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Foreword

Vindication of Unmatched Ingenuity

Nobuhiko Kawamoto

I was pleased to hear that some of the R&D staff took the
initiative to produce this “Honda R&D Technical Review” . I would like
to commend those who made this commitment and spent their time and
efforts despite their demanding schedules.

As you know, our major objective at the R&D center is to
create products, and we strive to create things of the highest value
with the best materials in the world. To do this, we must be people-
oriented and aim for the top in world technology. We as engineers only
have one chance to touch each customer, and naturally what we have to

offer must be the best possible technology of the times.

That technology, which has resulted from sustained refinement
and improvement, must be subjected to not only the customers evaluation
but also the objective assessment of specialists at large. That is
essential if the goal is to realize further enhanced and disseminated

technology in the future.

For engineers working with Honda, the “Honda R&D Technical

Review’ is an ideal forum that provides a route and arena to the world.

I hope that this review will be established not as a tool for
publicity or a routine forum, but as an instrument for vindicating

unmatched ingenuity.
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Honda Formula One Turbo-charged V6 1.5L Engine
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The ‘RA168E’, a turbo-charged V6 1.5-liter
engine, was developed by Honda Motor Co., Ltd. for
the 1988 Formula One Championship Race events.

Despite boost restrictions (2.5bar), the engine
boasts a maximum power of 504kw (685ps), which is
equivalent to 336kw/ ¢ (457ps/ £ ). The development
also involved improvements on fuel consumption,
allowing the engine to achieve a minimum brake
specific fuel consumption of 272g/kwh (200g/Psh).

This paper introduces major specifications,
along with power output and fuel consumption
characteristics of the RA168E racing engine. In
addition, the effects of intake air temperature, boost
pressure, air-fuel ratio, fuel temperature and fuel
ingredients on fuel efficiency and power output are
presented.
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Honda LEGEND C20A Engine with Variable Geometry (Wing) Turbo-charger
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As part of the LEGEND four-door sedan
face-lift, Honda has incorporated a 2.0 liter, turbo-
charged V6 engine, code named ‘C20A’. This modified
LEGEND has been available in the market since its
introduction in October 1988.

A major problem in turbo-charged engines
is turbo lag. To minimize this factor, Honda has
developed a new turbo charger system, known as the
‘Honda Variable Wing Turbo System’. This system
was developed to produce a more efficient torque
curve throughout the rpm range, and stable and
excellent driving performance in all driving conditions.
In addition, Honda put forth efforts to maintain
the same fuel consumption as that of the normally-
aspirated version of the 2.0 liter engine.

The Wing Turbo System consists of four
solid and four variable wings each. The main function
of the system is to control the positions of the
variable wings, which, in turn, vary the velocity of
exhaust gas in order to regulate boost pressure. As
a result, both improved response in low rpm ranges
and more favorable torque characteristics in high
rpm ranges are realized.
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Prediction Method of Induction Swirl Parameters for
Dual Inlet Port of DI Diesel Engine
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For passenger vehicle applications of direct
injection (DI) diesel engines, it is desirable for the
engine to have high speed and high power output
performance comparable to that of gasoline engines,
while retaining its good fuel economy. To obtain
these characteristics, a dual inlet port system, which
operates both valves simultaneously at high engine
speed to improve the volumetric efficiency but
operates only one valve at low engine speed to
obtain the optimum swirl ratio (SR) is examined.
The swirl ratio with two valve operation (SR,,)
is affected by SR and the mean effective valve area
(Zm) of each valve. Using experimental techniques,
it is difficult to find port configurations which are
optimum for both high and low engine speeds
simultaneously. Therefore, a predictive method has
been employed to obtain the optimum configurations.

This paper describes how to derive the
predictive equation of SR,,, from the SR and Zm
of each valve for the optimum intake system design.
To examine the accuracy of the equation, predicted
values were compared with measured values. The
result show good agreement for practical applications.
Moreover, a single cylinder engine with this system
shows a reasonable improvement in power output
and fuel consumption.
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The Finite Element Analysis is used to
simulate powerplant resonance of front-engine, front-
wheel-drive passenger cars. To improve estimation
accuracy, we investigated use of a mixture of shell
and solid type elements, and incorporated mesh
connections reflecting pressure generated in the
interface between the coupled components, like the
cylinder block and transmission.

The reliability of this method was proved
by various applications to powerplants. And after
adding a mesh modification capacity to the finite
element pre/post processing system, we were able to
establish a practical simulation tool with which to
estimate resonance and predict the effect structural
changes will have on resonance.

Finally, as an example of application,
reduction in vibration level in the high-revolution
and high-power type powerplant for the new model
INTEGRA is described.
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Application of an Image Converter Camera to Measurement
of Flame Propagation in a Spark Ignition Engine —Part 1-

SR <= 3
Akihisa Nakamura Atsushi Tanaka
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Kazutoshi Yuuki
=
C:2 5] ABSTRACT
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A new combustion analysis system, comprised
of an image converter camera and an image processing
device, has been developed, in which the flame
configuration inside the spark ignition engine
combustion chamber can be photographed instantly and at
a high speed of 10,000 fps. The system was applied
to a mass-produced, 4-valve passenger car engine.
And pseudo color motion pictures, which were
reproduced from the image data stored on an optical
disc, proved to be helpful in monitoring the combustion
process.
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Application of an Image Converter Camera to Measurement
of Flame Propagation in a Spark Ignition Engine —Part 2—

AR S S [
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&= =] ABSTRACT
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A combustion flame visualization system
was developed in order to evaluate combustion
chamber shapes in the development stage of mass-
produced spark ignition (S.I.) engines. The system
consists of an image converter camera and a
computer-aided image processing system. The system
is capable of high speed photography (10,000fps) at
low intensity light (1,000cd/m”), and of real-time
display of the raw images of combustion flames.

