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ABSTRACT

The stage-two Advanced Safety Vehicle phase 2
(ASV-2) proposed by the Road Transport Bureau,
Ministry of Land, Infrastructure and Transport (formerly
the Ministry of Transport) includes driver assistance
services composed of 7 services or 8 systems that
coordinate between the vehicle and the road
infrastructure. The authors participated in proving tests
that evaluated the basic functions of these driver
assistance services. The following results were obtained:

» With respect to the “validity of road infrastructure
functions,” the services were verified to be
effective in response to driver assistance
conditions.

e With respect to “driver acceptance,” we had
braking driver assistance tests with haptic warning
by brake actuation, and it was verified to be
effective in reducing driver's emergency response
time.
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Table 1 Services of joint proving test

Partici-

No. Service System pation
1 |Forward Obstacle Collision Prevention Support System Yes
2 |Curve Overshooting Prevention Support System No
3 |Lane Departure Prevention Support System No

4-1 |Intersection Stopping Support System Yes

4-2 |Crossing Collision Prevention Advisory System Yes
5 |Right Turn Collision Prevention Advisory System Yes
6 |Crossing Pedestrian Collision Prevention Advisory System| Yes
7 |Road Surface Information System for ACC etc. No

Fig. 1 Honda ASV/AHS
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ABSTRACT

ASV(Advanced Safety Vehicle)/AHS(Advanced
Cruise-Assist Highway systems) joint proving tests were
conducted by the Ministry of Land, Infrastructure and
Transport for Smart cruise systems. Thirteen domestic
vehicle manufacturers participated including 7 services
and 8 systems on a proving test course set up in National
Institute for Land and Infrastructure Managements of
Ministry of Land, Infrastructure and Transport. The
purpose for the ASV/AHS joint proving testing was to
receive information such as detecting an obstacle you are
approaching and an existence of an oncoming vehicle.
From the road infrastructure, motorcycle riders are
provided warnings and information to reduce collisions.
Honda provided a scooter, engine capacity 250cm3,
loaded with a road-vehicle communication receiver to
receive the road information from the DSRC(Dedicated
Short Range Communication), information control ECU
and newly developed HMI (Human Machine Interface)
for motorcycles. The tests were conducted to confirm the
effectiveness of the road-vehicle communication system
from the viewpoint of the drivers' acceptability.

The following items were found.

(1) Information provided from the road infrastructure for
preventive safety improvement was effective for
motorcycles.

(2) A HMI system that combined sound information with
visual information was the information providing
means applicable as a driving assistance service.
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Table 1 Services of joint proving test
Principal user services ml.(lnct)grdce;l‘gle

Forward obstacle collision prevention support system Entry
Curve overshooting prevention support system Entry
Crossing collision prevention advisory system Entr

- Approaching support y
Crossing collision prevention advisory system Entr

- Acceleration support y
Right turn collision prevention advisory system Entry
Crossing pedestrian collision prevention advisory system Entry
Lane departure prevention support system Autgrrngbile
Road surface information system for ACC etc. No entry
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Table 2 Voice message examples Road-Vehicle ‘/_,.—Service—out marker
- - DSRC antennas =
; . Upper: Caution
Services Voice messages ----—---=z---------

Lower: Warning \'I
Forward obstacle collision prevention Attention, obstacle 100 meters ahead
support system l10omO ODOOGOOO

ml:?
Stop! ooo .

Curve overshooting prevention Curveahead 00000 %

support system

Crossing 60m ahead 60m0 00O
Stop! ooo

Attention, vehicle from the right
oooooooooo

Stop! ooo

Attention, approaching vehicle ahead
0000000000

Stop! ooo

Pedestrian at the right hand side
ooooooooo

ooo

Crossing collision prevention
advisory system-Approaching support
Crossing collision prevention
advisory system-Accelerating support

Right turn collision prevention
advisory system

Crossing pedestrian collision prevention
advisory system

Stop!

Speaker

Voice receiver

Fig. 8 Communication helmet
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Information status equation S=V2/(2-a)+V-Ta

Where,

Ta=Td+Ts+To=3.0s

Td: Driver recognition Ts: System delay To: Calculation delay
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<
£
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Fig. 11 Information status for crossing collision

prevention advisory system - approaching
service
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Information status equation S=(V1-V2)?/(2-0)+V -Ta
Where,

V1: Initial velocity V2: Target velocity

Ta=Td +Ts +To=3.0s

Td: Driver recognition Ts: System delay To: Calculation delay
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The Gold Wing GL 1800 was developed focusing to
be compatible with the needs of riders and passengers.
As a result, Honda succeeded in revolutionizing the
luxury-touring category for motorcycles by combining
the superior characteristics of long touring motorcycles
with those of the sports type. This was enabled by which
an engine was compacted and was installed forward. In
spite of heightened performance through increasing the
engine displacement by 312cm?3, the GL1800 achieved
both the lightening and the improvement of fuel
economy. Through adopting numerous new technologies
the GL 1800 was able to achieve superior environmental
protection in exhaust emissions and was the first U.S.A.
production model to apply an aluminum alloy frame.
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Styling theme Accessories concept
“athletic” The revolution of GL1800 “versatility”

“tight & sharp”
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[ From car-like to motorcycle-like vehlcle ] \

Mine is the best [ Add fun factors
in the world.

Wives encourage husbands
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Touring capability to 21st C

[ Easy operation ] / \ | adjustability

Leaving GL long-lasting attractiveness
and touring capability as it is

/ A\

Touring functions, habitability, Prestige, ((’qigzll':tcyt,i\t;unset\;v:rthlness,
comfort, loading HONDA F6

Fig. 2 Development concept
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Table 1 Specifications of GL1800 and GL1500 (for U.S.A.)

Item Specifications

Model GL1800 GL1500
Cylinder arrangement 6-holizontally opposed 6-holizontally opposed
Cooling system Liquid cooled Liquid cooled
Valve train OHC OHC
Number of valves IN:1 EX:1 per cylinder IN:1 EX:1 per cylinder
Bore x Stroke (mm) 74 x 71 71 x 64
Engine displacement (cm3) 1832 1520
Compression ratio 9.8:1 9.8:1
Fuel supply system PGM-fuel injection Carburetor
Max. power (kW/rpm) 88/5500 71.6/5000
Max. torque (N-m/rpm) 170.6/4000 145/4 000
Transmission 5 speed constant mesh 5 speed constant mesh
Engine dimensions (L x W x H) (mm) 678 x 706 x 513 690 x 705 x 755
Engine mass (kg) 118.3 119.4
Vehicle dimensions (L x W x H) (mm) 2635 x 945 x 1455 2615 x 955 x 1495
Wheelbase (mm) 1690 1690
Vehicle dry mass (kg) 359 (Type-1), 362 (Type-2) 370 (SE), 364 (ASP)
Fuel capacity (L) 25 (6.6gallon) 23.8 (6.3gallon)
Tire size Front 130/70R18 63H 130/70-18 63H

Rear 180/60R16 74H 160/80-18 75H

Front Telescopic Telescopic
Suspension Rear Slngle(wsiL:Echgt((;fiL?'\Qvll(r;g-arm Conventional swing-arm

Type-1 LBS (Linked Brake System) Foot operated combiqed brake system

(both hand and foot operated) Hand operated conventional brake system

Brake system -

Type-2 LBS with ABS

(both hand and foot operated)

