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Inductive charger and automatic connecting unit have
been developed to charge two-seater electric vehicle
“ICVS-City Pal”. Inductive charge coupling was
accomplished with one action, just putting convex
cylinder shaped inductive charge coupler with concave
shaped inlet. Automatic connecting unit can follow
practical vehicle stopping area by using multi-joint robot
arm structure.
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Fig.1 Inductive charger and automatic connecting unit
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Table 1 Test data of automatic connecting unit
Connectable range of | Aytomatic stoppable
Items automatic connect range of City-Pal
unit itself
Front-rear +134mm 7 mm
-20
Difference : +5
of relative | Left-right +125mm a7
position )
Up-down + 40mm 2 mm
+ 5o +0.5°
Roll angle 5 250
Difference 05
of i + Eo +0.5°
connected Pitch angle 5 150
angle
Yaw angle + 5° +0.16°

Frame of black: Connectable range of automatic connecting unit itself
Frame of yellow: Automatic stoppable range of City-Pal
Red point: Ideal center point of connect

Fig.14 Test result of connectable range

gogood

gbobobobooboobooobooobooooboobaon
ooboooooooobooooboooboooooboobooooo
gboboooooooogn
ooboooooooobooooboooboooooooboo
gbobobobooboobooobooobooooboobaon
goooooobbooobooooooboo
gbobooboooooboobooboobobobooboooo
goboooobbooobooobobooobobooooboo
gbobooooooboobooboboooon
gbobobobooboboooobooboooboooboooban
gboboooobooboboboooog

gooood

O0ooooo0oooooooooooooooonoon
ooooooooooooooobooooooooooo
goooooooooooooooo

ooooooo evOoOoooooooooooOoOooo
ooooooooooooooOoOoooooooooooo
oooooooooooooooobooOoooooooo

goooobooooooooboboooooooobooboooo
oooboooooooooobobooobboooooo

gooo

ooo0o0oooooooooooooooooonogn
OOomDomoooooooooooooooooooo
ooooooooo

gooo

goooooooooOOoODOODOODOOOOOO0OO0OO0
gobbddooooooooooooobooaevsooa
0 O HONDA R&D Technical Review, Vol.11, No.1, p.1-6
(1999)

go0oo0o0oooooOOoD0ODOO0ODODODOOO0OO0OO0O0OO0OO0OO0
gooicvsoooooooooboooooooo
HONDA R&D Technical Review, Vol.11, No.2, p.29-36
(1999)

0000000000000 o00ooooggg 0v7-227007

dodoooooboooooooooooooboooooon
goooooouooooboooooooooooog
goooooooomooevsoooooooooo
SHHOOOOMMOOOODOOODOOO 156 00 p.47-
53 (2000)

gooodooooboobbobbbboouobbobbbbb
o0 IcvoodooodoooddHONDA R&D
Technical Review, Vol.11, No.2, p.23-28 (1999)

ogogao ogogao

ogoogno

60



https://doi.org/10.69239/hondatechnicalreview.2000 12 1 2

gogd

oot botdbdtd
gootdogubotdboodod

Development of the Motor Assist System for a Hybrid Car — INSIGHT

goooooo-r
Shinobu OCHIAI
#OOooooor

Takafumi TSURUMI

opooooooe
Kenji UCHIBORI
opooooooe
Minoru SUZUKI

ooooooog®
Kazuhiro HARA

godd

gboboboboboobobooboboooooooo
gboboboboobooooooobooboboboonoo
gooobooooooooooboooooooooboobooo
goboobobooboboooboooboooboboooo
l2v 00000o0boboobooooooooboobobob
gbobooboboobooooooooobobobonbo
oboboboobooooobooooboobobobobo
gboboobobooboooboooobooboboboono
obobooboobobooooooboooboboboobo
gbobooboooooboobooboobo

ABSTRACT

A motor-assist system has been developed and
employed for the ‘Insight’ hybrid car. The system
consists of an internal combustion engine as a primary
power source, and a motor placed around the engine
crankshaft. Such construction makes the system volume
significantly small and offers more flexibility for a
power plant layout.

The system’s functions include absorption of braking
energy, idling-stop, driving power assistance, and power
supply for the 12V electrical system. A proper energy
management method for various driving mode has been
established by combining these functions and fuel
economy is significantly improved as a result. As other
control features, an active motor vibration control
compensates idling vibration that is unique to 3-cylinder
engine, and sophisticated transient torque control
between assist and regenerating modes harmonizes the
two power sources’ characteristics to ensure better
driving comfort.
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Table 1 IMA specifications

Engine specifications

Construction Liquid-cooled 3-cylinde in-line
Valve train Chain-driven SOHC 2intake/2 exhaust valves
Capacity (cc) 995
Bore x Stroke (mm) 72.0x81.5
Compression ratio 10.8
Max. power (PS/rpm) 70/6700
Max. torque (kgm/rpm) 9.4/4800
Motor specifications
Electric current AC
Rated voltage (V) 144

10.0/3000 (MT)
9.2/2000 (CVT)
49.0/1000

Max. power (KW/rpm)

Max. torque (Nm/rpm)
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Fig.3 IMA motor
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Table 2 Battery specifications

Type Nickel metal hydride (Ni-MH)

Cell voltage V) 1.2

Quantity (cells) 120 (6cells x 20modules)
Connecting method In series
Capacity (Ah) 6.5 (3-hour discharge rate)

Battery ECU

- Motor ECU

Battery box

Fig.4 Battery box assembly
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Measuring point Effect of damping control
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Development of the Ultra-thin DC Brushless Motor for Hybrid Car — INSIGHT
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We developed an ultra-thin DC brushless motor for
use as the auxiliary drive of the ultra-low-fuel-
consumption hybrid car, “INSIGHT”.

Use of an ultra-thin design for this motor overcomes
restrictions on the layout construction between the engine
and the transmission. The ultra-thin design was achieved
using a concentrated winding for the salient-pole of the
split stator and a centralized distribution bus ring.
Utilization of these technologies resulted in a maximum
output performance of 10 kW at a maximum torque of
83.3 N-m while keeping the width of the electromagnetic
motor circuits to mere 60 mm. In addition, since the use
of this arrangement for the motor subjects it to the
effects of water and dirt just as with the clutch
compartment, a joint chamber and labyrinth contsruction
is used to form a drain. Meanwhile a stator cover and
disk sensor are employed to prevent foreign matter from
entering. This design achieves a motor capable of
withstanding a harsh ambient environment.
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Fig.10 Layout of centralized distribution bus ring
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Table 1

Specifications of motor

Motor type

DC brushless

Number of phase

3 phases

Number of pole

12 poles

Number of slot

18 slots

Weight

18.6kg

Maximum output
power

Starter

83.3N-m/2kW

Assist

49.0N-m/10kW

Regeneration

83.3N-m/10kW

0180

100
80
60

40

E 20

£ 0

Z -20

-40
-60
-80
-100

-
\ Starter

\
\
N\

~._Assist

_—
e

Regeneration

/
/

L4

0 2000 4000

Nm (rpm)

6000 8000

Fig.13 Motor power performance curve

gogoboooon

gbobobobooobooooooooboooboooboon
gbobobobobooooooooobobobobo
goboobooboobooboobooobobooobooboao
goboooboobooboobooboobooboooboogoo
gboboboboboboooboobooobobobobo
gboboboboboooooobooobobobobo
gbobobobobobooboobooobobobobo
oon

41. 000000
gbobobobooooobooboooobooobooooon
gboboboboboooobooooobobobobo
gbobobobobooboooobooobobobobo
gooobobbooooooobooboooooooobooobooo
gbobobobobooboooboobooobobobobo
gobooobooboobooboobooboboooobooo
gbooooooboobobooboobono
Fig14O0DOOOOOODOOODOOODOOOODOOO
gbobobobobobooboobooobooboooobo
ooobOO0o0o0oooooobO00o0oooobbobOnoooo
oo
O0C0OQ0OFig15000000000000000000
gboboboboboboooooooboboboDbo
ooboooobooooooobooooobobooooooobo
gbooboooooboobobobobooboooonDo

42. 00000000000000D0O00

gooooooooooooooooboooDboboon
gbobobobobooboooobooobobobobo
ooboooobooooooobooooobobooooooobo
gbobobobobooboooobooobobobobo
oobooooobobooooooboooooboboooooooDo
gbooboooooooboobobob



ooboobooOoOooooOooOooooobcoooooooooon

000000000 Figde OODOOOOOOOOOO
ooooooooboobobooobooobooboDboo
gboboobooobooboooboooobooboboboonoo
oooboO0ooooooobbo0oooooobbobooooo
obobooobooooobooooboobo

Breather

Drain

<= Flow of water

Side view Down view

Fig.14 Prototype of drain construction

=== Flow of water

Front«~ —Rear

Side view

Down view

Fig.15 Production model of drain construction

Cover of stator

__—-'_q
|
Coall —
HH""“H
Stator
E——— Disk of
Magnet ggnmsrgtjtatlon
Flywheel
1T =

Fig.16 Enlarged cross section of
motor & transmission

gooog

oooboooooboobooobooooboooobooboooobo

gboooooooooboboboboboboooboooo

gooo

gbmobooboooooooogon
gbooooooobobooooooooboon ro0O
gooo

oomoooooooo
gooboobooboobooboobooboobooobooobogn
goboooooooooboooon

gomoooooooog
gbobobooboobooboboboobo

gomooooooooooobooboon
gbooboobooboobobooobooboobooooboon
gboboobo

aooo

000oo0Do0o000oDooo0oooooooooooog
0o0ooooooooooooooooooooo
HONDA R&D Technical Review, Vol.11, No.2, p.1-8
(1999)

00oooooooooo00 O000000o0ooooog
g00oo0o0ooobooogooooooooooooo
O00000HONDA R&D Technical Review, Vol.12,
No.1, p.7-14 (2000)

0190



HONDA R&D Technical Review Vol.12 No.1 (April 2000)

m[000m

ogogao ogogno

0200



https://doi.org/10.69239/hondatechnicalreview.2000 12 1 4

gogd

oood

Joodoodoodod Meiootd o

Development of a 4-wheel electric wheelchair-MonPal ML100
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The MonPal ML100 is a 4-wheel electric motor-
driven wheelchair developed aiming to achieve personal
mobility which provides fun, freedom from care and
comfort for those with restricted walking capability. It
also comes with a rearward tapering design to prevent
scraping and snagging.

