system generally obtains an interlock, since this
works as a heat guard and prevents a potential
displacement of the flexible joint. The interlock
sometimes generates rustle noise owing to the
interference construction, and this noise may cause
a problem to a development of a vehicle.

In this paper, we suggest to listen to the vibration
signal of the interlock, because it is hard to analyze
rustle noise by a measured acoustic signal from the
view point of the signal to noise ratio. We also
propose the analysis method using a short time FFT
(Fast Fourier Transform) and a color contour map in
order to visually check such vibration.

With this proposed method, the noise generating
mechanism and the cause are quantitatively clarified,
and the precautions on the design are clearly shown.
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Table 1 Noise features and generating modes

Type of noise Features Generating modes
. « Very low engine rotation
. « Generation before use
Rustle noise G tion by tapping flexible ioint (around 500 rpm )
before use eneration by fapping flexible jomn « Clutch engagement when starting in

« Light rustle noise . .
manual transmission vehicle

TYPE 1 « The same noise generation as the - Very l(;W Zgglne rotation
Deterioration one before use, after several days (around 500 rpm ) o
.  Clutch engagement when starting in
. at the early stage running mel _
Rustle noise manual transmission vehicle
after use « Deceleration, or engine racing
TYPE 2 « Generation at high engine rotation '
o : gh eng (4000 ~ 6000rpm)
Deterioration  Loud noise level . ) . ’
. . * Loud noise generation especially in
by input forces « Easy recognition by users . .
manual transmission vehicle

Outer braid
j, Flexible tube
R Inner braid
\
Interlock

WA i
Im)

EN_GEN,

N
P
) . N
Section of interlock
Fig.1 Sketch of a flexible joint and its component
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Listening rustle
noise itself

Compare with the noise
for the listening test

Vibration
measurement of
each component
D/ Time domain analysis

Ny 7‘A_,\,<3)_ﬂj

Listening vibration data

Speaker

Fig.2 Method of noise analysis

Domain A : Rustle noise
domain

Non rustle
noise domain

Domain B :

[ 3 100

[N
o

Frequency [kHz]
V.A.L.[dB]

w

Engine speed [rpm]

Fig.3 Vibration acceleration level (V.A.L.) of the
interlock when generating rustle noise
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Fig.6 Vibration acceleration level (V.A.L.) in case
of the unconstrained interlock
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Fig.7 Vibration acceleration level (V.A.L.) in case
of the constrained interlock
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Table 2 Play coefficient (newly defined)

Flexible joint type Play coefficient
Type -Al 0.4
Type -B1 0.7
Type -A2 1.1
Type -C 1.3
Type -B2 1.6
V.A.L. in high frequency 5.0G

[ (generation domain of rustle noise)
10dB

Calculating high frequency vibration level
(generation domain of noise) in actual cars by
substituting basic engine order harmonics of
actual cars into the characteristic line
obtained by excitation tests

I I
V.A.L. of basic engine order 10dB

harmonics in the Interlock

Excitation
| input
0.5G

1.0G

Fig.10 The relation between basic engine order
harmonics in the interlock and high
frequency vibrations (generation domain
of rustle noise) in the one at the
excitation of the exhaust pipe
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V.A.L. in high frequency
(generation domain of rustle noise)
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V.A.L. of basic engine
order harmonics in the
interlock of actual cars
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V.A.L. of basic engine order 10dB

harmonics in the Interlock

Fig.11 Vibration acceleration level (V.A.L.) in
rustle noise generation, corresponding to
the level in actual cars,calculated by the
result of excitation tests
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Fig.13 The drawing of the interlock

9.7

Large clearance

Fig.14 The interlock generating rustle noise at the
early stage

Fig.15 The same interlock before use as the one
in Fig.14
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<Before heating : non generation of the rustle noise> Engaging condition of interlock

300
Stick of interlock after engagement
< Harden >

300

] ] ] ) Generation of severe rustle noise
Fig.18 A section of the interlock before heating at high engine speed

and compression test 0 Only manual transmission vehicle

generates the noise.