Brake disk Front ¢ 296 floating double disc @ 296 solid type double disc

Rear ¢ 316 ventilated single disc ¢ 316 solid type single disc

0000000000 6L1soo OO OpaAO0O00O0O00O75mpid120km/hM 00000

GL1500 OO DO 270 00000000000 OO0ODOOD0
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ABSTRACT

The small tiller “Komame” has been helping with
various fieldwork ranging from cultivation of small
vegetable gardens to more serious vegetable growing
processes for the last 20 years. This tiller has gone
through a full model change this year and became the
improved “New Komame F220.” Its engine now has a
rounded full cover that helps even novice users feel at
ease. With reduced emissions from its OHV engine and
5.5dB (A) less noise from use of a resin cam and
increased muffler capacity, “New Komame F220" meets
the requirements of CARB/EPA emission regulations and
the EU Noise Directive. The machine weighs 9% less
due to the smaller engine and resin parts. Improvement
of the tilling blades by simulation analysis has given
the machine simple handling together with ample
performance. The force required for the recoil starter
has been cut 30% by decreased engine displacement, and
the force required to operate the clutch lever has also
been reduced 20% by the use of a different material for
the shoe lining. The new user-friendly F220 delivers
useful functions and high performance.
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F22000 00

Table 1 Major specifications
Iltems Specifications
Model name F210 F220
Engine model name GV100 GXV57
oo baroe roaed sstoke
Engine displacement (cmd) 90 57
Maximum power (kW) 1.8 1.8
Rated power (kW/rpm) 1.0/4000 1.0/4000
Maximum torque (Nm/rpm) 3.0/3000 3.0/4000
Compression ratio 58:1 8.0:1
Minimum specific fuel consumption (g/kwh) 476 354
Fuel tank capacity (cmd) 900 700
Overall length (mm) 1070 1115
Overall width (mm) 585 585
Overall height (mm) 960 975
Dry weight (kg) 27.5 25.0
Tine speed (rpm) 117 130
Tilling width (mm) 520 545
Tine diameter (mm) ¢ 280
Starting system Recoil starter
Main clutch type Shoe clutch
Transmission speeds 1 Forward
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ABSTRACT

The EU16i sine wave inverter-equipped generator
was developed as the most lightweight and compact in
the 1.6 kVA-rated output class. This generator has both
superior portability and output capable of powering
household appliances with their large power
consumption. It also provides low noise level, low fuel
consumption, low exhaust emissions, and high-quality
electrical performance with low waveform distortion and
frequency variation. The efficient and lightweight high-
speed multi-pole aternator and sine wave inverter system
enable the engine to achieve higher speed and smaller
displacement. With a frame that is fully covered with
lightweight resin, this generator achieves a weight
approximately one-half that of conventional equipment.
It also employs an electronic governor with automatic
|oad-dependent speed control, together with an efficient
generating system and a two-tiered noise dampening
system. These allow this generator to achieve a
reduction of 6 - 8 dB (A) in noise level over the practical
loading range and improvement of 20 - 40% in fuel
consumption compared to conventional generators. The
EU16i generator clears the requirements of the EU
NOISE DIRECTIVE STAGE Il as well as the CARB
Tier 11/EPA Phase |l exhaust emission regulations. The
EU16i is marketed worldwide as the EU2000i North
American version and as the EU20i version for export
to other regions.
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Fig. 1 External view of EU16i and EM1500X

Table 1 Comparison of specifications with EM1500X
Model EU16i EM1500X
Type 4-stroke OHC 4-stroke OHV
Displacement (cmd) 98 163
Engine Speed (rpm) j; iggg: 888 3000 3600
Operating noise level (dB (A) at 7m) * 5359 63 64
* 59
Multi-pole Double-pole
Type field rcftary field rotgry
Excitation method Magneto Field current regulation
Voltage regulation method X PWM # AVR
AC frequency (Hz) 50/60 50 60
Max. AC output (VA) 2000 1500 1800
Generator Rated AC output (VA) 1600 1300 1500
Voltage variation rate Momentary 10% max. 15% max.
Stability 6% max. 7% max.
Frequency variation rate Momentary 1% max. 15% max.
Stability 1% max. 7% max.
Waveform distortion Linear load 5% max. 25% max.
Generating efficiency 81% 78%
Dimensions Dimensions L xW xH (mm) 510 x 290 x 425 505 x 420 x 420
Dry weight (kg) 21 41.5

% :ECO-THROTTLE ON
¥ :ECO-THROTTLE OFF

% PWM = Pulse width modulation
# AVR = Auto voltage regulator
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Table 2 Comparison of generation-system performance

Model EUT6 EUSI EU28is
Revolution (rom) | 4300 5000 5500 6000 3500 3800
Max. output W) 2500 3000 1350 1500 4100 4500
Alternator Generating efficiency 88% 88% 88% 88% 87% 87%
Weight (kg) 2.8 18 5.4
Max. output (VA) 2000 1000 3000
Rated output (VA) 1600 900 2800
Inverter Efficiency 92% 90% 90%
Weight (ka) 19 14 33
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ABSTRACT

A lightweight, compact,and 1.3L 4-cylinder engine was
developed as the new-generation i-Series power plant.

This engine has twin plugs for each cylinder, and
achieves rapid combustion by means of high-precision
dual-point phased ignition control that depends on the
engine's operating conditions. In addition, reducing
friction and using the newly developed CVT have yielded
low fuel consumption of 23 km/L in 10-15 mode.

The engine has achieved “Low-Emissions Excellence
certification in Japan” by reducing exhaust emissions
50% from the fiscal year 2000 emission standards.
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Fig. 1 View of 2002 model i-DSI engine
Table 1 Engine specification

2002model i-DSI | 1999model Logo
Engine code L13A D13B
Cylinder configuration In-line 4-cylinder | In-line 4-cylinder
Bore x stroke (mm) 73 x 80 75X 76
Displacement (cm?®) 1339 1343
Compression ratio 10.8 : 1 9.2:1
Valve train SOHC 2Valves SOHC 2Valves

Number of valves

2 per cylinder

2 per cylinder

Valve diameter (mm)

Inlet 32 30
Exhaust 28 26
Fuel supply svstem Programmed Programmed
PPly Sy fuel injection fuel injection
- Dual point Single point
Ignition system sequential ignition ignition
Max. power (kW/rpm) 63/5700 49/5500
Max. torque (N-m/rpm) 119/2800 103/2500
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Application of Stereo Laserlithography Apparatus to Investment Casting Trial Parts
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ABSTRACT

Concerning investment casting, “decreasing cost”,
“reducing lead time” and “responding to design- revision,
quickly” has been often required in the early stages of
a project. So, Stereo Laserlithography Apparatus (SLA),
atypical one of Rapid Prototyping techniques, has been
applied to a master pattern of investment casting trial
parts for our gas turbine engine. In such a new
application, problems peculiar to SLA have been yielded,
for example, “coherence of carbide to ceramic mold” and
“layer mark of SLA”. The coherence has been dissipated
by optimization of burning condition and the layer mark
has disappeared with an improved surface finishing
method. As a result, trial parts satisfied with design
requirements could be produced. Also, the cost and the
lead time have become to 1/15 and 1/8, respectively, as
compared with traditional method.
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Adaptive Sliding Mode Control for Secondary O, Feedback (Part 3)
— Improvement of Adaptability by the Use of Prediction and ldentification Sliding Mode Control —
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ABSTRACT

Secondary O, feedback is one of the effective
methods for reducing vehicle emissions, and
improvement of its performance yields even greater
reduction of emissions.