The power train integrated with transmission and
motor, and the control system are specially developed to
provide slope-climbing capability.

If the driver needs to stop suddenly and grips the
drive lever too hard instead of releasing it, the vehicle
automatically comes to an emergency stop. The features
those prevent sudden start-off and make sure the driver
to know by a buzzer in the event of faulty drive lever
operation are applied for support system.
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Oo0Mmooooooooooooooon Table 1 Major Specifications
00MO0000000000000000000 ltems Specifications
00MOo0000000000000o0 Overall length (mm) 1190
alalalaiaiaiaials Overall width (mm) 680
Overall height (mm) 1080
0000 Tread . (mm) Front: 590/Rear: 530
Curb weight (kg) 94
] Motor DC brush type
0000 ML1I00 OOOD Figl1 DOOOOOOOOO -
i Batteries (rated at hours 12V 35AH x 2
00 Fig2 OOOODOODODO Table1 OOODO between recharges) (sealed)
Front: 3.00-4

Fig.1

External view of MonPal ML100
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Table 2 Specification of transmission

Type 3 parallel shafts reduction gear
Input revolution Forward: 0~2832

(rpm) Reverse: 0~983
Reduction ratio 29.3
Clutch type Constant mesh and manual separation
Dry weight (kg) 7.8
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Fig.6 Input shaft and gear
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Table 3 Specifications of motor

24/360
140x16 (31 slots)

Motor Rated power (V/W)
Armature (mm)

Winding Wave class B
Sensor | Revolution 2-phase magnetic pickup
Temperature Thermistor
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Table 4 Indication

Condition Indication Comment
Battery power 00000

Charging 00000

Error mode | JOI®] I ) Motor lock
Maintenance history | @ OO OO |Charge cycle: under 50
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@ Lighting on O Lighting off O Flashing
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Development of Closed Crankcase System Engine for Motorcycles

goooooo-r oopoooopg-r

Osamu KUDO Yasuo SHIMURA
opgoopogorn oogoogaorn
Koji TERADA Nobuaki INUMARU

godd

gbobobobooboobooooooooooboooboon
OO0 XRe50R 000000000 0OOO0ODOOOOODOO
oboboboobooboooboooooobobobonbo
gboboboboobooooooobooboboboonoo
oboboboobooboooboooooobobobonbo
gboboboboobooooooobooboboboonoo
oboboboobooooobooooboobobobobo
gboboobobooboooboooobooboboboono
gooobooboooooobooooboooooooboooooo
gbobooboboobooooooobooboboboono
O0000O0000O0oO00DOOO00OooOoOoOoooD 150
gooobbooboooooooboooooooobobooo
gbobooooooboboboboooog

ABSTRACT

A compact and light single cylinder engine was
developed for the off-road motorcycle, XR650R. The
engine has a feature of which a transmission chamber
is divided off from a crank chamber by a bulkhead. The
engine oil is discharged from the crank chamber to the
transmission chamber by using a pressure generated by
reciprocating motion of a piston. As a result, the pressure
fluctuation in the transmission chamber was reduced, and
a discharging of blow-by gas was reduced. A breather
chamber volume became possible to downsize to 1/5
compared to a conventional engine. Moreover, the effects
of reducing the engine weight and the friction loss were
obtained.
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Table 1 Engine specifications
Model XR650R XR600R
Engine stroke 4-stroke 4-stroke
Number of cylinder 1 1
Cooling system Liquid-cooled| Air-cooled
Lubricating system Dry sump Dry sump
Bore x Stroke (mm)| 100 x 82.6 97 x 80
Displacement (cm3) 649 591
Compression ratio 10.0 9.0
Maximum engine output (kW/ r/min)| 41/6750 31/6500
Maximum torque (Nm/ r/min)|  64/5500 52/5000
Valve trai SOHC SOHC
alve train 4-valve |4-valveRFVC
Fuel supply system Carburetor | Carburetor
Engine dry weight (kg) 40 45
Crank case Closed Conventional
40 XR650R
35 |-
XR600R
30
\E, 25 -1 70
5
& _
>
o B i €
° 20 60 2
] =)
15 -1 50 e
10 | 7 40
5 -
0 1 1 1 1 1 1 ]
1 2 3 4 5 6 7 8
Engine speed (x1000 r/min)
Fig.1 Engine performance curve
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ABSTRACT

A new thin-film sensor that enables accurate
measurement of the oil film pressure of compact
bearings for passenger car level was developed. Using
this new sensor, the oil film pressure distribution was
measured for variety of the connecting rod big end
stiffness, and it investigated those changes. These results
confirmed that the oil film pressure distribution changes
according to variety of the stiffness. Whereas the oil
film pressure occurs with one peak in the load direction
for a rigid connecting rod big end, the oil film pressure
for an elastic connecting rod big end is dispersed and
the direction of peak dose not match that of the load.
In addition, elastohydrodynamic calculation was
performed with the same condition as measurement, and
reasonableness of measurement and calculation was
confirmed.
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Analysis of Engine Plain Bearings Seizure by the Bearing Tester
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ABSTRACT

A bearing tester that improves the problems with
conventional bearing tester was fabricated and
experiment modes were selected in order to clarify
factors determining the seizure limit of engine plain
bearings. Using this tester, seizure tests were performed
on copper-lead bearings with overlay and aluminum
alloy bearings which are used as automotive engine
bearings. Bearing hydrodynamics calculation was
performed based on the obtained experimental data.
These results clarified that the seizure limit for copper-
lead bearings with overlay is determined by the
occurrence of plasticity flow of the overlay due to the
maximum oil film pressure, and that the seizure limit for
aluminum alloy bearings is determined by the minimum
oil film thickness.
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Radial clearance 13 ~20 um
Oil SAE grade 10 W-30
Shaft surface roughness 0.8 S (Rmax)
Oil feed method Shaft feed
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ABSTRACT

Having established a laser sensor-based measurement
methods of accessory belt movement, we studied factors
related to the belt running off of the pulley by
conducting belt movement simulations and analyzing the
correlation between belt movement and fluctuations input
to the belt, and established design tools. We clarified
the fact that the belt runs off of the pulley when an
resonance due to the natural frequency of the belt
matching 1/2 of the frequency of belt length fluctuation
in the belt tension direction caused by the torsional
vibration on crankshaft, occurs at the same time that the
limit in the amount of length fluctuation in the belt
tension direction is exceeded. We also found that lateral
vibration occurred due to the existence of a natural
vibrational mode in the lateral motion of the belt itself.
Based on these facts, a graph for judging the limit at
which the belt runs off of the pulley and a simulation
of the belt running off of the pulley was created, and
design tools for the belt running off of the pulley were
presented. In addition, the effects of design parameters
for the crankshaft, crankshaft pulley and accessory belt
on the belt running off of the pulley were presented as
examples of studies made in preventing the belt from
running off of the pulley.
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ABSTRACT

An algorithm, which processes pressure signal in
cylinder with first frequency element and quantifies it
based on its maximum value and statistic processing, and
a real time measuring system utilizing the algorithm
were established. This system can use plug washer type
sensor which can be set on every cylinder as well as a
cylinder pressure sensor to secure a high generality. And
most of the processing is constructed by software, and
renewal of the program was made possible by composing
it of the VME board which high performance MCU with
built-in flash ROM with simplified operations.
Considering the future application, it has a special
interface to cope with it to the automatic operation by
the bench automatic measuring system and so on, too.
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ABSTRACT

Effect on mode fuel economy by different type of
transmission, CVT and Automated Manual Transmission,
was investigated on the basis of the same vehicle and
engine specifications. Results of study for the effect on
mode fuel economy by variation of transmission ratio
range, friction, and such are as follows. In the case of
CVT, it was confirmed that wider transmission ratio
range is effective when driving at relatively high speed
with less stop-and-goes, and friction reduction is
effective when driving at relatively low speed with
frequent stop-and-goes. On the other hand, in the case
of Automated Manual Transmission, it was confirmed
that wider transmission ratio range is effective when
driving at relatively high speed with less stop-and-goes,
the same as CVT, and that combination of wider
transmission ratio range, increase of shift steps, and
appropriate distribution of transmission ratios, which
leads to highly efficient operation of total power plant
system, is necessary.
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Fig.2 Simulation model structure
Table 1 Conditions of verification
Mode us J
Engine Type 1.6L 1CAM-VTEC 1.5L 1CAM-VTEC-3
Displacement (cc) 1590 1493
Horse power (kW/rpm) 85/6 300 96/7 000
Torgue (Nm/rpm) 140/5400 139/5300
Automated Automated
Transmission | Type Mtetael \é'\k;-?“ manual Mtetzl \(/)—\l/a_le_lt manual
yp transmission | YP transmission
Wet-type Wet-type
Starting mechanism multiple disc Aué?ﬂ:ged multiple disc Aué?ﬂ:ged
clutch clutch
Body Weight (kg) 1247.4 1190.7 1250
Tires 185/65R14 185/65R14
Table 2 Conditions of simulation (Overall ratio)
Mode Us J
Automated Automated
Transmission type MtetiJ \(/:-\t/)_le_lt manual I\/Itetael \(/;-\I;)_Ieilt manual
yp transmission yp transmission
Overall ratio Low 14.323 14.323 14.323 14.323
2nd 8.382 10.145
3rd 5.297 6.178
4th 3.975 3.975
5th 2.608 3.094 2.608 3.094
Final 5.808 4.407 5.808 4.407
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Table 3 Overall ratio
(Difference of final ratio & ratio

combination)
Mode us J
Conditions a b [ a b [

Low 12.097 | 14.323 | 14.323 | 13.189 | 14.323 | 14.323
2nd 6.633 | 7.853 | 8.382 | 7.747 | 8.413 | 10.145
3rd 4.362 | 5.165 | 5.297 | 5.073 | 5.509 | 6.178
4th 3.383 | 4.006 | 3.975 | 3.689 | 4.006 | 3.975
5th 2.613 | 3.094 | 3.094 | 2.849 | 3.094 | 3.094
Final 3.722 | 4407 | 4.407 | 4.058 | 4.407 | 4.407
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ABSTRACT

A series hybrid electric vehicle is potentially suitable
for operating at optimum range of electric generation as
its generator and propulsion motor are mechanically
separated. This system has been developed by taking
advantage of such characteristics for drastic improvement
of fuel efficiency.