<After heating : generation of the rustle noise>

Fig.21 Analysis approach
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No change of clearance after heating
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Fig.19 A section of the interlock after heating and Tio i
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Fig.22 Unconstrained interlock
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9.7

Clearance A 2.0

S WIS

Fig.24 A Section of the interlock generating rustle
noise

\

The shape of this interlock is similar to
the drawing, and the clearance is narrower
than that of the interlock generating rustle noise

Fig.25 A Section of the interlock non-generating
rustle noise

Fig.26 A movable range in 2-dimension
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ABSTRACT

A cost-competitive and low fuel consumptive
genera purpose OHC (Over Head Cam) engine was
developed in the field of home-use small engines for
lawn mowers, etc. where the side valve engines have
been gaining a majority because of their simple
structure and relatively low costs. This engine's
unique features are the structure with a built-in
timing belt and a common cylinder block both for
vertical and horizontal shaft types. Compared with
the side valve engines, better performance was
obtained in the aspects of clean exhaust gas, fuel
consumption, noise, weight and compactness.

goooon

gooooooooooooooooooooooo
goil,e00000000001,2000000000000
gobooobooOmoooooo@moooooooo
gooooooboooobooobooooboobooooo
goooooooboooooooooooooooo
O0o00ooOoOoooesnoooooex/exvdoonoes
goooooooboooooooooooooooo
goboooooobooooooooboooooboooooo
goooooooboooooooooooooooo
goboooooobooooooooboooooboooooo
goboooO0oooooooOoowooooHcM™ ooo
O000oDoOo0ooOoooooec/ccvo 0D OOoOoOooo

https.//doi.org/10.69239/hondatechnicalreview.1998 10 14

goooooo
[J OO HONDA R&D AMERICAS, INC.NORTH CAROLINA CENTER

Fig.1 GCV Engine

01220



HONDA R &D Technical Review

Vol.10 (1998)

goboooooooboooooooOooboOoooobooboOooo
gecvOoOoOOOOOOOOoHCOOOOOFRIg.AOO

goboooooooboooooooOooboOoooobooboOooo

oooooooeoooooooooooooo

gpoobooood

gobooOoooooooOoboooooobooboooooon
goooooooboooooobooooooobooo
gooobooooobooboooooooon
oooooo
oomooi12
gooooowDOoooooooooosoenn
oomoooao
go0oobDOoo0o0oDbooOosxoooooooosetod
obomooo
OOCARB/EPARCOI 0O OOOOOOO
ODOENPEDOOOOD
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0 10 California Air Resources Board
/Environmental Protection Agency.
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Table 1 Engine specification

Model GCVieD | Goviss

Engine type Air cooled 4-stroke OHC

Single-cylinder

BorexStroke 64x50 mm 64%x42 mm
Displacement 160 cm® 135 cm®
Compression ratio 8,501

4.1kW/3600rpm | 3.4kW/3600rpm
11.4Nm/2500rpm| 9.7Nm/2500rpm

Maximum power

Maximum torque

Ignition system Transistorized magneto

Starting system Recoll

Dry weight 9.8kg 9.5kg
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ABSTRACT

We have developed the following two sensors for
the Compressed Natural Gas (CNG) engine.

(1) Primary oxygen sensor provides with a catalyst
coat to minimize the effect of methane and
hydrogen to output of it, and improved in
activation of the outer electrode.

(2) Secondary oxygen sensor has the outer electrode
which is selectively inert to the methane which
effects the detection of oxygen storage
capabilities (the condition specified in OBD-II).

The oxygen sensor specification which is to CNG
engine, and the evaluation method have been
established.
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Development of GaAs Hall IC sensor for Automobile Usage
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ABSTRACT

Due to the limit of functions, several methods
are used to measure driving speed. In concrete, the
limits of speed range and heat toughness need proper
use of coail type, which has good heat toughness and
less sensitivity for low speed, and semiconductor
type, which has enough sensitivity for low speed
and lower temperature limit.