This report details a significant advance in the
algorithm for sliding mode controls that were described
in our first and second reports, and the application of this
newly designed algorithm to secondary O, feedback. The
results show that feedback control performance was
significantly improved under all engine loads and
catalyst aging conditions. Moreover, the FTP mode
emission was reduced by 33-44%, and the emission
stability with respect to catalyst aging conditions was
dramatically improved.
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ABSTRACT

In the development of a magnet-coupling type water
pump, pulling out of a coupling leading to the impeller
stopping had been a concern. As a result of the analysis
of the magnet coupling behavior, two-types of pulling
out due to the insufficient transmission torque of magnet
coupling in the high speed rotation and the resonance of
an inner magnet and outer magnet were found. Major
factors causing pulling out are the angular velocity input
to the drive side, the moment of inertia of the driven
side, a characteristic of magnet coupling, and damping
effect of coolant. The design specifications of the magnet
coupling were set within conditions that did not allow
generating pulling out by using the results of actual
testing and a behavior simulation of a water pump. The
reliability of the power transmission was assured. As a
result, the miniaturizing and lightening of the water
pump, and the decrease of engine friction was achieved.
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Table 1 Magnet coupling specification for experiment

No. 1 2 3

Number of magnet poles 4 4 4
Driven magnet outer dia. (mm) 24 24 24
Drive magnet inner dia. (mm) 35 36 37
Gap (mm) 5.5 6 6.5
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ABSTRACT

Surveys of sports utility vehicle (SUV) use in the
United States, where they are extremely popular, show
that they are mostly driven on streets in urban areas.
However, most SUVs are based on a truck chassis, and
they emphasize off-road driveability and staying power
over on-road controllability and efficiency. Therefore,
this system was created using an FF passenger car
chassis with functions integrated in the rear final drive
unit, clutch units installed on the axle for the left and
right rear wheels, electronically controlled torque control,
torque limit control, and so on. The result combines the
rough road performance required for an SUV with the
controllability ease of a passenger car, and achieves these
goals in a system weighing only 97 kg, making it the
lightest in its class.
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Improvements in Handling on a Slippery Road with VSA
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The performance of Vehicle Stability Assist (VSA),
which simultaneously improves stability and steerability,
was tested for reproducibility under various dangerous
conditions of the kind encountered on slippery roads.
The results showed effects of alleviated driver fatigue
and improved accident avoidance performance, thus
proving the effectiveness of VSA.
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The Change of Driver Heart Rates under the Influence of Braking
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ABSTRACT

Attention was focused on changes in driver heart rate
while braking as an approach to understanding driving
behavior. Using tests designed to model a variety of
different braking conditions, it was observed that driver
psychological states while braking are shown in the form
of changes in heart rate. In a test envisioning an
obstacle that dashes out from the side, driver heart rates
were observed to increase suddenly. On the other hand,
a test that envisioned the vehicle coming to a halt at a
stop line showed the heart rate gradually slowing before
the vehicle stopped. It was inferred that changes in heart
rate thus take on a distinctive pattern in response to
braking behavior. In this light, an index formula was
proposed that uses the magnitude of the response in heart
acceleration around the time of braking in order to
determine whether an instance of braking behavior
represented panic braking or not.
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ABSTRACT

This paper proposes a driving diagram, sets out a new
steering torque control method derived from the diagram,
and explains the effectiveness of this method. The
driving diagram uses the actual steering angle 6 of the
front road wheels and difference between front tire slip
angle and rear tire slip angle Bfr to express the vehicle
behavior resulting from driver operation. The new
steering torque control applies steering reaction torque
to the driver in order to elicit the front road wheel actua
steering angle that will bring about the most stable state
of the vehicle. In this way, when the vehicle enters a
spinning state, the driver can know the direction in
which to steer in order to stabilize the vehicle.

Along with a discussion of the effectiveness of this
driving diagram, the paper also provides the results of
driving tests conducted using a vehicle equipped with
Electric Power Steering (EPS) with steering torque
control. These tests confirmed the effectiveness of this
method for the vehicle in both under-steer and over-steer
states.
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ABSTRACT

A method was devised for utilizing vector analysis
to quantify inductance during switching, which is a
major factor affecting such performance of motor as
maximum power and efficiency, and the appropriateness
of this method was confirmed. With this method, it
became possible to measure actual motor inductance
during switching and to observe the magnetic saturation
of the motor. By systematizing this analysis method, and
representing measured values as a circle diagram, it is
possible to evaluate motor operating conditions in real
time. This makes it possible for optimum motor control
parameters, which are conventionally determined by
analysis after testing, to be established during testing.
This system reduces the overall manpower used in motor
testing and data analyzing by 30%. By incorporating the
value of motor inductance that is calculated with this
method into the motor’s digital control flow, the torque
response was improved.
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Fig. 2 Vector diagram of brushless DC motor

Table 1 List of variables

Ke [V/rpm] back EMF constant
o [rad/s] angular velocity

R [Q] stator resistance

Id [A] d-axis current

Ig [A] g-axis current

Ld [H] d-axis inductance
Lg [H] g-axis inductance
vd [V] d-axis voltage

Vg [V] g-axis voltage

vV V] phase voltage
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Table 2 Error factors and correction methods

Error factor Cause Correction

Torque value of no load Torque meter hysteresis | Reference of

hysteresis map

Reference of
phase lag map

Phase difference between | Phase lag of
magnet and position sensor | position sensor

Rise of stator resistance | Calculation of
with coil temperature resistance

Stator resistance
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ABSTRACT

A finite element model for long bones of the human
lower limb that accurately reflects their anatomical
structure has been developed. The average values of the
mechanical properties of the bones as well as their strain
rate dependency were determined from an extensive
survey of the literature and were reflected in the model.
The model has been validated against published quasi-
static and dynamic 3-point bending test results,
confirming that it accurately predicts the peak impact
force. In addition, it was found that the strain rate
dependency of the mechanical properties has a
significant effect on the accuracy of peak force
prediction.
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Table 1  Difference in mechanical property of cortical
bone between femur and tibia (age 20-89,
average)

Mechanical property Femur Tibia Ratio
Elastic modulus (MPa) 16843 23843 1.42
Yield stress (MPa) 114 129 1.13
Ultimate stress (MPa) 132 157 1.19
Ultimate strain (%) 2.8 3.1 1.09
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Table 2 Mechanical property of bones used in the model for quasi-static validation (for age 20-39, average)

) Elastic Yield Yield Poisson’ Ultimate Ultimate
Material Name Densgy modulus stress strain O'Sf.o S| stress strain
(kg/m) | (MPa) (MPa) (%) ratio (MPa) (%)
Femur cortical 1850 14317 1141 0.80 0.315 123.3 2.0
Tibia cortical 1850 20033 129.0 0.63 0.315 138.1 15
Fibula cortical 1850 17406 103.2 0.59 0.315 107.0 0.9
Trabecular 600 295 3.7 1.25 0.315 3.7 13.4
Femoral head trabecular 600 792 9.1 1.15 0.315 9.1 13.4
Femur Tibia Fibula
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Fig. 15 Comparison of load-deflection response of bone in quasi-static 3-point bending
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Table 3 Test results of dynamic 3-point bending