In this study the real-time generating and the tracing
bottom line of engine BSFC characteristic were mainly
used to achieve improving energy transfer efficiency,
minimizing energy storage and improving generating
efficiency. The system has been tested on a vehicle of
1 500kg equivalent inertia weight and proved to achieve
the fuel efficiency improvement by 94% or greater
without sacrificing vehicle dynamic performance when
compared to the same class of gasoline fueled vehicle.
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Table 1 Major specification

Model
. Inertia weight (kg) 1500
Vehicle - -
Maximum velocity (km/h) 130
Type DC brushless
Motor | Maximum power (kW) 73.5
Maximum torque (N-m) 275
Water-cooled
Type gasoline engine
. Displacement (cm?®) 1493
Engine -
Valve train SOHC VTEC
Maximum power (kW/rpm) 95.6/7 000
Maximum torque (N-m/rpm)| 139.3/5300
Type DC brushless
Generator | Maximum power (kW) 80
Maximum torque (N-m) 130
Maximum power (kW) 30
Energy -
storage Energy capacity (Ah) 5
Weight (kg) 60
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ABSTRACT

Filament winding of CFRP (Carbon fiber reinforced
plastic) was chosen as the shaping method of the rotor
for the flywheel battery because it has the feature of high
specific energy. To avoid the delamination problem in
this method, press fitted multi-ring construction
consisting of CFRP ring with high elastic modulus,
CFRP ring with medium elastic modulus and aluminum
ring was chosen. Taking the safety factor of 2.0, we
designed and made the rotor with three rings, with
optimal material and dimensions for each ring. Through
the rotating test up to 70 000rpm, it was proved that this
rotor has enough strength to meet the safety factor of
2.0, and stress measurement up to 50000rpm
demonstrated the exactitude of the calculation.
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Table 1 Specifications of flywheel battery
Max power 30kW
Usable energy stored 500Wh
Total weight 100kg
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Table 2 Comparison of available specific energy

Density | Poisson’s| Tensile Specific

p (kg/m3) ratio strength energy
v Smax Q/Wt

(MPa) (Wh/kg)
Maraging steel (MAS2) 8000 0.31 2942 62
Carbon steel (SCM435) 7830 0.28 1373 30
Titanium (Ti-6Al-4V) 4430 0.19 1177 46
Aluminum (A7075-T6) 2800 0.29 569 34
Thermoplastic (Nilon66) 1140 0.3 78 12
Synthetic fiber (Nilon66) 1140 0.3 665 98
Aramido fiber (Kevlar129)| 1368 0.3 2334 287
Glass fiber (S-Glass) 2103 0.3 3158 253
Carbon fiber (T1000G) 1620 0.3 4459 463
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Table 3 Rotor design requirements

Usable energy stored 250Wh™!

Total energy stored 333Wh

Available speed range 0 to 50000rpm
Operating speed range 25000 to 50000rpm
Burst speed over 70000rpm
Rotor radius =Rotor Thickness
Inside diameter/outside diameter | =0.7

g
g
g
g

*1 Use two rotors for canceling out the gyro-moment
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Table 4 T1000G material specification

Hoop strength Radius strength Density Hoop modurous | Radius modurous Poisson’s ratio
06 max (MPa) or max (MPa) p (kg/m3) E 6 (GPa) Er (GPa) \Y
2675 15 1568 167.6 10 0.33
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ABSTRACT

Thermodynamics experiment and study were carried
out for the Lithium ion batteries that are expected as the
power sources for electric and hybrid vehicles. It is
confirmed that the heat income and outgo depend on
charging and discharging, respectively. And the heat
generation factors will be decomposed to three elements:
reaction heat value Q_, polarization heat value Qp , jule
heat value Qj . Furthermore, the contribution degree of
each factor was able to be expressed quantitatively, by
dividing these heat generation factors for charging and
discharging.

The accuracy of thermodynamics logic was verified
since the thermodynamics calculation coincided with the
experimental data of heat generation for the practical Li-
ion batteries for EV. It is possible to utilize the
calculation and simulation for the development of Li-ion
battery and the establishment of thermal control
technology not only for EV but also for HEV.

ggoood

gbobobobooooboooboooboooooboobaon
gobomrCVOOOoOOoooobboooooboobobooog
gooooboboooooooobooooooooobobobooo
00000000000 @™ONI-MHMDOOODOOOOO
O0@mLOODOOOoDOOo0o0ooooOoooDooooooo
OO000C0CON-MHODOOOOOOOODOOOODOO

gobooooobooobboobobOoO*® HONDA EV

PLUS" DOOOO0ODOOOOODOODO HEV ODOOO
“insight’ OOOOOOOOO

OOON-MHDO LIOOOOOOOOO0OO0O0OO0O0O00O0
gboboobooooobgsoboboboooboooboono
gboboboboobooooooobooboboboono
goooooooooobooboooooooobobooo
goooooboooboooboobbbbbboooooooaoo
gboboooooooobogo

gooooo

https://doi.org/10.69239/hondatechnicalreview.2000 12 1 14

gboobooboboooooooooooooooooon
0000000000000000°P 000000000
NiMHOOOOOODOOOOOOOOODOOOooOOoOOoO
00O°P000000000000000000000
go0oOo0oLOO0ODOOOOOOOOO0ODOOOOoOOO
oooooooooooooouooooooooooo
gooobooobooobooobooooboooooobooon

O0L ODOobOOobobobooog

00000000 LiCceOMOOO0O0OOOODN
0 LiMnO20 LiMn 040 0 0 0 000 0 0O [ LiNiO[T0 O
gooooooobooboboboboboboooooo
ooooobooobooboobDOoooooomEeEC™DOOd
gooboboooom™mpepcobooobobOoOoOoOoOO
OO00oQ0O00 LiPFe DODOOOODOOODOODOOOOO
LiO0ODODO0O0O0O0o0obOOobOOoooooooomonm™

go3n



HONDA R&D Technical Review

Vol.12 No.1 (April 2000)

oomoboon

00O OLiICoO2 - LitxCoO2 O xLi*O xe oo
O0O0O0cCcO xLi*O xeD OO - CLix oom
0000 OLiCoO20 C - Li1xCo0O, O ClLix oo

O0000OFg1ODOOOOODOOODOO LIDOO
0000o0o00oooo0o0oDooOoLOooooooooDooo
00000000000 Solidstate OO OOOO

0000o0oDooOdooD NeMH OOOOOOODOO
ooooOo0o0ooOooLuOoO00oobooooooooDboo
ogbobobooboooooboooobooboboboono
gboboobobooobooobooooboobobobono
OO N-MHOOOOOOOO LIOOOOOOOOOO
OO000O0O000 LiODoOOo0oDbDOOoO0oooOOoOoO0onoEev
ubd HEV OODOODOOOOOoOOooOO

charge
Lit
v discharge
Sa/ \Be/ \Ees
RURRURRN
LiMn204
positive electrode electrolyte

O0L OO0DbOobOOo0obooboobooon

gboboboboooboobooboooooobooooon
gboboboobobooboooobooobobobobo
gboboboboboobooooboooboboboobo
000000000000 D00O000D0OD0O00125Ah0O0
OO0 LiOO0OOOOoOOOoOooOOoooOooooooOooo
oo

gbobooboobobooboobobo2sbobon 1A00OD0
0O 42v 0000D00O0O0OOOO0O0OD 25000000
1IA02A03A 000 4A0000000 25v0000000
ooooooooobooooboooboobobooooDo
gbobobobobobooooooobobobooDbo
oo0ooo0oooDboO Fg2000O0O00O0OOO0ODO
OO000OO0OO00o0ooD Fgl3 OOODO

gooOoOoOoOoOoLOoOooooooooooooooo

negative electrode

Fig.1 Crystal structures of Lithium cobalt oxide and Lithium manganese oxide as positive active
material and carbon material as negative material

100
\w\ 1A
‘\\ ->~\ --\———-
—_ 80 - \‘ ‘\
2 \ A
< ‘\‘ v 4A
2 \ 2A™N, el
S 60 | \, T A e
\ RN
= '\ 3A
3 N,
= 40 + \\
O \,
.
20 .
0 20 40 60 80 100

Cycle number

Fig.2 Change of the capacity ratio for each
discharge current

19min. —~
O
60 140 <
o 36min. =
~ 8min. D
a =
Saof 120 &
> i
2 80min. (discharge time) %
@ =
qJ. 2o} --—-—-—-————————————— 40 8
~ .
~
<
L L L L _20
0 1 2 3 4 5

Discharge current (A)

Fig.3 Relationship between the discharge current and
the battery temperature rising

0940



ggbogobooboobbooboo

gobooboboobobooobboooboooboooboo

oboboobooboobooooooboboobobobobo
gbobooooooobgoobo

Fig30OOUOUOO3AO0O0OO0O 4A0000000D00O
gboboobooooobobobo s A0ooooonoo
obobobooooobuobuoboboo2svOooonog
gbobooboobooobooobooooboobobobono
gbobooooooaod

gboboboboboboboboboooooooo
gbobobobooboooooooboobobobonbo
gooooooooooboooooboobo@moOonoizmyg
gboboboboobooooooooobobobobo
0ooooooOibouoag

e Li*

HCOOCH;, —I> HCOOLi: + AlkanestO OLC
e Lit

HCOOCH;, ——» CH,COLis +CO,t +1/2H10OC
2e 2Li* )

2EC ——— (CH,0CO,Li),¢ + CH,=CH,10 O C

2ROCO,Li + H,0 — 2ROH + CO,1 + Li,CO4l0 O C

- Lit
H,O ——» LiOH!