Lower speed sensing is required for up to dated
control in several usage. Sensor which has adequate
heat toughness and low-speed-sensitivity is
convenient as parts commonality.

In this report, desirable sensor is developed by
adopting garuium-arsenide semiconductor.
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Table 1 Characteristics of conventional methods
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Fig.7 Recent circuit with high pass filter in
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1 : Developed sensor assy

Fig.17 Developed sensor builted-in transmission
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ABSTRACT

The effect of the groove configuration of
segment bonded type paper-based wet clutch and
porosity of friction materials on dynamic friction
property was evaluated in this paper. This evaluation
was carried out through a visualization of sliding
surface of the clutch disk and a measurement of the
automatic transmission fluid permeation speed into
the lining at the surface of friction plate. Friction
plate configurations with large numbers of grooves
(segments) exhibited stable dynamic friction
properties with respect to changes in the oil
permeability of the friction materials through this
evaluation.
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Table 1 Test conditions

Engagement speed (rpm) |3000

Inertia (kgm?) 0.147

Lining pressure (MPa) 0.34,0.57,1.05
Oil volume (cc) 800

Oil temperature (°C ) 60,80,120

Qil type ATF

Lining diameter (mm)

¢$120(0.D.)x ¢ 94(1.D.)
Lining thickness (mm) 0.4

Mean radius (mm) 56

Number of friction surfaces |6

Air piston Clutch set
(*3)
Coolant
Motor\
Input shaft<|
ATF

Fig.3 Schematic of SAE#2 tester
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Table 2 Test conditions of visualization

Rotational speed (rpm) 3000

Lining pressure (MPa) 0.34

Oil temperature (°C ) 30-40

Oil flow rate (cc/min) 400

Qil type ATF

Lining diameter (mm) ¢ 120x ¢ 94
Lining thickness (mm) 0.4

Mean radius (mm) 56

Number of friction surfaces 2

80-seg.(material A)

" | I | | | |

DU O s S o |

R T |

° /4 20-seg.(material A)

2 _ |
S b Air pressure

(pistan)
0 1 time(sec) 2 3

(1] j{[2] | [[3]

Fig.8 Torque trace and observation timming
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Table 3 Test conditions of permeation speed
measurament

Lining pressure (MPa) 0.34

Air pressure (MPa) 0.1,0.2.03.04

Oil temperature (°C) 30

Qil type ATF

Air pressure

Hole,dia., 2.0mm

Oil flow
Back plate rgaeratlsurlng
Friction
ATF

| Front plate

Fig.12 Apparatus for measuring the permeation speed
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Table 4 Durability test conditions

Engagement speed (rpm) 3000
Inertia (kgmz) 0.833
Kinetic energy (J) 31000
Hydraulic oil pressure (kPa) 784
Piston area (mm?) 800
Stop time (sec) varied
Lubrication oil (cc/min) 800
Lubrication oil type ATF
Qil temperature (°C) 100
Cycles of engagement 3000
Cycle interval (sec) 50n/150ff
Number of friction surfaces 6
Pack clearance (mm) 0.8
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ABSTRACT

We have established reliability evaluation
technique of nut tightened condition in power
transfer system by which dynamically tightening
condition can be quantitatively checked. Slip of
tightening parts causes wear of contact faces which
causes reduction of tightening force. We also have
established technique of estimating such reduction of
force.

Additionally, with results from this research, we
have made up simulation technique of analyzing the
change of tightened condition as operation time
passes. This procedure is capable of evaluating
reliability of tightened area.
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According to the frictional force which was gotten
in the axial force, the nut and the tightened parts
are in the condition which was combined
respectively.