Speci Impact plane Age Peak force
pecimen pactp (Average) n (kN)
L-M 71.0yr 21 | 5.48 (SD 1.17)
Femur
A-P 69.2yr 50 | 5.70 (SD 0.46)
L-M 74.3yr 33 | 4.07 (SD 1.22)
Tibia
A-P 69.9yr 95 | 4.85 (SD 2.08)
Fibula L-M 72.5yr 21 | 0.57 (SD 0.28)

* A-P : Anterior to Posterior / L-M : Lateral to Medial
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ABSTRACT

A finite element model for a human lower limb in a
standing position has been developed that connects long
bone models of a lower limb at the knee with ligament
models. The knee joint model incorporates both the
articular cartilage and the meniscus, which are deemed
to be important elements in the accurate prediction of
ligament loading. The model has been validated against
published lateral lower limb impact tests, and the results
showed that the model can accurately reproduce the
shearing displacement and bending angle of the knee
joint. In addition, comparison of the model with test data
on damage to four main knee ligaments showed that the
model was able to simulate the ligamentous damage that
had been observed in more than half of the test cases.
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Table 1 Length of knee ligament used in the model
Ligament ACL PCL LCL MCL
Length (mm) 40 41 55 91

Table 2 Cross sectional area of knee ligament used
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Fig. 20 Kinematics of the knee joint from FE simulation in bending setup at 40km/h

Table 3 Injury description in shearing and bending setup at 20km/h for both experiments and simulation

Shearing setup

Knee ligament
Test case
ACL PCL LCL MCL

Simulation |

218 ]

24S

258

29S8 |

* M : Ligament rupture, [1: Experiment, [1: Simulation

Bending setup

Knee ligament
Test case
ACL PCL LCL MCL

Simulation

23B

26B

27B |

30B |

Table 4 Injury description in shearing and bending setup at 40km/h for both experiments and simulation

Shearing setup

Knee ligament
Test case
ACL PCL LCL MCL
Simulation |
1S
8S ]
16S |

* Ml : Ligament rupture, [J: Experiment, C]: Simulation

Bending setup

Knee ligament
Test case
ACL PCL LCL MCL
Simulation | | |
3B | |
6B | | | | | |
19B | |
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ABSTRACT

A finite element model for a human lower limb in
standing position has been validated against published
experiments simulating an impact between a pedestrian
lower limb and a car front. The results show that the
model can accurately reproduce the peak linear
acceleration during the impact at both the impact level
and the knee joint. The comparison of injuries to leg
bones and knee ligaments in the experiment and the
computer simulation showed that the model can precisely
predict different injury patterns observed in different
impact conditions. In addition, the upper part of the
human body modeled with rigid segments connected by
joint elements has been incorporated in order to simulate
the kinematics of the upper body as well as the response
of the lower limb. The neck model has been validated
against published experiments with human volunteers.
The full body model has been validated against
published full scale car-pedestrian impact tests. It was
found that the full body model can accurately simulate
both injuries to the lower limb and the kinematics of the
human body.
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Table 1 Comparison of injury description between experiment and simulation in low bumper setup
Rigid bumper Compliant bumper
Experiment Ligament Bone Experiment Ligament Bone
No. ACL | PCL | LCL | MCL | Tibia | Fibula No. ACL | PCL | LCL | MCL | Tibia | Fibula
Simulation A Simulation |
11 | | A 16 |
12 A 17 |
13 A 18 | A
14 A 19 |
15 A 20 |

* W : Ligament rupture, A : Bone fracture, C_1: Experiment, [C_1: Simulation
ACL : Anterior Cruciate Ligament, PCL : Posterior Cruciate Ligament, LCL : Lateral Collateral Ligament,
MCL : Medial Collateral Ligament

Table 2 Comparison of injury description between experiment and simulation in high bumper setup

Rigid bumper Compliant bumper

Experiment Ligament Bone Experiment Ligament Bone

No. ACL | PCL | LCL | MCL | Tibia | Fibula No. ACL | PCL | LCL | MCL | Tibia | Fibula
Simulation | W | Simulation |

1 | | 6 A A

2 | | 7

3 | | A 8 | |

4 | | | 9 | | |

5 | | 10 |

* W : Ligament rupture, A : Bone fracture, C_1: Experiment, [C_1: Simulation
ACL : Anterior Cruciate Ligament, PCL : Posterior Cruciate Ligament, LCL : Lateral Collateral Ligament,
MCL : Medial Collateral Ligament
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Table 3 Test condition (Schroeder et al., 2000)

Geometry of car front Anthropometry of human subject
Bumper height (mm) 446 Height (cm) 177
Bumper protrusion (mm) 141 Weight (kg) 84
Hood leading edge (mm) 641 Gender Male
Hood length (mm) 1110 Age (years) 66
Hood inclination (degree) 10
Windshield inclination (degree) 35

10msec 20msec 30msec

Fig. 11 Kinematics of the lower limb in car-pedestrian impact simulation
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ABSTRACT

This research describes aluminum crash boxes for the
purpose of absorbing crash energy.

In this research, the load conditions of the boxes were
estimated and the mechanisms of energy absorption were
analyzed by experiment. This analysis achieved a crash
box with a highly effective section shape.

The research also achieved the additionally goal of
improving the accuracy of crash simulation for
evaluation of energy absorption by this crash box from
the viewpoint of stress distribution in the thickness
direction of these boxes.
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ABSTRACT

A ball joint using one of an automobile exhaust joint
often generates abnormal noise as oscillating. The
mechanism was explained using elemental analysis and
friction characteristic analysis of the materials making up
the surfaces. Due to imprecise roundness in the flare
flange of the ball joint that generates the noise, the
flange hits against one side of the spherical gasket and
causes abnormal wear of the guard net in gasket. It was
found that the particles resulting from this wear
accumulate on the gasket surface, where the stick-slip
phenomenon then causes the noise. A study was also
conducted to determine input frequency for oscillation
angle and temperature of the ball joint during the use
of an actual vehicle. The fabrication of a simple
excitation device that could accept those input conditions
made it possible to conduct a bench evaluation of the
noises. This bench test method was used to conduct
parameter studies of design variables that significantly
affect the generation of the noise, and to determine the
range of settings for spring-set load and the flare
roundness that will keep not to generate the noise.
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Measure input of ball joint using an actual car.
(City and highway driving at random till mileage is 500km)

* Oscillation angle of ball joint
* Temperature of flared portion

Part the data each average velocity (4 pattern)
and calculate cycles of input per mileage separately.

Vave = V1km/h, V2km/h, V3km/h, Vakm/h

a2

Calculate total cycles of input while mileage is
5000km from percentage of using each velocity.
(Percentage is based on customer investigation)

N

400

g2° 5

215 | 350

g 5 300 =i

< 1.0 I ©

s @ 250

T 05 £

= & 200 A=

8 0.0 i 150 me=

S 10 10210310410510810710810° 107 100 10 102
9 cycle percentage (%) )

¥

Make standard driving mode on proving ground
using a car as equal as city and highway driving
input. (Mileage is 5000km)

Driving with standard driving mode on proving
ground till mileage is 5000km.
Test if abnormal noise of ball joint occur.