2e 2Liv
Em— leol + HzT

+ 1/2H,t OOC

HCOOCH;+LiOH—— HCOOLit + CH,OH OOC

gboboobobobooboomBmoooooooon
gooogo

OOKO I/nF 0130

000 KOOOOOO OO mol/sd

000000000000000MmMAD

000 nOO0OO0O00

000 FOODOO OO0 9.64846 x 10* C/equiv.O)

000@M1BMO00000000000000000
002000000000000000000000000
00000000000000000000000000
0000000000000000000MO0O0D12M0
00000N000000000000000000000
00DM13M00000000000000000000
00000 Table1 0000

000000000000 Egk/molldIOOOOO R
08.31451 J/KOmolI 00000 AJA/mollstd 0000
Arrhenius D00 M 140000000000

OInKO-Ea/RTO InA 0 140

b4 oboooboooobooooooooon
ggobboobbokKkbObooobboobboooo
0 Figd ODOOOO

gooboooooog RrROoOSS7TOODOOOOOODO

e Lit .
CH;OH —— CH;OLi1  + 1/2H,10 100 0000000000000 000000000000DO
3e 3Lit
LiPF, 3LFL  + PRy Ol 0000000000000000KOOOO000000
e Li) oooooog
PF; ——Li,PF,1 + LiFL 0120 140000000 ED 150.68 kI/molD A O 3.643
Table 1 Degradable reaction rate
1 (A) 1 2 3 4
AT(°C) 11.3 23.7 35.0 29.2
Cycle number (=) 500 38 10 27
egradable rate: K,_; (mol/s . - . - . - . -
Degradabl K,_; (mol/s) | 1.25E-09 | 1.99E-08 | 8.24E-08 | 3.23E-08
Degradable rate: K,_, (mol/s) | 6.25E-10 | 9.93E-09 | 4.12E-08 | 1.61E-08
-16 | .
=1 y =-18.107x + 38.188 Activated state A
Activation energy: E,
% e at high temp
= ' Potential energy level
201\ - .15.393x + 33.093 at room temp.
-22
3.2 3.3 3.4 3.5 3.6

1/AT (T'x10%)

Fig.4 Arrhenius plot for the practical Li-ion battery

Fig.5 Energy barrier for chemical reactions

gosn



HONDA R&D Technical Review

Vol.12 No.1 (April 2000)

O mol/s Ap=2 O 3.5000 mol/s0 0 OO
000000Db0O0o0DD0Og Figs O E,000000
000o0000ooo0ooooooooooooooooo
000000 0o00ooo0doooooDooLLoooooo
000000o0oDooooo0ooooooooooooog
LiOOODODDOO00OOO000OoOoOoooDod FigboOo
0000000 00ooooDo0ooooooooooooo
0000000oooooo0o0Oooooboooooooog
00o0o000oooooooooooooooooooog
000o000oo0ooo0ooooooooooooo
00o0o0o00oooooooooooooooooog
OO0 pO000000O0O0O0OooOooooooooooad
000ADD00O0OO0OO00DOOO0OO0DOMI OO0 120
godoboooooooooooouooobooobooao
00o0oooooooooooooon
godobooooboooouoooouoooooooog
000000oooooooooooooooooooog
gbooooboooboooooa

gdodoooogoda

gboopooboooooooooooobobobobo
gboboobobooboooooooboobobobono
gooobooboboboboobooboobooboobooon
gbobooboooboapobomsmooooon

OAG=A4H-TAS 0 1500

gboAAHODODODODODODODODODODO
Ap00o0bOO0obD0obOOobOobOOooooboobooooooo
gogboboobobooobboobbooobooooboo
gbobobobooboooomismoAaoogoooo
goooboobobooboboooob oubomiel
gboobooo

O0Qr=TAS=T 6AG/5TO 0 160

gdApgogobbuodn Eeg0bbOo0bbO FO
gbobobooooobob nobobm1ymooog
goomie@misooooon

OAG=-nFEe 017t

0Qr=nFT (5 Ee/5 T) 01800

oooooooobobodEO0booboooooonoa
obobooboboooooboobooboobobobooonog
ooooooooooooooon gpbbooboboOon
obeoUibobbooboobooobooboobobon
gbobooboooboobooobooboobobobobooo
obooboe0booooboooboooobooboboog
oooboooooooooggUOoOboooooooooboo

ooo ohOmimooooono

OQt=0Qr+Qp+Qs+Qj
O=nFTJ]d Ee/d TO+Qp+Qs+Q; 019001
O0L OO00O00ooQooooog

51.00000000

LidoooOoQoQoQoo coboooooooOoOoOOO
00000O0ooooooooDeOO0O000OogOONi-
MH OOOOOOOOOoOooooooooboooboobooo
gbobobobobooooooooobobobobo
gbobobobobobooboobooobobobobo
gooooboboooooooobobooooooooooooo
OOON-MHOOOCOOOOODOOD @UOOoOoooood
gooobooooooooooboooooooooooboooo
bobobobobobooboobooobobobobo
gbooooooooboobobobooooogoon

ooooooooooooDbbo0 guuooboboooDbo
gboboboboboooooobooobobobobo
oooooo0oooooooooooooooDobboOb
gbobobobobobooooboooboboboobo
gboobooobobooobooobooobooobobooooo
0000000000 LOooobooobooooood
gobooboobooboobboobobooobooobooboao
gboboboboboooooooobobobobo
Q:000OOoOoDO

oO00DLOOOOO0ODOOO0ODOOOOobOOOoOoOoDO
MMM oioboboooooooooobooobooog
gboboboboboooooobooobobobobo
gboooooooboobaobo

OQt=0Qr+Qp+Qj

0 =nFO& Eo /5 TO+Qp+Q 0 2000

52.00000000

521. 000000 Qr

Lioooooooooooooooooooooooo
OO000LODOO0ODOOO0O0ODOOO0O0OoOOOoOoDo
gboboboboboboooboobooobobobobo
O00000MOMOoOO0moooDoD Y ki/mol™
gboboooooooboob robobobooboobooboobo
gboboobobobbeoim21ooobooooono
gbobobobobobooboobooobobobobo
gooo

0 Qr=0Q1 / (F/ 3600)0 I

=-3.73% 1020 Q0 I (k3/h) 02100

522. 0000000 Qp
goobooboobobooobobooboobobooboo

0ol



ggbogobooboobbooboo

goooooooboooboobobobbbbbobobonooooo
000000000 LIOOD00ODO0OODOO0O0O00Oon
x10%cm¥/sO000000° 0 0000000000000
goooboboooooooboobooboooooobobooo
gooooboboooooooboooooooooobobooo
gbobooboooooboboboboobooog
gbobobobobooboobobobg RO ooO
ooboobboRrRyUOOOOOOObOOUODLOODbOODOO
obobobooooobobOobRrRUDLDDOODOO RO O
o2z2goooooooobooooooooooooon
Udd ouwilbOooono nibomM23mooooon
U000000 RweD ReOODODOO 14O 100000
gboboboom2A4mom2sMoooooooog

O Rpd = Red - Re 0 2201
0 Qpd = 14200 Rpdd WO = 3.6007 1420 Rpdd kI/hD 0 230
O Rpe = Rec - Re 0 240
[0 Qpc = 1200 Rpé) W= 3.6000 1200 Rpf1 kI/hD [ 25011

goooooooooboobobbobbbboooooooo

000000 Qwd Q,000000000000000
022M 00240 0000000000000000000
00000000000000000000000000

523.00000000000000 @

ggobobooboooboooboboobobooobooo
gobobomz2zn24M0gooooooooooooon
gogbboobbooobboobbooboboooobo
obobobooooobgobobo 522 0000000
ooooooobooboooooboooobooooboooon o
obobob pooobomzedbOobooooooonog
oo 0 0000000 R ReeOOODODODO

—_
(6]

o
o

Internal resistance ratio
—

0 20 40 60 80 100
DOD (%)

Fig.6 Relationship between DOD and internal
resistance ratio

gooboomz2rmooooon
0Q;j 0 120 Refd WO I 3.600 14°[J Redd kI/hD 0 26[1

0 Q0 IP0RLIWOO 3.6000 IP0 RefI kKI/hO 0 27[11

gboboboobooooooooooooooooon
gbobodRrRUObObOODOObOODODbDOODODOO
gboooooooooboboboboboboooboooo
gobooooboooboobobooboboobobooo
0000000000000 000D0RwO Figem oo
gooboopobobooboboobpobdooooboon
gboboboboooDpobsoboboooooognion
god

OO0 Fig7 OOO0O0O0OLOODOOOODOOOOODO
O0OPC/DMC/LiPFe0 00 C0000DOOOOOODODOO
gboooooooobooboboboboboboooboooo
gooooboooood

524.00000000
QooooooobooOoobooom@oooon
goobooooooonog e Um28mooonogon

0Qc0 Qr+ Qpe+ Q0 -3.73 x 1020Q40 I,
0000 +3.600 120 Rpe + 3.600 1200 Rec
00 -3.73 x 1020 Q10lc + 3.6000 120 R kI/hO 0 28[11

@ooooooobooooboboooogooooooo
000 gUM20000000

0Qal Qr+ Qpag+ Qi 3.73x1020 Q11 Iy
0000+ 3.600 120 Rpd + 3.6000 120] Req
00 3.73 x 1020 Q10lg + 3.6000 170 Refd kI/hO 0 29[

