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Dynamic Structural Analysis and Strength Evaluation
for Valve Train System in Automobile Engine (2)

¥ fnE el filE A Tl SRS RV B
SHIMAMURA Kazutaka SAYAMA Toshihiko MORIMOTO Hideki NABESAWA Hirofumi FUJIKIT Satoshi
Abstract

Valve train system is one of the most influential factors for output power of automobile engine. However, development of
high power engine is accompanied by unstable phenomena such as bounce of valve or surging of valve spring. These
increases trial fabrication process in number and period. In order to reduce the process, a simple mass-spring model, which
was constructed by mass, spring, damper, gap and beam elements, was developed in the last study. In this study, the model
will be modified to carry out more accurate simulation of VTEC mode valve train system. Consequently, simulated result
shows good agreements with the experimental result in the point of the bounce level and the rotation speed which sharp
increase appears in bounce. Furthermore, the model will be applied to the optimization of the system on the basis of response
surface methodology and design of experimenis. The optimizing procedure shows us the possibility to develop superior
engine with higher rotation speed and the minimum bounce level.
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Development of Intelligent Oxide Semiconductor Gas Sensor

M —H a0 Hih Ml FEM
KOMORI Kazuya TANIGUCHI Shinya KADOSAKT Masahiro
s <A —0 KkBH >3 -0
MAKIMURA Megumi FUTAKUCHT Tomoaki FUJIKT Satoshi

#EF =B BRI EaR

TANINO Katsumi TATSUYAMA Chiei

Abstract
Sick-house syndrome receives much public attention as a problem of indoor environment at present. Volatile organic

compounds (VOC) such as formaldehyde (HCHO) and xylene (C;H,(CH,),) generated from building materials are pointed out as

one of origins of the sick-house syndrome. Therefore, the development of a sensor system available to measure the indoor-air

pollution level in new house at high sensitivity, easily and with low cost is highly desired. In our previous studies, we found that

the polar plots of sensitivity obtained by an integrated gas sensar, which were composed of SnO,, WO, In,0,, Zn0O, Co,0,, and

Cr,0,, are useful to discriminate chemical species in VOC. In order to detect ppb-level VOC gases, using the polar plots of the

integrated sensor, the present study was carried out for the improvement of the sensitivities of WO, and In,0, sensors which

were high sensitive materials to xylene and butyl acetate (CH,COO(CH,),CH,), respectively. Among the 32 additives, the

effective materials for WO, sensors were Cs, Rb, Ta,O, and Nb,O,, also, those for In,0, sensors were MnO, and Pt. Also, we

examined VOC identifying using the neural network and the correlation function,
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Fig.15 Relationship between response time and butyle
acstate concentration
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Fig.16 Dependence of sensitivities of In,O,-based sensors

loaded with MnO, and Pt in the concentration of butyl
acetate operated at 200°C (after saturation)
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Fig.17 Sensitivity of In,O;-based sensors loaded with MnO,
and Pt in the concentration range 0.01 to ippm of
butyle acstate operated at 200 (after saturation)
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Fig.19 Sensitization mechanism of gas sensor (electronic
effect)
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Table 1. Correlation between sensitivity of each element of
an integrated sensor to VOC A and VOC B belonging
to the same classification
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Table 2. Correlation of sensitivity of each element of an
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Study of high-frictional materials
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Abstract

Recently, comfortable driving, driving stability, high power, and high mileage are required for automobile. In order to satisfy
these requests, each part of the automobile must be improved. It is necessary for powertrain to be stable and durable under
high speed and heavy load conditions. Especially for manual transmissions, smooth shift is required. The synchronization of
shifting gears requires the friction in synchronizer engagement.

The purpose of this study is to develop the high-friction coefficient and long life material. Therefore, we researched for the
high-friction coefficient material. Then we enforced the friction test of several materials by ring-on-disk type tester. We coated
that material on parts by Electrical-Discharge-Coated(EDC}, Plasma-Thermal-Spraying and so on.

As a result of this study, we could discover the important factor to develop the high friction coefficient and long life material.
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Abstract
Now, at the turn of the 21 century, global warming countermeasures, utilization of a waste and effective practical use of

resources and energy are required. Corporation management that ignores these social responsibilities should not be allowed to

continue. In this study, we investigate technical subject in plastic recycling. We develop recycling plastic composite materials

use plastic waste and the wood waste (MDF) that occurs by manufacturing process.

The results are follows

(1) The MDF is dispersed fibrous in extrusion processes. Since MDF becomes reinforced filler, the physical property of the

MDF mixture resin is improved.

(2) Compatibilizer of modified olefin polymer was effective for physical properties of PE/MDF blends.

On the other hand,

acrylic/PMMA graft polymer compatibilizer was effective for physical properties of ABS/MDF blends.
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Stady of Direct Methanol Fuel Cells Using Polymer Electrolyte.
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OONAGA Takashi TERASAWA Takashi TANINO Katsumi

Abstract

Fuel cells can utilize fuel containing hydrogen, including methanol, ethanol, natural gas, and even gasoline or diesel fuel.
Fuels containing hydrgoen generally require a "fuel reformer" that extracts the hydrogen. Direct methanol fuel cells (DMFC)are
relatively a new member of the fuel cell family. The anode catalyst itself draws the hydrogen from the liquid methanol,
eliminating the need for a "fuel reformer". The DMFC offers promising technology for the application in portable systems as
well as in vehicles and for the energy supply at home,

In this study , our purpose is to assemble the fuel cell system using proton exchange membrane(PEM) and to clarify the
characteristic of the fuel cell using hydrogen and methanol.
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