Fig. 13 Flow of inspecting process till noise occur
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ABSTRACT

Concerning low frequency brake-squeal-noises of
motorcycles, the noise caused by structural instability of
the system was solved with the analysis of the mode-
coupling mechanism by using the complex eigenvalue
analysis. An equation of motion of the brake system was
simplified by converting from physical domains to modal
domains. Required parameters for the stability analysis
were obtained from the normal mode solution of system
model. Moreover, the time for a repeat calculation in
different friction coefficients and an instability-causes
analysis in a mode were enabled to decrease 70% or
more by using a numerical-analysis solver. An analysis
model with high accuracy was established and was
applied to the new approach, and to specify a mode
affecting squeal noises and to study countermeasures
were performed. From the test result for modified brake
system, it was verified that the new method is effective
for predictions and countermeasures of noises in the
designing stage.
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Table 1 Contribution rate of strain energy

Mode number 14 Mode number 15
Frequency 1220(Hz) | Frequency 1260(Hz)
Parts group Strain energy (%)

Pad A 0.37 0.6

Pad B 0.5 0.52
Bolt 0.37 0.3

Support 0 0.04
Caliper 0.64 2.44
Backplate A 0.49 0.14
Backplate B 0.06 0.1

Disc 57.1 17.08
Spring Ks 10.7 34.95
Beam 0.03 0.12
Wheel 30.2 43.71
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ABSTRACT

When predicting motorcycle vibration using data
from drawings, connecting characteristics of each
component was uncertain. Therefore, using test pieces,
we tested connecting characteristics of bolt fastening, and
an analysis method was considered. A detailed FEM
model was created, and a contact domain of the
connector was calculated by nonlinear-GAP static
analysis of MSC/NASTRAN. An analysis of the normal
mode by converting the domain into a spring element of
high rigidity was performed, and matching the resonance
frequencies of each mode were confirmed. Applying this
method to an actual motorcycle and applying RESVEC
calculation of NASTRAN to connectors of a component
improved the FEM model.
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Fig. 18 Engine-frame FEM model (by developed method)

Ref I Ref Freq. VerID Ver Freq Diff  Diff (%) MAC

= 1 8264 7 8134 -1.31 -1.58 099
E 2 10760 a 1408 649 6.03 084
@ 3 120868 a 1196 -1.08 -0.689 085
3 4 15230 10 14182 -1048 -6.88 089
s 5 17303 11 18322 -9.82 -5.67 088
g 6 27368 13 25852 -15.16 -5.54 094
8 31842 14 30083 -17.59 -§.52 091

7 308.18 14 30083 -7.33 -2.38 082

11 388.11 16 36071 -1840 -4.74 084

10 34872 16 38371 2099 6.02 087

12 41608 17 37337 -421 -10.26 oet

13 471281 18 41318 875 231 081

14 44707 18 41318 -3391 -758 053

: 15 48575 19 44183 4392 -9.04 073

calculation 16 52953 1 54181 12.08 228 090

Fig. 19 MAC value of calculation and measurement results (by developed method)

£ Ref D Ref Freq Ver D Ver Freq  Diff __ Diff (%) MAC
£ 1 8264 7 7150 514 622 093
@ 2 10760 8 8360 -2400 -2230 080
- 3 12069 9 11200 869 720 094
8 4 15230 12 17000 1770 1182 041
B 5 17303 11 18300 -1003  -580 097
8 27368 13 25900 -1488  -538 089
6 21368 15 30000 3532 1291 0.70
7 30816 14 28200 -2618  -849 069
8 31842 14 28200 -3642 -1144 080
9 33075 14 28200 4875 -1474 049
10 4872 17T 38400 1528 438 085
10 34872 15 30800 3872 1139 057
5 1 3811 17 38400  -24.11 621 093
calculation 12 41608 16 35400 6208  -1492 0.70

Fig. 21 MAC value of calculation and measurement results (by conventional method)
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ABSTRACT

The technique to create n-sided patches from n closed
boundary curves with G1 continuity to the bounding
surfaces has been developed. By using the points on the
boundary curves and the normal vectors of the surfaces
at the related points, the least square patches has been
constructed with G1 continuity based on the square error
minimization. Furthermore the energy integral of the B-
spline basis functions are calculated and the least square
patches maks smooth with the energy integral
minimization. As the handle to adjust smoothing, two
coefficients B (stretching term) and y (bending term) are
introduced, by the adjusting of these coefficients the
quality of n-sided patches are improved. By using this
technique the quality of n-sided patches for styling
design are improved and time to keep G1 continuity to
the bounding surfaces are reduced.
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ABSTRACT

A precise analytical method for prediction of
powertrain vibration under running conditions was
developed for the purpose of reducing the vibration level
at engine mounting points, which is one of the
paramount factors in rumbling and other cabin noise.
This method uses simulation models that take into
consideration the nonlinear characteristics both of the
main bearings and of the engine mounts. This makes it
possible to predict the vibration level at engine mounting
points while preserving a practical level of accuracy.
Application of this method to engine design will enable
efficient evaluation of powertrain vibration
characteristics.
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ABSTRACT

Virtual road simulator technology for motorcycles
was established as a method for predicting motorcycle
fatigue strength due to loading during running. This
technology enabled prediction of dynamic behaviors and
stresses during the road simulator durability test. The
technology consists of the Finite Element Method, Multi
Body Simulation, Road Simulator control, and fatigue
analysis. The study enabled the reproduction of the
behavior of motorcycles using a simplified model of
motorcycles and test rigs including component Finite
Element models. As a result, prediction of fatigue life,
damage distribution, and stress waveforms of the high-
stress regions in a Road Simulator durability test was
achieved.
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ABSTRACT

This paper summarizes the development of a
predictive vibro-acoustic full vehicle model of a mid-size
sedan and focuses on the engineering analysis procedures
used to evaluate the design performance related to
engine-induced noise and vibration. The vehicle model
is built up from a mixture of test-based and finite
element component models. FRF based substructuring is
used for their assembly. The virtual car model is loaded
by engine forces resulting from indirect force
identification. This force-set includes combustion, inertia,
piston slap and crank bearing forces for engine
harmonics from 0.5 to 10th order. Such forced response
analysis yields predicitions of vibration levels at every
component and every interface between components, and
of interior noise. The objective is to provide the vehicle
NVH engineer with the capability to identify major
causes for peak noise levels and to set targets and
develop action plans for every component design team.
Having such information at any design stage will
effectively reduce both the design cycle duration and the
number of physical prototypes.
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ABSTRACT

A study was conducted in the construction of an
acoustic finite element model with the velocity of
vibration of the trimmed body as a boundary condition.
An experimental model using velocity as the boundary
condition was created by measuring the vibrational
acceleration of each panel of a trimmed body by
excitation measurement. The trim panel impedance was
also set as a boundary condition for the acoustic FE
model. It was decided that the setting values for the
acoustic FE model, which provides a simple
representation of multilayered trim panels, should be
made approximately equivalent to actual measurement
values. This hybridization of a structural experimental
model and an acoustic FE model made it possible to
represent the acoustic characteristics of the trimmed body
up to 350Hz. It also enabled analysis of methods for
efficiently minimizing the vibration level of vehicle body
panel parts that contribute significantly to engine noise
and for reducing the vibro-acoustic transfer function
from the engine mount to passenger ear locations.