The external force above the frictional force acts
on the tightened parts.

l

The slip occurs among the tightened parts and the
wear of the contact face progresses.

|

The axial force of the tightened parts declines and
causes a non-turn loosening.

|

The frictional force of the surface and screw face
of the nut declines.

l

The frictional force falls below the external force.

|

Two slips of the screw face and the surface occur
and the independent condition of the nut is turn.

|

The nut turns relatively to the direction of the
loosening and results in the turn loosening.

Fig.5 Flow of nut loosening in the shaft
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Development of 100% Recyclable Instrument Panel
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Sukekuni  I1TOH Keiichi HONJO
ogooo ABSTRACT
0d000d00000000000O0ooooooon Conventional instrument panel with soft pad
00000000MmMPYCOOOPPOOOOODOOOO (hereafter referred to instrument panel) showed a low

0000000000000 000000000000 recycl.ing rate because it consists of different resin
materials e.g. PVC top layer, PP foam pad and sty-
vooooooooooooboooooooooon rene resin base material. We tried to apply olefin type
ooooooo0oDDo000oooooooDooon resin only, which can be recycled without difficulty,
000000000 0000000000 to the instrument panel and have developed the in-
RIelelalala atatatatatatatatalalalalalalalalal §trument panel re_cycling technology by which the
instrument panel is re-used for that of a new car.
OOooomTPOMOnnDOnOnnOoOonoonn In this paper, we explain about new olefin resin
opPlOODODOODODODOOOODODODODO top layer (TPO) which has satisfactory mouldability
0000000000000 00000000000 and good appearance, and the surface treatment tech-
nology for it. Also, the modification method of ole-
fin resin base material (PP) for activation to get ad-
hesion development and the recycling technology for
re-use of instrument panel material are shown.
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Table 2 Physical properties of PP substrate

. PP
Properties Unit | substrate

Tensile strength MPa 27
Tensile elongation % 50
Flexual moduraus MPa 2700
Flexual strength MPa 40
Heat distortion t((elrg.%ekgj\ct::]rz()% °C 81
Izod impact strength (23°C) J/m 260
Dupont impact strength (23°C) | Nem 15
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goooooo®
Kenji HIKITA

goog

gooooboooooooooooooooooon
goboooooooboooooooooooooboooo
goooooobooooboooooooooooo
goboooooooboooooooooooooboooo
ooobooOOoooOoOooorbDOOOOMOOOCDOO
ooooo
FODOOO0O0O00O00CO000O00O00O000000
gooooooooboooooooooooooboooo
gooooooboooooooooooooooo
gooooooooboooooooooooooboooo
gboooooooooooobooooood

ABSTRACT

The conventional non woven fabric was mainly
applied to the items that an artistic design is not
claimed so much, such as trunk mat. This paper is
the report on the development of non woven fabric
Flex Double Dilour (hereafter referred to FDD)
which is improved in the quality by technique of
fiber material and the new production technique of
the two-layer non woven fabric.

FDD is improved in the sense of touch by use
of fine cotton fibers and has an improved strength
by doubling the layer. It also is available a pattern
application by adding some device to the needling
method. Consequently, the technology which can
offer high freedom of design to the interior items
when applying non woven fabric has been
established.
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Development of Aluminum Die Casting Frame Body for Scooter
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ABSTRACT

In general, conventional frame bodies for scooter
is made from a steel material. An aluminum die
casting frame body was developed considering
superior exterior design, enhancement of production
efficiency and reduction of production cost. The
developed frame body was successfully reduced to
1/30 of the number of parts and abolished welding
portion as compared with a conventional frame body.
In the initial development stage, CAD/CAM/CAE
unitary data were attempted to use in order to reduce
the different of prototype and mass-production frame
body. As a result, a development process of
aluminum die casting frame body was established in
which a clay model was prepared, a construction of
die and methodology of casting were studied, and
strength and rigidity were confirmed. The variation
of weight between the development stage and the
mass-production frame bodies was approximately 0.8
% and the variation of rigidity was approximately 3.8
%.

