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Development of group mini-robots for rice field weeding

B EE I FnEd & EA
LUEDA Masashi FURUKAWA Kazuaki FRANAMORI Naokr
kB = HH &k AIE e
UENO Minoru ASADA Mineo HADOSAKT Masahiro
Abstract

In the rice farming, the effective weeding method of not using agricultural chemicals is requested. We proposed a
new weeding system by mini-robots. Because each mini robot makes water become impure, the entire rice field can

be covered.

We examined the mechanism with which water was made to become impure with the elastic wing, and the charge
control circuit by using the solar battery. And, a mini-robot that built in those functions was made for trial purposes,

and the performance was confirmed.
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Table 1 Parameters of geometory and actuation

s i@ W [mm] 40, 60 80
. EZ t[mm] 05,1
P E!w_%& fn [Hz] 05,1,2

7R © [deg] 30, 60, 90
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A Development of Simple Testing Gauge for CMM (Coordinate Measuring Machine)
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HIROCHI Shinich:, YOSHIDA Tsutomu, NABESAWA Hirofumi NAGAE Takekazu

Abstract
CMM is such an efficient tool to measure the length of products(3D shapes) that it is generally used in the factories
of the manufactures. But the precision check of CMM provided in JIS requires a technical complicated skill. So, most
of the users of CMM commission the CMM precision check every year to the CMM manufactures in a high cost and

the precision check takes 2 days.

\We developed the simple testing gauge that enables CMM users to check the precision of CMM easily in a short
time. We make a study of the reliability of the developed equipments. The calibrations of the distances between the
center positions of the origin gauge ball and those of the others were carried out using the block gauges by the
comparison measurements with the ultra precision CMM. The repeatability errors were estimated by the
measurements using the developed gauge that was set to the different positions of the determined area of the

CMM.

The other uncertainties in calibrating measurements, except of those are caused by the aging of the gauge, were

estimated.
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Table.4 Physical properties of the adhesion bond
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Table.5 Results of the calibration center positions of the gauge balls
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Table.6 Budget table of the uncertainties in calibration of the gauge
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Table.7 Distances between the center of No.0 ball and those of the other
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Table.8 Estimations of the uncertainties in calibration of the gauge

balls
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Fig.6 Repeatability errors of the measurements with the CMM
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Development of the thermoplastic composites with high wear resistance

HH ¥k B & Bio {EEA
SUDA Makoto SANAE Norimitsu  SEKIGUCHI Noriaki
W A EE EF +HE =R
YAMAGILSHT Hideki SUMIOKA Jyunji  DOI Yoshiharu
Abstract

Recently, the automobile which adopts the direct injection gasoline engines increases in order to suit exhaust gas

regulation and fuel consumption standard. The direct injection gasoline engines are advantageous in that the output

and efficiency improve. However, they are disadvantageous in that the generation of the scot is abounding. This
sool abrades the metal parts in the engines. Recently, it is confirmed to decrease wear in the oil mixed with hard

particles by using composite materials based on the resin.

In this study, we develop thermoplastic resin composite materials with the high wear resistance in the olil

contaminated with soot and sliding area of the metal parts,

Abrasion resistance of PAl on the sliding area of the metal materials was found to be improved by adding various

materials.

Especially, the value of the abrasion rate in adding silica of diameter of 10 um to 5wt% was 0.14x10° mm°N"'m™.
This value is almost better than the marketing high-performance antifriction resin.
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Fig.4 Friction and wear testing machine.
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Tablel Coefficient of average friction and abrasion rate of

various thermoplastic resins.
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Table2  Coefficient of average friction and abrasion rate in the
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Table3  Coeflicient of average friction and abrasion rate in the

additive quantity of various materials.
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Application of Virtual Vibration Testing Based on
CAE Technology for Reliability Evaluation

i ez BH (BT #x Bz
HOSORAWA Nobuhiro  SAWADA Shuhei TSURITANI Hirayuki
&7F EfN L Tl FE
KANAMORI Naoki  SUGIMORI Hiroshi  SAYAMA Toshihiko
Abstract

Reliability for vibration loading is one of the most important problems for industrial products such as automotive

parts. Many manufactures such as automotive parts suppliers have been carried out many vibration tests for the
evaluation of the reliability. However, it takes a lot of time and cost to make prototype models of the products via
many cycles of vibration tests. In this work, virtual vibration tests based on CAE technology is applied to minimize

the cycles of vibration tests. Appropriate simulation models were developed by comparing simulation results to the
data of vibration tests, and applied to two kinds of products. In the first object of a power supply, a detailed FEM
model, which contains some components such as PCB, Al cooling plate, screws, and leads, well agreed with the

actual vibration response to the higher frequencies. In addition, further detailed FEM model enabled us to evaluate

the fatigue lifetime of solder joints by frequency response analysis. In the second object of plastic grip for

motorcycles, the analysis model demonstrated first and second vibration mode precisely, and the results of both

frequency response analysis and endurance vibration tests showed that the grip has enough fatigue strength under

the region of the resonance frequency.
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Development of Autonomous Device for Water Purification by Photocatalyst

I AT JmAR fE Lk FE OFE OES
NITKAWA Syohei TAKAMI Kazushi  UENO Minoru TERASAWA Takashi
AR Hip  FAY HEH 0 &% EN Z

HONBO Egji NASUNO Masaaki KANAMORI Naoki SUGIMORI Hiroshi

Abstract

Water pollution has been caused by industrial wastewater, household wastewater and agricultural drainage. In the
conventional water purification technology, the pollutant is physically collected, concentrated, and incinerated.
However, its method needs large energy and time, so more economical and efficient method is required.
Photocatalysis satisfies this demand. However, photocatalytic water purification technology is not so efficient,
because material diffusion and convection in the underwater are slower than that in the air, and the pollutant is not
able to be efficiently brought to the photocatalyst surface.

In this study, the method for efficient water purification using the photocatalysis was considered and water
purification device based on the idea was developed.

First, to improve the efficiency of the water purification, the structure of the device that the solar energy was
efficiently obtained was designed. Then, TiO, photocatalytic film was deposited to an acrylic board by sputtering
method. The purifying ability of pesticide and methylene blue by TiO; photocatalytic film was confirmed. Last, the
small prototype equipped with the photocatalyst film, which autonomously worked by the solar energy, was made.
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