gooodd

gboboboboobooboooooooooooboon
goboboooooooooboooooooooboooooo
gbobooooooobooboboboboboooooo
gbboooobooboboobooboobooboobobo
gbooboboboooooooooobobobooobon
gboboooobooobobobobobobooboooo
gboboooooooboobobobobobobooonoo
UFE0DOOO0OO00OOOOOOO0OOOO0OooooOoog
gbooboooooooboobobobobobooobooon
goboboooooooooboooooooooboobooooooo

googbooobooobobooobooobooboooobooon

gooooo

https://doi.org/10.69239/hondatechnicalreview.2001 13 2 26

gobooboobooboobobooboooboobooobooboao
gbobobobobooooooooobobobobo
gbobobooboobooobooboobobobobooo
gobooobooobooobooboobooboobogo
gboboooooooboobobob rEDOOOODOO
gbobobobobooooooooobobobobo
ooo"figoo0ooo00oc0oooooooooooooo
gbobobobooboooboooooobobobono
O000oo0o00oOo0ooooOoooOoOPRmeqmOOooog
gbooobobooobobooobOorFEOOOODOODOO
oooboo0oooooobz20Hz DOOODOOOODDOO
goooOoOoOoOoOoOoOooo"gooooooooooo
gbobobobooboooooooooboboboonoo

0 2050



Honda R&D Technical Review

Vol.13 No.2 (October 2001)

gobooooooobooboooooobbooooooobog
gbobooooooboobobooo

oooooooobooooboooobooooobooooDo
gbobooooooobooboboboboboboonoo
gbobobooooboo rEODOODODODOOOOOn
gboobooooooobobobobobobooboooo
BHz DO O00O0OO0OO0DOOO0O0OoOOoOoooOooOoooDo
gboooboooo

gbooooooboodob FrEDOOObLbOODn

21. 00000

U0 FEODOODOOOOOODOOOODOODOO
gbooboooooooboobobobobobooobooon
gboboooooooboobobobobobooboooo
gbobooooooobobobobobobooobooon
gbobooooooobobobobobobooboooo
gbooboooooooboobobobobobooboooo
D000 Fig1MOoOoooQoOooooooooooon
gbobooooooobobobobobobooobooon
gbobooooboobobobobooboboooboooo
gbobooooooobobobobobobooobooob
gobooobooboboobobooboboooobooboo
gobooobooobOorFEODOOOODOODOOOOgY
oooobogoogoooo

fonax =/ (6:1,.) ooo

ooo coool OFE00000O00oooooo
goboooooboooboooooDboboO 3soHzODOOO
gbobmomoooooooob 100mm ODOOOO
oooo0 1100 0000000OO00O0ODOOOODOO
gbobooooooobooboboboboboobooon
gbobooooboobobobooo

22.00 FEDOOO

000000 FEQCOODO Fig.2000000O0ODO
gboboooooobobobobobobooboooo
gobobooobooobooboboobobomooon
40l 0D 00obDO0oUoobooOoOoooobOboOoooDO
goboobooooooooooboooooobobobooooooo
gbobooooboooboboboboboboboooo

Fig. 1  Structural experimental model

max

gobooboboooboooboooboooboooo
o000 FEO0DOOODOODODODOLOOOOODO
gbobobobobooobooobooooobobobonbo
000000 Fig.30000000000ODOO0O0ODODO
goooboboboooooobbooboooooobooboobooooo
gbobobobobooooooooobobobobo
gboboooooooboobaobo

A=1/Z=v/p oono

b0 A0gbogoboobozobobooooooyooo
oooooopooobooooobooooooooboo
gboboboboobooobooooboobobobonoo
ooooooboooobooooooboboooooooboboo
O0000000oODOo0O00000mFg 4MmDOOD0OO
gbobooboooboobooooboobouobOorEODOO

Fig. 2 Acoustic FE model

Fig. 3 Sets of admittance definition

Admittance (m2s/kg)

0 50 100 150 200 250 300

Frequency (Hz)
—— Front door —— Front floor
—— Front seat back —— Roof
— Middle floor —— Rear door
—— Rear seat cushion —— Rear seat back
—— Rear shelf - Rear floor center
—— Rear floor side Trunk side trim

Fig. 4 Admittance values defined as boundary
condition

0 2060



gboboooooobooboboboooooboobooboboobo

gbobobooooboobooboobdob rEOOOOO
gooooboooboooboboooboobooboobogo
gboboooobooobobobobobobooboooo
gbooboooogoo

goboogobboooboooboba

31.00000000on

3.11.0000000000000000000

gboboobobooboboooboobooooooon
goooobbbobooooooooooDbDbbOO0OdFg.s0
6 0000000 O0bOOOO0ObOOOO0ObOOobOOobOODbOD
oobooogobboOdFg. 5060 00000O000ODOOO
gbooooooboobobooboooboobooboon
300Hz DO0O00O0OO0OOO0DOO0OoOooOOooooOboOooDo
gbobobooooooboobooboooo

ugbob FEOOOOOOODOODODOOOOOOn
goboboooooooboooooobooboboboono
gbobooooboooboobobobobobobooo
gbobooooooobooboboboboboooooo
gbobooooooobobobobobobobooo
gbobooooooobooboboboboboboooog

ST |rrrr | rrrrjrruri
g Z |
S &
2 2| 200B
o £
o =
o
>
e
c
g5
@2 — Exterior
w2 Trim
Il ‘II‘III‘IIII‘IIII‘IIII
III‘IIIIII [ III‘III
8/-\
83
£
o = [ II‘I | I LI . N 1

N
o

200 400 600
Frequency (Hz)

Fig. 5 Comparison of frequency response function
(FRF) at front floor on rear engine mount
excitation

Q)2||||||||||||||||||||||||
2 =| 2048 ! ! ! '
o »n

Q_\

o £

o =

>

e

S5

= a3] —— Exterior
o2 )
L 2 Trim

20 200 400 600
Frequency (Hz)

Fig. 6 Comparison of FRF at roof on rear engine
mount excitation

gbobobobobooobooobooboooboboboono
OO000000O0O00bOocO00obDoO0oDOboOoO0OO Fig. 7
O0O0O0OFg.700000000000000DO0DDDOOO
OO000OC0OO0O0O0D0ODo200HzO0OOOOOODOOOODOAB
gbobobobobobooobooobooobobobobo
gb00ob00o0onboOo 1200 240Hz ODODOOOOOOOOO
gobooboobooboobobooboooboboooobooo
0000000000 10dB 000O0O0ODOOODODOO
gbobobobobooooobooooobobobono
gbobobobobooooooooobobobobo
U FEOOOOOODOODOODOODObOOObOODbOODnDO
gooooooo

| | | | | | | | | | | | | | |
h}leasurement Calculation with trim

(Pa/N)

Vibro-acoustic
transfer function

Phase
(deg.)

Frequency (Hz)

Fig. 7 Comparison of vibro-acoustic transfer function
at front/left seat on rear engine mount
excitation

312.0000000000000000

Fig.2 0 FEOOOOOOODODOOOOODODOO
UBEMOOOODODDODDODDODODDODODO 1000 250Hz
gboboboooobooboobooboboboboonoo
UO00Fg.80 124Hz D OOODOOOOODOOOODOO
gboboboboobooooooooobobobono
oooooooooboobooooomooooobooboo
gobmoboooooobooobooboobooboog
gbobobobobooooooooobobobonbo
O000ooooooooOoCoOo0o0oO0oooonDFg. 8O
ooooD0o00DdFig. ot

U0 FEOOODOODOODOODOOOOOOOoOOoDOOon
gooobboboooooooboboooooooobobooboa
0000000000 O0Fig.100D000D0OOO0ODDOO
gbobobooboobooobooboobobobobooo
0000000000000 000™Fig.1MmOoOooo
gboboboboboooooobooobobobonbo
gbobobobobooooooooobobobobo
O00oo0oooo0ooo0DbObOO00Fig. 1200 Fig. 110
gbobobobooboooboooooobobobobo

0 2070



Honda R&D Technical

Review Vol.13 No.2 (October 2001)

Panel No.