This auminum die casting frame body was newly
applied to SZX50 1998 model.
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Table 1

Characteristics and application of motorcycle frame

Characteristics

Application

Steel frame
gWelding ability

JMany component parts

gWell balance of cost and performance

gSport motorcycle
gUtility motorcycle
nScooter

Aluminum frame

gHigh strength and rigidity per weight

gSport motorcycle

die casting frame | OProductivity

(Hybrid type) OLightweight nSuper sport motorcycle
gShape design ability
Aluminum 0Shape design ability pSmall sport motorcycle

JScooter
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Fig.2 Exterior view of SZX50

Table 2 Major specifications of SZX50

Dimensions (Lx Wx H) (mm) | 1875x 705x 1165
Wheelbase 1265
Frame type Aluminum die casting
Engine type Air-cooled 2stroke
Single-cylinder
Engine displacement (cm?®) 49.4
Tire Front 120/70-13M/C
Rear 140/60-13M/C
Brake Front 19 220 Disk
Dual piston
Rear ¢ 190 Disk
Dual piston
Vehicle dry weight (kg) 91
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Fig.7 Frame body rigidity calculation
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Fig.9 Aluminum flow caluculation
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Table 3 Weight of prototype and production

Prototype Production
part
Thickness
difference 0.02 0.06
from 3D data
(mm)
Weight  (kg) 10.36 10.44
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Table 4 Properties of practical

|1 JIS alloy for die casting

Alloy Al-Si Al-Mg
system
. JIS ADC1 | ADC3 |ADC 12| ADC®6
Properties
AA A413.0 A360.0 A384.0 515.0
Ultimate tensile 240 316 322 280
Strength (MPa)
0.2% prOOf stress 110 165 172 145
(MPa)
Elongation (%) 3.5 5.0 1.0 10.0
Specific gravity 2.65 2.63 2.71 2.57
Melting point ( °C ) 580 600 590 620
Coefficient of thermal 21.4 22.0 21.8 25.0
Expansion, 20~200°C x10° x10° x10° x10°

Table 5 Chemical composition for frame material

(Wt %)
Cu Si Mg Zn Fe Mn Ni Ti Al
0.35 | 10.0 | 0.35 | 0.06 | 0.45 | 0.40 | 0.01 | 0.01 | bal
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Table 6 Number of parts and welding length of

frame body
SZX50 Conventional
model
Welding length 0 4535
(mm)
Number of parts 1 30
(Piece)
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High Resolution Range Sensor System with Stereo Camera
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ABSTRACT

To apply to the obstacle detecting system for
automobile, we have developed the system that
makes detection of the relative distance from the
vehicle to the obstacle which will have possibility
of collision, the relative speed of the vehicle and the
size of obstacle using a stereo camera. The exclusive
correlative operation hardware and the high-speed
algorithm are prepared, and the system has been
proved for detection of obstacles at real time by
testing in real scenes.

In this paper, we show the explanation for the
hardware and the software of the system and the
results of experiments.
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A new computer simulation model with
measurements of the properties for each segment of
Hybrid-111 lower extremity was developed using
ATB (Articulated Total Body) program.

The simulation results were compared to those of
component impact tests and sled tests for model
validation. High accuracy for tibia axial load and
moment was confirmed.

It was found that improvement of friction model
is needed while a large friction force is applied on
a sole.
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Table 1 Mass and moment of inertia for each
segment

Mass Ixx lyy 1zz

(k) | (xa6%gnd) | xadkgn?) | (<1 kgnd)
Femur | 3.79 1.807 1.525 0.435
Knee | 2.05 0.827 0.923 0.366
Slider | 0.14 0.002 0.045 0.045
Clevis | 1.12 0.258 0.199 0.103
Tibia 2.35 3.285 3.073 0.220
Ankle | 0.76 0.052 0.052 0.067
Foot 1.83 0.093 0.335 0.316
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