525.000000000000000000OO
2829 0dopooOouoooooOogooon
gboobooooooobooboom2sooooooon

25

20

15 |

10 |

Electric conductivity (m-s/cm)

0 L L L L
0 10 20 30 40 50

Battery temp. (°C)

Fig.7 Battery temperature dependence on electric
conductivity of 1.0M-PC/DMC/LiPF electrolyte

gorno



HONDA R&D Technical Review

Vol.12 No.1 (April 2000)

gboboobobooobooobooooboobobobono
goobobom2oooobooooooobooooog
OO00DOoOO00o0ooOOD Fig8 OODDO
gooobooooooooboooobe:000nonnb R
0 DOD OOoobbooobobooobboooboo
pDoD500 00 0000000000000 0 Q:0 9.39kJ/
molDO0OD0O ROOOOODOOODOOOODOOOO
EvOO 10 20Q0UHEVOO 30 50Q000000O
obob evOOOO 120Q0HEV O0OODO 40Q0
ogboboboobooooobooooboobobobuoono
OO000o0o0 Fig9 OODODO
0000o000ooo0oooooOoevOO LiOODOO
obobob vog soADODOODOOobOobooooog
gbobobobooboooooooboobobobono

3.60 N /dZ ° th

3.60-1,2-R,

Heat value (kJ/h)

| — >+

¥
3.73x102-Q, - Iy

-3.73x102-Q; - I,
charge region  discharge region
Fig.8 Heat income and outgo model of Li-ion

batteries during charge and discharge
process

100

A O
o O O

20

Heat value: Q (KJ/h)

-100 : '
0 50 100 150

I : Current (A)

e [1 Reaction heat value at discharge process
o [0 Reaction heat value at charge process

0 O Jule heat value of Li-ion batteries for EV
0 O Jule heat value of Li-ion batteries for HEV

Fig.9 Relationship between current and heat value

U o OoboobobobooboobobooooDbo
gooobobooooooooboboooooooboooooo
oO000oOo0o0oooOoO0oO0evOD LiOoOooooOoooOvo
gsACl0D00OD00ODOODbObOOobOooboOoboobouoDo
gboboboboboboooobooobobobobo
gboooooooouoboobobo
OO0OHEVOOOODODOOOD LiOOOOOOO0ODO
U000 EevOoOODODOOO0OOOOO0ODOO200 30A0
gboboboboboooboooooooboboboDbo
ooobooooobobo2A00d0DO0OOOOOOODO
O000O0OHEVO LIiDOOOODOOODOOOOODO
gboooooooobooboobobob

oo uooo

oo gogoobooooogooon
O0000O000DOCOO0O0DOOFgOO0OOOOOODO
gboobooooowibhomomooooooooooo
goooboboooooobobmzsooooooooog
M2 oooooooobobo

O 1 ={Ee - (E& - 40 ROW)2}/ 20 Ry 0 3000

goom3imooboooooooooobooooooboce
Ok/KMOODOODOOOODODDODOOOoOooooood
ATODODO0O0O00DOOOOOOODOODOOOObOOCO
3 kKD OODOODOUOOOFgMODODODOODDO2500
gbooooooobooboboobooooor,0oobobo
gbooboooooooboobobob

OAT=0QvC-THK/hO 031

O0000O000D00OO0OOFg1200000000OEVO
80AND D LIDO0DOOO0DODOO0ODDOO0ODDOO0ODOO
gboboboboboboooobooobobobobo
gbobooboboogooobobronobboobooooonoo

200

100 ||

-100

Specific power (W/kg)
o

_200 1 1 1 1
0 1000 2000 3000 4000
Time (sec)

Fig.10 Vehicle test mode

gosh



ggbogobooboobbooboo

—_
o

(oo}
T

Radiation heat: Tr (K/h)

0 1 1 1 1
295 300 305 310 315 320
Battery temp. (K)

Fig.11 Correlation between battery temperature
and radiation heat with an adiabatic state

obobooboboooooboooobooboboboono
oooooooooooooooboRrODODSOODOOO
00000000000 0ODOFig6000000OODODO
ooooboooooooboooopobbOooooooooo
gbooooobpobbobgoobooooooooooboong
gboboboboobooooooobooboboboonoo
oboboobooooobgooo
gboboboooboooooboobooobooobooban
gbooboboooboboouobooouobooevonOO
goLOOOoOoO0oO0ooOoOooooooooooooooo
OO0HEVOODOODODOODOOoOOOooooDoo

googd

0000000000000000000000000
0000000000000000000000
00MO000000000:Q000000:Q,0000
00:Q000000000Q0 3.73x1020Q:0/0 Qp
0 3.600R,0P0 Q0 3600R0PODOOODOD
0D0MO0O00 LiCo0, 000000000 OODOOOO
O000OD0OO0OEVOD 80AhD DD LiDDOD0OO
00000 700 80ADDCOOODOOOOOOODOO
000000000000000000000000
0000Q.0000000000
00MOo0000000000000000000000
000000000000000000000000
000000000000 000000000000
000000000
O0MO000000OEVOOOOOO HEVOOOOOO
0000LOD00000D000000OOO0o0ooo
00000000

40

W
o

Simulation

o
< 30
3
© 25
> Experiment
220 |
©
m

10 |

0 50 100
DOD (%)

Fig.12 Comparison of experimented heat value
with simulation data

ggoggo

OO000O0O000O0O0o0o0oDOoOo0oDbOoOoLboOoOoDo
gobbooobooobooboboobboobboon
gooo0oO0LOoOooOoOoOoboooOoOoboooooog
gboboboboooboob Hevooooo evoono
gooboboboooooooooboobobobo

gogd

AGO 00D0ODO0OOOOOOOO
AHO 000000000000
ASD 0000000
E.0 00000000
OT0 0000
O KO 00000000
RO O0OODO
AD 0000
FO 0000000
cO 00000
wo 0ooo
7,0 00000
o0 OO
oo o0 00000
00 0Q0 00000
o0 00000
o0 00OoOoO
ooo QO 00000
o0 0D0O00O
Qo0 0OOOO
1.0 000000

0oon



HONDA R&D Technical Review

Vol.12 No.1 (April 2000)

1,0

R

Ry

R

g 0 RO
Rpc

RpdU]

gooooo
goooo
gboboooo
oooboooo
gooo
oooboooo
gboboooo

ugd RO ODOOO

googd

godjoobooboboobboooooooooooa
0000000000000 0OVol.8, p.129-1381 199601

goojoobooobboboooobooooooooooa
000000000 OHONDAR&D Techincal Review,
Vol.10, p.32-40 199801

00oooo0oooooooooooooooooooog
J000000oooo0oooooooooon , 199,
p.45-49

0 O OChusid, O., Ein-Eli, Y., Aurbach, D., Babai, M. and
Carmeli, Y.: J.Power Source, Vol.43, p.47 (1993)

0O O DAurbach, D., Ein-Eli, Y. Chusid, O., Carmeli, Y., Babai,
M. and Yamin, H.: J.Electrochem.Soc., Vol.141, p.603
(1994)

0 O OEin-Eli, Y. Markovsky, B., Aurbach, D., Carmeli, Y.,
Yamin, H. and Luski, S.: Electrochim. Acta, Vol.39, p.2559
(1994)

0 O DAurbach, D., Ein-Eli, Y., Markovsky, B., Zaban, A., Luski,
S. Carmeil, Y. and Yamin, H.: J.Electrochem.Soc., Vol.142,
p.2882 (1995)

0 O OAurbach, D. and Ein-Eli, Y.: J.Electrochem.Soc., Vol.142,
p.1746 (1995)

0 O OEin-Eli, Y., Thomas, S., Chadha, R., Blakley, T. and Koch,
V.: J.Electrochem.Soc., Vol.144, p.823 (1997)

gloooooooooonoooooooooooo ogg
0o0bo0oooOooDbOOn99e, p.13

e 000m

ogogao

0 1000



g

Juoodogdbotobotdbootdogd
guobbotdogud

Development of a Lane mark Recognition System for Lane Keeping Assist System

oooopooe
Ken’ichi MINETA

ooooooge oooooooe®
Kiyozumi UNOURA  Tetsuo IKEDA

ggoo

HONDA Intelligent Driver Support System OO0 O O O
000000 0OLKAS! Lane Keeping Assist System[ O
000o000o0oo0oooooooooooooooooo
O000O0O0OHough OO00O0OO0O0OO0OOODOOOOOOO
000o0000oo0ooooooooooooooooo
00o0o0o00ooooooooooooooooooooo
000o0000oo0ooo0ooooooooooooo
ooo0oDoDoDoooooooooooooooog

000000ooooooooooooooooooo
00o0o0o00o0ooo0ooooooooooooooooo
00ooooooooooooo

ABSTRACT

A lane mark recognition system that processes images
taken by a camera for LKAS (Lane Keeping Assist
System) has been developed. This system is a main
component of HONDA Intelligent Driver Support
System. A new algorithm that was a combination of
Hough transformation and extracting positive and
negative edges which were feature of lane mark was
used. By the algorithm, we can remove noise and
execute fast image processing with a special chip. As
a result, we can process images in real time even in the
complex situation such as a parting road and as double
broken line conditions.