Fig. 11

+ Contribution

(Pa/(m/s))
4E-3

2E-3
0

-2E-3

-4E-3

— Contribution

Fig. 8 Acoustic transfer vector at 124Hz

(Pa/(m/s))
2E-2

+ Contribution
1E-2

0
-1E-2

-2E-2

— Contribution

Fig. 9 Acoustic transfer vector at 182Hz

FR window

Instrument panel

Left side door window

" =
C e

—_ g

—“NDWHAOIONOOO—=-NWrO1

ONOOAWN =

. Front doors

. Front floor

. Front window

. Instrument panel

. Left side door window

. Rear shelf

. Right side door window

Roof

level

200
Frequency (Hz)

Vibro-acoustic

300 400

9. Rear doors
10. Middle floor
11. Rear window
12. Rear floor
13. Trunk lid
14. Rear seat back panel
15. Middle floor carpet

transfer function (Pa/N)

Panel contribution to interior engine noise

oo0b000 1200 200Hz OO OOODOOOOODOOO
BEODODOOODODOOOOOOODLOOOOOOoOOoobOoOoD
0000 Fig.12000000000000O00O0O0OO
gbobobooboobooobooooboobobobonoo
gobooboobooboobooboobobooobooboao
gbobobobooboooooobooobobobonbo
gboboooooobooboobobobo

313. 0000000000000

gbobobobobooooobooobooboobooban
obooboooooobOobOoDb 120Hz OO0 190Hz O
goooooooooboobooboboobobbobbobooooo
goboooobooboobooboobooboboooboooo
gboboboboobooobooooooboboboong
gbobobobooobooobobooboboboboonoog
M Fig. 13 O000DOFg. 5000000 0 1000 200Hz
gboboboboboooooobooobobobobo
goboobbooboboooboooboooboboooo
1000 150Hz 0000000000 O0OO0ODOODOO0bO0O0OO
gboboboboboooboooobooboboboog

Vibro-acoustic
transfer function

Calculation with all
panels data at once

300

Synthesis FRF from
each panel calculations

Frequency (Hz)

Fig. 12 Comparison of vibro-acoustic transfer
function at front/left seat on rear engine
mount excitation

2 | | | | | | 'I\IIeIaSL;remelnt | | | | | I | |
E Calculation with only
vI front floor’s trim data

Vibro-acoustic
transfer function

Calculation"with only

front f|0(1r panels data |
1} 1} 1} 1 1} 1}
T 1 Tl

Phase
(deg.)

Frequency (Hz)

Fig. 13 Contribution of front floor’s vibration to
vibro-acoustic transfer function at front/
right seat on rear engine mount excitation

02080



gboboooooobooboboboooooboobooboboobo

OO00O0O0O0OFg. 140000000000 DOODODOOOO
gbobooooooobooboboboboboooboooo
goboooboooobooooboooooooooboooo
gbobooooooooobooboobooboboboonoog
gbobooooooobobobobobobooboooo
gobooooooooooboooooooooboooooon
gboboooooooboboboboboboooboooo
gboboboooboooobooboboooo
gboboboboboooooboobooobooboooban
gbobooooooobobobobobobooboooo
00 Fig. 15 0000000000000 0O0O0OOOO
gobobooooooobobobobobobobooo
gbobooobooooobobobobobobooboooo
gobooooobOobobi00 160HzO OO 220 O 240Hz
gboobooooobooobobobobobobooboooo
180Hz OO0O00000030HzOOOOOOOooOoooo
gboboboooooboobooboobobobooo

32.00 FEODOOOOODO

321 0000000000000 0O0OO0ODOODO

ubobo FrE0OOOOOODOODOODbOOOOOOn
000000000 0O00OOFg.1500 180Hz OOOO
oo0o0oooooUoUoOoDoooOoUOOooooOoFig. 16 O
182Hz DO 0OO0O0D0O0O000DOO000ObOO0bOoDOoo

z
Exterior panel ﬁ\y Trim

Local mode

Fig.14 Running mode of front floor at 142Hz

| | | | |
easuremént ) . .
Synthesis calculation with

floor’'s panel data

Synthesis calcul

|W|thtr|lm?a1|faI _— L

[
M

Vibro-acoustic
transfer function

Phase
(deg.)

Frequency (Hz)

0o0oodoooooooooooooooooooooon Fig. 15 Effect of using floor's panel data on
000000000 00000000000000000 \{lbro-acoustlc transfer.functlon at front/
right seat on rear engine mount
00o00ooooo Fig.17 000 FEODOODOODOOO excitation
Amplitude (Pa/(m/s)) Phase (deg.) 175

1.66E-2

173
o

88

Fig. 16 Acoustic transfer vector to front/right seat at 182Hz

Amplitude (Pa) g 92
0.69
0.46
0.23

1E-3

Phase

-90

-180

Fig. 17 Calculated acoustic mode (183Hz)

02090



Honda R&D Technical Review

Vol.13 No.2 (October 2001)

0 183Hz 00000000000 0OFig.16 O Fig.17 O
gboobooooooobooboboboboobooobooon
gooooooooooooooooooboobooooooo

322.000000000000000000O0O0

gbob FE0OO0O0ODOODOODODOOOOOObOOn
goooboooboobooboboooooobooobooooboooon
gboboooobooobobobobobobooboooo
gboboboboooobooboo AFOoOoOoOoboobobon
0000000000 Fig. 18 DO0O0OOO0OOOOOOO
gboboooooooboboboboboboooboooo
gbobooodo FOOOOO

H=P/Q ooo

goo PDDEIDDDDDDEQ]DDDDDDDDDD
gobooooooobooboooooobobooooooooo
gbobobob s 000b00bobob FEODOOO
gooooooobooomomoooooooog vOd
gbobooog

P/Q = P/ioSy

v = Qliws oo

Ul0wOOO0OOOoOosOOo0OoOOobOOoDObOOOO

Fig. 190000000000 HODOOOOOOOOFig.
150000000000 000O0O000DOo00oooOd
oooo0ooobo0o0D 160 O 200Hz DOODODOO
0oo0o0oOobOo0oO0ooOoOoOononD Fig.16e DOODDOO
gbobooooooobobobobobobooboooo
gboboboooooooboooboobobob A HODOOO

<{>1-35: Measurement points of sound pressure
\ Source of acoustic excitation

Fig. 18 Source of acoustic excitation and
measurement points of sound pressure

%
% -
>3
g3
g @
Z 20 F 2
[0]
C 3|_|_
© [o]
a <L
10 10dB

100 200

Frequency (Hz)

300 400

20 Rear shelf
21-24 Roof

25 Rear door

26 Rear door window
27-28 Rear seat

29 Rear window
30-32 Center console
33-35 Trunk

1-2 Dashboard panel
3-5 Front door
6-7 Front floor
8 Front door window
9-11 Front seat
12 Front window
13-19 Instrument panel

Fig. 19 Experimental acoustic-acoustic FRF

OOoOO0OCOOOOQOODODOODODODODODO Fig.eoO21 OO
OO0Fig.200210 0000000000 DOOOO0ODOOO
ooobooooooooobbooobooo1oHzOD OO
gbobobobooboooboooooobobobooo
gboboobo FrEOODODODODOOOOOODnOO
gbobobobobooooooooobobobobo