By using this system, the flame structure
and flame propagation direction, estimated from
the brightness level on a photograph, were measured
in a mass-produced 4-valve engine. In comparison
with the measurement in quasi-2-valve combustion
chamber specially used to intensify swirl, difference
was apparent in the structure and propagation of
the flame. That difference cannot otherwise be
identified, especially in an analysis using pressure
diagram alone.
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(1) Test engine with transparent pistons
(2) Image converter camera

(3 S.L.T. camera

(@) Frame blanking generator

(5) TV color monitor

(6) Computer graphic control unit

(7) Optical memory disk

(8) 16 bit personal computer

(@ 360 pulses crank angle pick-up

(10 Piezoelectric transducer (Kistler 7061)
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ABSTRACT

The weight saving for automobiles is important.
In order to produce a lighter engine, an aluminum
block with cast-iron liners and a hypereutectic
aluminum-silicon alloy block has been developed.

We have developed a new aluminum engine
block which has the cylinder bore surface structure
reinforced with short ceramic fiber composite
materials (MMC). We have also established technology
suitable for mass-production including a fiber preform
process and a non-destructive inspection method.

In this paper, the optimum properties and
production technology of MMC engine blocks are
introduced. A portion of the paper is dedicated to
the results of a comparison study between a new
light-weight aluminum engine block, a hyper-
eutectic aluminum-silicon engine block and an
aluminum engine block with cast-iron liners.
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Noise, Vibration and Ride Comfort Refinements for
Honda CONCERTO
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F4—kF Ul LCHEES N, and ‘feeling of richness’. To realize these concepts,

low interior noise/vibration levels and high-quality
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ride comfort were chosen as significant factors.
Since the early stage of development, many detailed

< PSSR 2> © ST O FRAT BN & i v CRE studies have been made using new analytical methods.
MERET 2T 2w, INHEH R R 2B 26 Target performance was accomplished using a wide
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A new sensitivity analysis has been developed
to obtain valid results quickly for complex structures,
and is presented in this paper. This method has
many advantages due to the fact that experimentally
acquired frequency responses functions are used

directly without parameters (parameter estimation).

There is now a choice between this method
and a detailed analysis including the development
of analytical models. As a result, it has become
possible to efficiently analyse a variety of phenomena

and work out necessary remedies for them.
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ABSTRACT

Car interior noise, an important product
quality factor, has been mainly evaluated in terms
of reducing loudness dB (A). Recently, in addition
to the reduction of interior noise, the improvement
of the quality of noise itself has come to be emphasized.
Under such circumstances, the improvement of
speech intelligibility, among other interior noise
reduction goals, has usually been evaluated by noise
spectrum.

In this paper, it is shown that regarding the
cabin as an acoustic space, speech intelligibility can
be evaluated by measuring the value of RASTI
between the speaker and the listener. Also it has been
proved that the speech intelligibility can be improved
by treating absorbing materials on the interior
surfaces.
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ABSTRACT

The purpose of noise control materials is
to reduce the interior noise level in automobiles.
Weight reduction is an important aspect, as the
performance of the materials is strongly related with
the weight of the materials used.

In the process of developing noise controlling
materials with enhanced performance, we identified
the effect of ratio of normal impedance of the
absorption layer to its thickness on the acoustic
performance of the material. As a result, we were
able to develop a series of light and effective noise/
resonance-control materials. These include, among
others: polyurethane foam to absorb noise for
dashboard; and foamed asphalt sheet to damp vibration
for the floor.
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ABSTRACT

Automobile cabin noise is one of the most
important factors influencing product grade. As
overall noise level has been improved recently,
reducing the noise conducted from the road surface
has become the target of investigation.

Damping the panel is a viable solution. Our
approach is to use a constrained layer in the
damping structure and replace the conventional steel
plate with thermosetting resin for the laver material.
This gives an advantage of eliminating assembly
problems with steel-plate constrained layers, such
as fitting difficulty, low fusing weldability and
adhesiveness, while achieving the damping performance
equal to steel-plate constrained layers.
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Effect of Steer Angle Dependent 4WS Control Principle
on Steering Response Characteristics
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ABSTRACT

The rear wheel control technique for the
Steer Angle Dependent Four Wheel Steering System
(Honda 4WS) is based on a combination of two
methods: one controls the rear wheel steer angle
without delay by using only the steering wheel angle
for control input; the other controls the rear wheel
steer angle as a nonlinear function of the steering
wheel angle.

These methods have been adopted to
efficiently reduce a delay in lateral acceleration
response during maneuvers in almost straight road
driving by generating lateral force at the rear
wheel as quickly as possible. In addition, they offer
a higher yaw responsiveness when making sharp
turns.

This report first demonstrates the effectiveness
of these two control methods from the view-
point of dynamics. Then, based on a quantitative
analysis with mathematical models, it compares
these and other control methods with respect to
their effects on steering response. The findings
indicate that the Steer Angle Dependent 4WS System
can achieve the desired steering response characteristics,
both under close to straight and curved road
driving conditions.
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Automobile Corrosion Problems and Prevention
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ABSTRACT

Gravel and de-icers such as halite applied
to road surfaces in cold districts of Western countries,
have created problems with automobile corrosion.
Not only the automobile industry but societies have
become aware of the extent to which the issue
involves protecting the user from damages caused
by insufficient durability of automobiles. The
establishment of an anticorrosion code in Canada
and Nordic countries is an example of this.

This paper presents the current situation of
automobile corrosion and resulting trends in anticorrosion
measures. In addition, it addresses corrosion
factors and anticorrosion estimation.
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