In experiments on real images, we can make sure that
the rate of recognition is sufficiently high and output
data is accurate enough for steering control.
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2.1. HONDA Intelligent Driver Support System 0O 0O O
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Support System
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Fig.4 Sample of road images (after edge extracting process)

gogboboobbooobboobboooboooobon
gooobobooooooboooboooooooooboobooo
gogbboobbooobboobbooboboooobo
ooooo0oooo dooooooooboboooooo
0000000 (¢) 000000 DOOO0ODODOOOODOO
oOoo0DoOoO0o0oooOonOo (e DoOODO

32000000000

goobobobobobobobobooooooo
gboboobooboooboooboooobooboboboono
gboboboobooboooooooboobobobobo
obobooboobooooooooooobobobono
gboboboboobooooooobooboboboobo
0000000000000 0d™FigMOOoOOoOO

goboobooboobooboobooboobogon

obobobooooooobobo
ubmooobooboobobob
gbmoooooooooooonoooo-0booboon
gboobooooo
gboboboboboboboboboooooooo

Positive edge  Negative edge
\ S~ _-7

\
\

/ Asphalt \
"~ Lane mark =~

Fig.5 Definition of the positive/negative edge

/

gbobooooobooboboboboobooboooboooo
gooooooobooboboboboboobooobooon
gbooboooooboobobobobobobooboooo
gooooooobooboboboboboboooooo
gbooboooooboobobobobobobooboooo
000000000 0OHoughO OPPBPIOOOOOOOOO
00000OHoughOOOOOOODODOODOOODODOOO
oooooPeeigpoooooo0o0ooooooooooon
O0O0HoughDOOOODOOHoughOOOOOOOOOO
000000000o0ooooooooooOoOO Fig.6(a)
gobooooooooomooo™uooboooooo
o0D0DoO0ooOo0o0oDbOOoO0oOOpO6O0000pODDOO
goooodooo0o0oooOooooUoebOdOOOODDOO
oooOoDObDOoOoOooOooOoDOOp O ObOODODOOO
gboboabod

Op O xOcos 6 O yOsin 6 oo

gooooobbbooooboooooooooboao

OFig6b) D O0O0000OpO6000000C00O0ODOOO

p06 000000 Figb(c) D0DDOODDDDODOO
000000000000000000M000,00 =00
OO O000000000000Fig7000000
O00p 06 0000O0ODOOODOODDNONDNOODOOD
000000000000000000000000000
O0pO060000000DOOODO0O0ONONONODOO
ooo
pO06000000Mp ,06 ,MO0D00O00OD0

OxOcos 6 +ydsin® [ =p

0 1030



HONDA R&D Technical Review

Vol.12 No.1 (April 2000)

p=X-€0s O +y-sin O

¥

(b) (©

Fig.6 Definition of Hough transformation (1)

(Pm 90)

(X5 ¥4)
(X3, ¥2)
(X35 Ya)

(a) (b)
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(a) Edge image

(b) The result of Hough
transformation without
using lane mark features

(c) The result of Hough transformation
with using lane mark features

Fig.10 Featrures of the a lane mark recognition
algorithm (1)
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Fig.17 The result of lane mark recognition

0.003 : 03
¥
0002 ‘ ‘
£ o001} X 028
e of 5
> y ‘n =
§ -0.001f | | | 048
5 N
3 0002 pfan W‘«J i i M,J[\"-“u“ ) .
-0.003 : ‘ ‘ ‘ o
0 20 40 60 80 100
Estimated  Vehicle Time [sec]
............. o Variae
curvature curvature

(Touhoku expressway * down * Shirakawa PA~Nasukougen PA)

Fig.18 Estimated curvature and variance

goodgd

HoughUODOOOODOOOODOOOOODOOODDOO
gboboboboobooooooobooboboboonoo
gooooo
gbmoobobobomoobomoboboboboban
goboooooooboobobooobooboboooDo
gboboboboboboboboboboban
gboboboboboboboboboboboo
goooooo
obmooooobooboooooobooboboooDo
gboboboboboboboboboboban
gbobobobobobobobuobooboboo
gbooooooobobd

gogadg

00ooooo000oooooooooooooooooog
J0000000D0o0oooooooomiHecm o
0ooooooooo0Ooooooooooooomao
0000000000 0000D 235(1999-10)

0 O ODuda, R., et.al: Use of the Hough transformation to detect
lines and curves in pictures, Communication of ACM,
Vol.15, p.11-15 (1972)

00O 0OBallard, D.,Brown,C.: 000000000 ODOOO
0000000000000000000019870 p.147-
160

O O OSuzuki, A., et.al.: Lane Recognition System for Guiding
of Autonomous Vehicle, IEEE Intelligent Vehicle *92,
p.196-201 (1992)

O O OHashimoto, K., et.al.: An Image Processing Architecture
and a Motion Contorol Method for an Autonomous
Vehicle , IEEE Intelligent Vehicle *92, p.213-218 (1992)

e 000m

ogogao

0 108 0O



https://doi.org/10.69239/hondatechnicalreview.2000 12 1 16

g

oot bubotdboodn

Algorithm for Crash Judgement by Frequency Analysis

goooooo-r

Kazuo MATSUDA

opgoopogorn
Tsutomu FUKUI

oopoooopg-r
Yukio HIRUTA

godd

goboobobooobooobooboboboboobobo
gboboboboobooooooobooboboboonoo
oboboboobooboooboooobooboboboono
gboboboboobooooooobooboboboonoo
gobooboboobobooobboooboooboooboo
gooobobooooooobooboooooooboobooo
goooo

ABSTRACT

A crash judgement algorithm that uses frequency
analysis has been developed. This algorithm judges
whether or not a crash has occurred by calculating both
energy elements and frequency elements. Frequency
analysis is implemented in hardware at the current
microcomputer level using a Hadamard transform that
does not require multiplication or division in the
calculation of frequency elements. This approach
improves the accuracy of crash judgements and reduces
development time.
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ABSTRACT

In order to reduce the maximum value of the
occupant deceleration in a vehicle crash, a body structure
was devised to approximate the optimal vehicle
deceleration wave form by utilizing the difference of the
deformation mode of the body. This concept of structure
was successfully applied to an actual vehicle.
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Study of Occupant Deceleration Control in a Crash on the Separation of the Vehicle Mass
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ABSTRACT

In order to reduce the maximum value of the
occupant deceleration in a vehicle crash, a physical
model which has the separated mass of vehicle was
devised to yield an optimal vehicle deceleration wave
form. The validity of this model has been certified by
a mathematical study and a three-dimensional dummy
simulation.
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ABSTRACT

Focus is placed on the feedback (FB) active noise
control (ANC) in order to reduce costs by simplifying
ANC systems, because FB-ANC does not need reference
signals. The purpose of this paper is to obtain a low
order accurate model of an acoustic plant for FB-ANC
and design a simple controller based on this model. The
plant in this case is from the input to a single secondary
loudspeaker to the output of a single error sensor
(microphone). First, as a modeling method, gray-box
modeling is applied. Second, Smith predictor is
modified for FB-ANC to eliminate the influence of time
delay in an acoustic field, and a PID controller is
designed. Finally, effectiveness of the modeling methods
and the proposed FB-ANC are demonstrated through
numerical experiments using actual data.
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ABSTRACT

Tests were conducted to evaluate the grain growth
rate of the structure and the intermetallic compound layer
fracture rate, which are physical properties, and peeling,
which is a mechanical property of Pb free soldered
joints. In addition, thermal shock tests (acceleration
tests) were performed to evaluate the life span due to
thermal fatigue.

First, the grain growth rate and intermetallic
compound layer fracture rate of the Pb free soldered
structure were confirmed to follow parabolic curves rule.
Next, the life span of Pb free soldered joints under
market conditions was predicted using Miner’s rule in
reliability engineering from the effects of heat stress
obtained through acceleration tests and the heat stress
frequency in an automotive environment.
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Table 4 Expect life of solder joint

Sn-2Ag-0.5|Sn-3.5Ag

Cu-7.58i | -0.75Cu | Sn-5Sb

Sn-37Pb|Sn-58Bi | Sn-3.5Ag

ogooo
Time to
failure 093 | 457 0.79 0.95 085 | 090
(N)
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Initial cycles cycles Initial cycles cycles
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Fig.14 Cracks in soldered area due to heat impact (Red areas represent cracks)
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ABSTRACT

The Magic Formula tire model, which is recently
utilized in a maneuverability analysis for automobiles,
was applied to a motorcycle simulation model. In
comparison with a current Carpet Plotted tire model, the
correlation between the simulation and the actual running
was investigated for a straight running stability and a
turning performance, and the availability of the Magic
Formula tire model was examined.

The result shows that the Magic Formula tire model
has a good correlation with the actual result and a good
availability so that a tire property can be easily changed.
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ItemsO SpecificationsO
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Caster angleO (deg)O 23.70
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Height of center of gravityQl (m)d 0.5370
Curb WeightO (kg)d 204.00

Table 2 Tire specifications for actual running test

Test 10 Test 20
Front tirel 130/70ZR160 130/70ZR160
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ABSTRACT

In evaluation of fatigue characteristics of metallic
gaskets, it was found that discrepancy of the
characteristics between material and product resulted
from grain boundary crack occurring during bead
forming. And grain refinement was noted for control of
grain boundary crack and extreme improvement of
gasket performance. And an austenitic stainless spring
steel with better fatigue strength was developed by
control of recrystallization with reverse transformation.