= ﬁ | | | | | | | | | [ | | | | | | | |
o
2 —— Measurement
2 £ Calculation
3
g &
@
2
=
3
T
8
<L
23 | |
(2]
S o
o= | |
l 1 | | | =il | | | | | | |

20 100 200 300 400
Frequency (Hz)

Fig. 20 Comparison of acoustic-acoustic FRF at
dashboard lower panel

&’: | | | | | | | | | | | | | | | |
2
2 E
2 =
©
ks
@
oW
S —— Measurement
< Calculation
8 —_
© ()}
£2
20 100 200- 300 400
Frequency (Hz)
Fig. 21 Comparison of acoustic-acoustic FRF at

front window

0 2100



gboboooooobooboboboooooboobooboboobo

gooooooboooboooooooooobobobobooogo
gboboboboooboooooboobobobobboo
goboooooooboboooooobboooooobog
gbo0OrFEODDOODOOOODOOOODOOODOODbOOn
gbobobooborEOOOOOBEODODOOOOOOO
gboobooooooobooboboboboboooboooo
gobooboboooooooboboobooooooboobooooooo
gboboooooooboobooooboobobobonoo
ugbobd FrEODOODODOOOOOOOOOOOn

323.0000000000DO00O0O0OOODOODOO

Fig.220 00 0O0OO0OO0OOOOOOOODOOOOOO
UOFEOOODOOODOOODOOOODOOODO
gboboooooobobobobobobooboooo
0000 HODOD Fig.23 000000000000
ob0d 250HzOOOOOOOOOOOoOOooOOoDODO
goooboOoFEODOOODOODOOOOODOOOOOOD
gboboobobooboooboooobooboboboonoo
gooooobobobbboboooooooooDoDb 160
0 200Hz O0O0O0O0O AOODOOOOOOOOODODOO
gbobooooooobobobobobobooooo
goood

Modified fluid

Fig. 22 Area of modified fluid properties on FE model
NQ | | | | | | | | | | | | | | | | |
kY —— Measurement
e E Calculation with only air
s 3| —— Calculation with modified fluid
o o
O -
(3]
o
= 120&3
o
<L
| | | | | | I | | | | | | I | | | | |
O ~ T T T T | T T T | T T T | T T T
@ o
©
£3
| 1 | | | | | | | | | | | | | [~—_
20 100 200 300 400

Frequency (Hz)

Effect of fluid properties modification
to acoustic-acoustic FRF under
instrument panel

goood

goboooobboooboooboboobbooooboo
gbooobobooboooobO0ooboob0obb0OnEE
oooooooooooooooooooooobooooDo
oboobooboobOon 30Hz DOODOOO0OOOoOO
gooobobobooooobobobobooooooooooog
gboobooooooobooboboboboooobooobooon
oo FEOODOODOOOOOOOOOOOOObOOn
gboobobooboobooboooboobooboooooon
gbobooooobooo
om0 FEOODOODOOOOOOOOOOODOODOD
gboboobooboboobooooobooboooooo
gogobgobooboobooboobooboobooooogoon
gboboboobooboboobooboooboooooboon
gooboobooboboboobooboobooooogoon
oboooooooooobooooooon 180Hz
gboobobos3soHzOOOOOoODOooooooooo
gbobobobooooooboon
gbmooooooboobooobooboboboboo
gboboboobob rEODODODODODOO
gbooboobooboobooboobooboobooooogon
gboboboobooboobooboobooboooooboon
gooboooboobooooooooooooooooo
U FEOO0ODOO0ODOO0ODOOOOOOOOOOODOO
goobooboboboobobooboboooooooo
gboboboboobooooooooobobobono
gboboboboooooboobooboobobobooog
gboboboboobooooooooobobobono
gbooboooooobouobobobo PEODDOOOOO
gbobooooooobobobobo FEOOOODOO
ooooooobooooboooooboobooooon

gooo

Oo00oO0oo0oo0ooo0ooooobooooOoLmMms
International 0 0 Ludo GielenO O OO DO OO00OO0OO0O0O

gooo

gobbooooooooooobbooobooooooboog
gboobobooboobooboobo 1998 00o0ood
00000000D No.78-98, p.1-4] 19980

gbooooboobooboboboooobobooooboobon
goooobobobboboooooooboobobobobooo
19980 000000000000 No.78-98, p.5-8 19980

gboooobobooboboboobooooobooboban
gbobooooobobooooobobooooobo

02110



Honda R&D Technical Review Vol.13 No.2 (October 2001)

0019980 000000000000 No.78980 p.9-
12119980

O O O0Shung H.Sung et al.00 Development and Experimental
Evaluation of a Vehicle Structural Trimmed-Body Model,
Proceeding of the 1999 Noise & Vibration Conference,
P-342, Vol.2, p.1135-11401 199900

m000Om

googano googano googano

0 2120



g

bbb botutdbootgdbobotgtdbbootdd

Establishment of an Aerodynamic Simulation System for Motorcycles and Its Application

ooooooo-®
Takefumi OKUBO
ooooooo-®
Hiroyuki AOKI

ooogoogr
Takashi WATANABE
ooogoogr
Mutsumi IWASA

good

gboboobobooboobooooboooooooboooboon
goboboooooooooboooooooooboooooo
gbobooooooobooboboboboboooooo
gbobooooooobobobobobobooboooo
gobooooooooooobooooooooobooboooon
goboboooooooobooobooooooobooboooo
gboobooooooobooboboboboboooboooo
gbobooogo

ABSTRACT

A numerical simulation system for motocyles was
constructed aiming at predicting aerodynamic-
characteristics of the bodies at the early stage of
development. In order to shorten the time for
constructing a complete model of a motocycle ,which has
faily complicated shape,and generating meshes on the
model as quikly as possible, a mesh of orthogonal type
with porosity at each cell was adopted. An evaluation
of this system regarding to acuracy and time needed for
analysys was done by applying this system to some of
motocycles actully under development. As a result,
sufficient level of accuracy was obtained in predicting
aero resistance forces and wind protection performances.
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A Method for Evaluation of Low-frequency Noise and Vibration
of Powertrain Mount Layout using Degree of Coupling with Physical Matrices
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ABSTRACT

Ride comfort and idling performance are conflicting
low-frequency noise and vibration problems in vehicle
development. A convenient index for evaluation of these
two phenomena at the design stage was formulated by
defining the degree of coupling in a simple numerical
expression representing the characteristic matrix based on
a physical coordinate system. The degree of coupling
was used for performance evaluations of idling and ride
comfort in CAE impulse forced response simulation and
in an actual vehicle, and a good correlation was obtained
between them. It was ascertained that this method can
be used effectively as a design tool for performance
evaluation of powertrain mount layout to be used in
designing total vehicle performance.
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ABSTRACT

Application of the Weibull theory to a Nd-Fe-B rare
earth sintered magnet was studied for use in evaluating
the specific strength characteristics arising from the
structure of this magnet. Conformity of the Weibull
theory was verified by the correlation with the Weibull
distribution and by the existence of the size effect,
whereby the strength loses as the size is bigger. The
correlation with the Weibull distribution was verified by
the close correlation shown with a curve closely
approximating a Weibull plot. And the existence of the
size effect was verified that there is a fixed relationship
between effective volume, that determined by the stress
distribution and fracture stress. Consequently, it was
judged that the Weibull theory is in conformity with
evaluation of the strength of this magnet. The strength
of this magnet actually built into the rotor of a motor
was also verified, and the applicability of this theory to
this magnet was demonstrated.
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Fig. 2 Stress distribution of IPM rotor
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