The developed steel has a composite structure
consisting of grain-refined austenitic structure, which is
controlled average grain diameter within 1-2 pm, and
martensitic structure in annealed structure before rolling
with tempering. The fatigue strength of the metallic
gasket can be improved by 30 % or more without any
loss of combustion gas sealing performance by
application of the developed steel.
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ABSTRACT

For automotive engine sealing applications, a high-
performance durable foamed rubber gasket material was
developed. This material contains air vessels, which
have superior characteristics, such as high
compressibility, and conformity to rough surfaces. To
achieve durability and reliability performance for engine
sealing applications, separate and minute air vessels were
incorporated into the material. Additionally, the base
components, as well as the additives, were optimized, to
achieve the necessary performance. The foamed rubber
gasket material is superior to conventional material in the
area of sealing rough surface with less torque. a
simplified fastener seal structure was realized, by
applying the foamed gasket material to the engine air
intake system.
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Table 1 Compressibility test condition
Specimen specification

Diameter 40.0 mmQO

Thickness 6.0 mmQO

Material NBR

Rubber hardness 60 Hs
Compression speed 0.1 mm/min

Fig30 OODODOOOOOODOOOOoOoOoooDooooQo
goooooboooobbbobobboboooooooao
MPaDODOODOOOOOOOOODOODOOOODbOObOOO
gboooooo

O00OFg4O 00000000 OOODDODOOCODODO
gboboboboboboobooboooboboboobo
gboboboboboboooooooboboboobo

20
Rubber (NBR) Air (gas)Od

= I p 9
a 15 L
s /
(9}
: /
2 10
a
[0}
o
8
5 5
»

0 20 40 60 80 100

Compressibility (%)

Fig.3 Comparison of compressibility between rubber
and air

0 1600



ggbobooboobobooboobboo

1000 T T
Surface pressure = 4.0MPa

\ \

80T Theoretical line

_\

Z

600 /
4my;f"
¢

200
0 25 50 75 100

Foam volume (vol%)

Compressibility (%)

Fig.4 Relationship between volume function of air
and compressibility

gboboobooooobobobobooobooog
gooboboboboboboboboooooooo
gboboobooobooboooboooobooboboboonoo
oboboobooboobooooooboboobobobobo
gboobooooo
goboboboboboobobooboboooooooo
gboboobooobooboooboooobooboboboonoo
goboooobooomoomoooooooooooo
O000DO0000DOO000D0OFg200000000
gobooboboobbooobboooboooboooo
OO00D0OOo000OOo00o0ODOOoO0DOOO FigsOOOO
gobooboboobobooobboooboooboooo
oboboobooooob 150000000000000
gbobobooboobooobooboobooboboboono
gbobooboooooooooobob
gboboboboobooooobooboobooboban
obobobooomobooboobomoboboboonog

200 ‘ ‘
Foam volume = 30vol%
7 7 ¢
< 15
> Open-cell foam%
5
» (¢
3 10
s
(0]
(8]
8
5 50
)

~—— |

Closed-cell foam
& —— [ ]

od 20 40 60 80
Recovery (%)

Fig.5 Relationship between foaming cell shape
compressive recovery

gooooooobooboboboobooboobooobooon
gbobooooog

gdodooooooo

0000000000000000000000000
00000000000000000000000000
000000000000000N,0C0,0000000
00000000000000000000000000
00000000000000000000000000
000000000D00000000000 10005004 m
00000000000000000000000000
00000000 Fig6a) 0000

b) Micro-capusuleO
foaming

a) Chemical foaming

Fig.6 Cross section pictures of foamed rubber

gbobobooooooboooooooooooooboon
O00OFg4 OOODOOOODODOOODDOOODOOOOO
oooooooboOon FgbhOOOODOOODOOOO
gooooooooooboooooooobbooooooo
gboboooooboobobobobobobooboooo
goobobooooogoo

gbobooboooooobooooooooooooobooon
goooooooooboboboboboboooooo
gbobooooooboobobobobobobooboooo
goooooooooboboboboboboooooo
gooboooooooboobooooooboobooooon
000000000000 00000d Figebydoood
gbooob 20y mObOOobOOobOOobOoOobOOobOOOOOoOO
000000000000 OdFg7000000ODDOOO
gbobooooobooboboboboboboooboooo
gobooooboooboobobooboboobobooo
gbobooooobooboboboboboboooboooo
goooooooboobobobobuobobooooob
gboooooooboobobobobobobooobooon
gobobooooooooboooooooboboooooo
gbooooooobooboboboboboboooboooo
gooooooobooboboboboboooooooo
gboobooood

0 1610



HONDA R&D Technical Review Vol.12 No.1 (April 2000)

Surface pressure = 5MPa
80 ) 80
B Compression

Il Recovery

60 60

40 40

20 20

Compression ratio (%)
Recovery ratio (%)

Closed-cellO Open-cellO RCM
feamed rubber foamed rubben

Fig.7 Compression characteristics of foamed rubbers

ddddddddooouuuoo

41.00000000O0000O00OD

gooooooobbbboooooooooobooo
Fig80OODOOODOOOOOODOOOOOoOoOOoOoO
O000DO000b0DOOFgOOODODDOOOODODODOO
oo00o0O0O0ODOO0O0O000000oooEeRmEmgoooo
gbobooboboooboooboooobooboboboono
oo

42. 000000000

gboboboboobooboooboooboooooboooban
gooooopooOoOooODODODODOOODOOOOOO0OFg.10
0000000000 O00DOO0DOO 50Poise DOOO
gbobogobooooooobobobobobooooog
gboboooooooobogoon

Foam structure

FoamedO
rubber O
gasket

[Foaming ratef

Foamed rubber coatl Foam Base rubber
(closed cell)
Foamed
} mbberO

2 coat
x

/
Primer Base plate

Base plate

Fig.8 Schematic drawing of foamed rubber gasket

Table 2 Foaming test conditions

Foaming temperature 150°C
Foaming time 30 min
Micro capsule content 10 PHR
2500
(@)
200 w\WD\O
[0
T 1500 U\\
(o))
£
g 100 \
(o]
L
50 t
0
0 20 40 60 80 100

Rubber mooney viscosity (poise)

Fig.10 Relationship between rubber mooney viscosity
and volume function of foaming

—| Mooney viscosity (Rubber) |
—| Foaming temperature |

Foaming solvent

Capsule particle size |

Material types I FKM I I Fluorine content |

—| NBR |—| Acrylonitrile content |

SBR

Silicon rubber

—| Heat resisting fiIIerE’——' Carbon black

Silica powder

‘ Base plate .
VulcanizationO .

Vulcanizer

formulation I anize

Bonding primer

Accelerator

Anti-oxidant

Vulcanizing temperature

Fig.9 Component ports drawing of foamed rubber

0 1620



ggbobooboobobooboobboo

43.0000000

000000000000 00O0OFig11 ODODODOO
gboboobobooboooboooobooboboboono
obobobooooobooouoboobo

gboboobobobobobobmoobooboonoo
oboboboobooooooooobooboboboonog
goooo

200
g 17
\E]”: 5 Formation area (Foamed rubber)
3 =
538 150
8_ )
£S5 125 /
L E
25
€ 100 //
©
o -
L
750 100 125 150 175 200
Starting temperature of vulcanization (°C)
Fig.11 Possible area of foamed rubber production

44. 00000000000

gboboboboboboboboboooooooo
gboboobooobooboooboooobobobobooo
oboboobooboobooooooooobobobobo
gboboboboobooooooooobobobobo
goooobooooooobobooooooooboobooog
gbobooobooooobobobobooooobooon

Fig1l20O0DO0OOODMmMOOOOOOODOOOOOOO
goooboobooooooooooboboooooooboobooo
gobooooboooobooobooboobooboobogoo

gbogobooboesbobooooooobobobobon
gboboooood

gboobooboobooooooooooooooooon
goooboooooooobooboooooobFrg 30000
gboooooooboobobobobobobooobooon
gobooogobeoPHROUODDODOODOOODOOOO
gog

60

50

40

30 \(\(

20

Compression set (%)

T~

10

20 40 60 80 100 120
Carbon black contents (PHR)

Fig.13 Relationship between carbon-black contents
and compression set

45. 000000000

gbooboboboobobooooooooooooooon
gboooooooboobobobobooboobooobooon
goodoooooooooobobooobobobooboboo
gobooooooooobooobooooooboboobooooon
gbooooboooboobobobobobobooboooo
0000O000DOO0O00DOO00O0DOObOO0d Table3 OO
goooooooooboooooooogon Fig14 OO
Fig1e DO OOO

600

500 Table 3 Components of foamed rubber and sealing
< test conditions
\é 40 o Base rubberl FKM (F content=65%)0
c \ Carbon black contentO 60PHRO
% 300 Foaming typeD Closed-cell0
g Foaming temperature 150°CO
g 200 Vulcanizing temperaturel] 250°CO
© Foaming rateO 120% (basic)Od

10 Particle size of foamQO 25pm (basic)O

or ThicknessO 80um (basic)O
50 55 60 65 70 75

Fluorine content (%)

Fig.12 Relationship between fluorine contents and
compression set

0 1630

Seal test conditionsO

Surface pressure=0.5MPal
Sealing temp=—30°CO

Compression setO
test conditionsO

Heating temp=120°C0O
Holding time=24hrO




HONDA R&D Technical Review

Vol.12 No.1 (April 2000)

O00MFig4OO0DOOODODDOOOOOOOOO
ogboboobooooooobobooboboboboooog
O0000OCOO0OO0OO0O@MFigsO0OdooooOooono
goooboboboooooobbooboooooobooobooooo
O0MFig16e@M 000000000000 0000O000O
goboobooobooboobooboobooobobooo

gboboboboobooboooobooobooooobooobon

500 I 50
[} _.\.‘\ 20
400 —]

)

3 K 0
o =
g AN\ 3
3 300 70 2
? P = \é S
5 \ 2
T n £
% 100 | |% 3

0 100

0 50 100 150 200 250
Foaming rate (%)

Fig.14 Optimization of foaming volume compared to
sealing performance and compression set

600 40

i \ |

[\]

g‘; 5000 .\ ’o—__ __-L—-(J— 50 g

© 4000 @) 60 ®

5 |- 2

9 3000 70 2

S é \l $

o hust

£ 2000 N 80 &

3 \.\\.—I‘ §

® 1000 90 ©
0 100

0 25 50 75 100 125 150
Particle size of foamed rubber (um)

Fig.15 Optimization of particle size compared to
sealing performance and compression set

5000 40
— ~
& 4000 T~ 5 5003
=3 m >.</o-" <
S =
= 3000 7N 600 &
2 p: \-F S
— )
g 2000 > 700 §
; o \L\L 5
$ 100 80D§
90

od
0 100 200 300 400 500
Coating thickness of foamed rubber (um)
Fig.16 Optimization of coating layer thickness

compared to sealing performance and
compression set

gbobobobooboomobobmobobono
goobobmobooboboboboooooooboooo
gooooooobon

uobooobobooooobooooboon

51.000000

gobobobobobooboboobobobooooooo
gbobobobobobooooooobobobobo
gooobbooooooooboboooooooboooooo
gbobobobobobooooooobobobobo
Ot O000o0o000DoOoO00ooo0ooooooooo
O000OFig70000000O0DOOOOOOOOODO
gbobooooobouobobobobouobogoo2oubg
gboboboboboooooboobooobobobonbo
gboboboboboooooobooobobobobo
gboboboboboooooboobooobobobonbo
gbooooooboobobon

1000 { —O— Foamed rubber gasket

—A— Molding rubber gasket
——
< 800} RCM gasket
a
=3
S 600
[)]
[}
Q
o
o 400
£
©
$ 200 Surface pressured—
A’/ =4.0 MPa
0 \

—-60 —-40 -20 0 20
Sealing temperature (°C)

Fig.17 Sealing performance at low temperature

52.0000000000

ogbobobobobooboobooboboooooooon
ooobooboobobooooooboboboooooooooboooo
gboboboboboooooobooobobobobo
oooooooooooobooooD ReMOOODO
gobogobs3oMpPal DO DOOOOODOOODOODOODOO
O00000Fg18000000ODOOODOOOOODO
gbooboooognD osMPa DOOOOOOOODOODO
goooooboooobobbboboboboooooooo
Figio OOOOOODOOOODOODOOODOOODOOOO
gboboboboboobooooooobobobonbo
0000 250(UOOOOOOODOOO0OOOOO0ODOO
OO0000O00ooDoOoOoobO1s5000MmMOOoOooDon
gooon

0 1640



ggbobooboobobooboobboo

100001 —O— Foamed rubber gasket
—A— Molding rubber gasket
good| B RCM gasket

600

400 )/O/
2000 A

Otri-‘é
0 1 2 3 4 5
Fastening surface pressure (MPa)

Sealing pressure (kPa)

Fig.18 Relationship between fastening pressure and
sealing performance

a) Fastening bolts layout in RCM gasket
[ [ [ [

OO Q™

[ ]

@ Intake port

1
v
b) Fastening bolts layout in foamed rubber gasket
() ® ()

O

O O

Fig.19 Fastening bolts layout depend on gasket type

53.00000000000

gobobobobooboobooooooooooooboo
000 Fig20OOOOOOODOO Fig21t OOOODOO
ooobooooboOoRr=8y mOOOooooooooo
gbobobobooboooooooboobobobono
gooboooooogoo

Surface pressure=4.0 MPa

1000 \ \ \
—O— Foamed rubber gasket
© 800 —A— Molding rubber gasket |—
'i‘; ‘ —8— RCM gasket
;5) 600
o O\‘O\-o—q
[oX
o 400 \
£
‘s \3
()
o 200 \\
0 ~m—4
0 20 40 60 80 100

Surface roughness: Rt (um)

Fig.20 Relationship between surface roughness and
sealing performance

gboooooboobobooooboooobobooboon
ocemmibdDOd00O000O00ODOODbObObOObOOn
gboooooooboobobobobooboobooobooon
goooooooboobobobobobooboooooo
gbooooooobooboboboboboboooboooo
gooooooobooboboboboboboooooo
oo

Surface pressure=4.0 MPa

1000 \ \ I
—O— Foamed rubber gasket
S 800 —A— Molding rubber gasket
=3 —8— RCM gasket
(0]
% 6000
o
> 4000
g) 00 §(3\
© \3\
(0]
% 200 \\\ ~
‘ O\O
0

0.0 0.2 0.4 0.6 0.8 1.0
Clearance of parting face (mm)
Fig.21 Clearance adaptation of foamed rubber

uoboboodbooboooboobooobood

gboboobobooooooooooooooooboon
goboboooooooobooooooobobobooooooo
gooooooooooooooboobooboobbbbobon
EGROUODODOODOOOOOOODOODObOODbDObOn
gooooooooooooooboobooboobbbbobon
0000000000000 00000 Fig2200000
gbooboooooobooboboboboboboooboooo
god

A) EGR plate gasket

Fig.22 Foamed rubber gasket for a engine air intake
systems

0 1650



HONDA R&D Technical Review

Vol.12 No.1 (April 2000)

EGROUOOOO0OOOODOODOOODOEGRODODO 130
oboboboooboobouobouobobobono FRKM OO
goooboboooooooobooooooooooboooooo
oo0bobOobobooooboonooboOobOo NBRODODO
OO00DOO000O0O0OO00DOO00DbDOO0OO00 Table4 O
gooooo

Table 4 Fomaed rubber gasket specification

GasketO EGR plate gasketl:]ThrOttIe bo%yansketl:l
Base rubberl] Z:FKg/cI)Etent:%%)D I\IAI?\IRintentﬂO%)[
C.B contentO 60PHRO 40PHRO
Foaming typel Closed-cellO Closed-cellO
Foaming rate 120%0 120%0
Foaming sizeO 25um0O 25um0O
ThicknessO 50pum0O 100pmQO

gbobobobooboobooooooooooboooboon
ooobo0o REM ODOOODOOOODOODOOODDOO
oboboobooobooobooboobooboboboonoog
OUO0O0O0OEGR OO0OOOOOOODOUOUODDOEGR O
gooooboooooooboooooooboobooooooo
gbobobooboobooobooooboobobobooog
obooboooooooobo

gooooobobobbboboooooooooobooo
ogbobogoobooooooobooboobooboboboooog
OO00DOo00oOOo0oOoooOoOoooDooOoOon 150kpPa O
gboboboooobooboobobobobooooog

goodgd

gbobobobooboobooooooooooboooboon
gbobooboobooboooboooobobobobooo
oboboobooooooobooobooboboboooo
oo@mrRCM OO0OO0O0OO0O0OO0ODOOODOOOOmMOOO
gooooboooooooboooooobooooooog
gbobobooboobooobooboboboboboooo
goooooboooooooobooooooobobooboobooooo
gbobobooooboooboooobobobobooog
gbobooooooboboboboooog

gbobobobobobobobooooobooooon
goooboboooooooboobooooooboboooooog
goooooooooobobbbbbboboooooo
obobobooooooobooobo

goooad

gooon

gboboboboooooobooboooooobooooon
bbb omooooooboboboobo
gbooboooooooboobobo

gooo

000000000000000000000000000
0000 31 00000p.17-21 (1983)
000000000000000000000000000
000000000 31000 5 00p.3541 (1983)
000000000000000000000000000
000000 55 0011 OO0 p.31-39 (1982)
0000000000000000000000000000
0000000000 19900 p.545-611
0000000000000000000000000000
00000000 58 00000 p.66-74 (1985)
000000000000000000000000000
0000000000 20 0012 OOp.9-16 (1977)

e 000m

ogogao ogogao

ogogao

0 166 O



https://doi.org/10.69239/hondatechnicalreview.2000 12 1 24

g

ooddogooouobobbbbbbbbobood

Development of Lightweight Oil Pans Made of a Heat-Resistant Magnesium Alloy

ooooooo-r

Seiichi KOIKE

ooogoooors

Tsuyoshi BABA

ooooooge oogoooo®
Kazuhiro WASHIZU Shigekazu TANAKA
ooooooge

Kazuo KIKAWA

godd

Mg-Al-Ca-RE OO O0O0OO0O0ODOCOOO0DOOOOODOO
O00moO ACM522 DOUOMMOOOOOACMS22 O
woogoooooooooooooobooboobooD
AE20 00000000000 0DOO0OOOODOOO
obO0 ADC12 DUODOO0OO0OO0OOO0OOOoOoOboOooobooDO
gooobobooboooooooobooooooooooboooo
gbobooboooooooboboobooboboboog
oooDo0ooboooOo AcMe22 DOODOOOOOOOO
obobobooooobobobobooossgoooog
gooooo

ABSTRACT

A new heat-resistant magnesium alloy (hereafter
referred to as “ACMS522”) for die-casting based on the
Mg-Al-Ca-RE system has been developed. In the 150°C
temperature range, the ACMS522 yields high creep
characteristics which are superior to the conventional
AEA4?2 heat-resistant magnesium alloy for die casting, and
it exhibits an excellent resistance to both heat and
corrosion which is equivalent to ADC12 general-purpose
aluminum alloy. Use of magnesium for oil pans has
raised a number of problems such as axial force drop in
the bolted areas and, until now, oil pans made of
magnesium had not applied to mass-produced
automobiles. The authors applied the ACM522 for oil
pans and reached to 35% less weight than conventional
oil pans made of aluminum.
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Damping capacity (%)0 0.3250 NAO 0.2890| 0.3050
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ABSTRACT

By applying a tourniquet type catalytic converter can,
which can adapt to the diameter of the substrate, a stable
holding pressure can be obtained successfully.
Additionally, the use of a double layer mat material,
consisting of an inner layer of a high heat resistant
alumina fiber and an outer layer of the current
vermiculite material, the rate of fall off in the holding
pressure due to mat deterioration is reduced.
Combination of these two techniques allows the canning
of 1200 cells thin wall substrate without breakage as
well as enabling in use durability requirements to be met.
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ABSTRACT

ABS/PA6 polymer alloy has been developed as a
resin for body panels of vehicles. The aim is weight
reduction of vehicles. This resin has improved surface
appearance and balance between dimensional stability
and impact resistance compared with resin reported thus
far. “Sink Mark Evaluation Standard” was established
for surface appearance, and the ratio of ABS
(acrylonitrile-butadiene-styrene) resin and PA6
(Polyamide6) were adjusted to satisfy this standard.
ABS resin ratio of 50% or more was found to be
effective for sink mark. The filler type and amount were
important for the balance between dimensional stability
and impact resistance, and talc with a particle diameter
of 2pum was found to be effective for the targets.
Compared with steel panel product, this resin shows 45%
weight reduction for the front fender.
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