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Study on ASIC applications
(D of Special ication board for Factory Automation)

UCHIDA Sumio, TAKEDA Mikio, BABA Yoshihiro and MIYANO Tadafumi

We

ave developed a communication board for a factory automation with an ASIC (Application Specific Integrated Circuit)
‘This board has three kind interfaces and a RAM disk. Firstis a local area network interface. The specification is the ARCNET,
a bus type. Second is
a printer. A RAM disk is used for a storage of data and programs.

(DLAN interface: To

that s a token passing, and 4 topology

interface, RS ~232C. Third is an 8bits pararel interface for

y Bus , token passing, transf

5 transfer rate 1200 - 9600bps.

. (pararel interface : & bits for data , 2 bits for control
(storage - RAM DISK 128KB

e 2.5Mbps.
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Hi-vision Image processing LSI design

BABA Yoshihiro, HIGAKI Kazuo. MIYANO Tadafumi. UCHIDA Sumio and TAKEDA Mikio
Hi vison is expected to be a key technology tool to perform a high speed, high- precision image processing system due to the fact
that Hi-vision can get a more precise picture than the current TV method.
We are develaping a Hi-vison image-processing LSI that extracts the image characteristics (area, center of gravity, width and
angle o inertia, equivalent ellipse ) from a 1920 x 1125 pixel image in 33 msec.
I this paper, we report the Hi-vison o ng LSI wella
for Hi-vision video signal are also described.
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Development of “Personal CAE System”

SAKAMOTO Yasushiro, NAKASHIO Takeyuki. YAMASHITA, Hiroyuki, HASEGAWA Kouji, NAKAHAMA

Hisao, SU Toshiya

We have developed “Personal CAE System” . The characteristic of this system is as follows.
1)Pre -~ processor can input the analitic shape and condition by CAD system which mechanical designer use in an ordinary day's

work

2)Solver can calculate F.E.M. by some fast processors and paralle] treatment technology

#)Post ~ processor can display analitic result graphically

Besides, we report the example how 10 realize the precise processing by using CAE system.
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Study on precision processing by YAG laser

IKEDA T,

iro, YAMASHITA Hiroyuki, NAKASHIO Takeyuki, HIDERA Iwao and NARA Ryoji

YAG laser-drilling, -cutting and -marking of stainless steel plate (SUS34) was carried out to examine effects of beam

The conclusions are summarized as follows;

1) In the case of ane shot irradiation, hole diameter
the range of about 70-500 um.

% increased in drilling. It can be obtained in

2) The taper of drilled hole has the minimum value determined each pulse duration and each pulse energy. The number of pulse
irradiation does not almost affect the diameter and the taper of drilled hole.

3) In cutting, the roughness of the cutting section is 10 4 Rmax at 50 pulse per second.

It increase according as cutting speed increased.

4) In marking, the marking width decrease according as average power decreased, pulse repetition increased and diameter ol
mode-selector decreased. It can be easily obtained less than 100 4.
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Study on coating of resins by thermal spraying.

HARA Nobuhiko, NITTA Akira, TSUTSUMOTO Takahiro and NOJI Hideharu

Coatings of nylon and polyethylene on steel substrate by the thermal spraying were evaluated by salt water soaking test and

weathering test, and following results were obtained

(1) In the case of soaking in 3% NaCl water solution. strength and elongation of the coating decresed in early stage and almost

did not change in more than 30 days.

(2) Though samples of soaking more than 60 days had no corrosion except for the scratched portion by a knife. adhesion

strength decreased, which should be improved.

(3) Strength and elongation of coatings exposed to ultraviolet (UV) light  indicated comparatively large decrease until 200

hours, and changed a litle after that,
(&) Cracks were observed in the s

spraying were larger than that by the painting

face exposed to UV Tight in more than 1000 hours, and cracks of the coating by therma
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Study on Recovery and Measurement
Technology of Rare Metal in the Solution

WATANABE Hideo, TADANI Isao, HAMAOKA Hideo, ATHARA Masato

The recovery of manganese was investigated with xanthate immobilized silica gels (Silyl xanthatel as the chelating functional
groups.  Xanthate groups are chemically bonded directly to the surface-OH of four kinds of silica gels which differ in particle

diameter, specific surface area, pore volume and pore diameter.

Recovery procedure was made for small glass columns packed

with 10 g of silyl xanthate.
constant flow rate. ~ After washing with 20 ml of pure water,

igh the small ap

ml of 10 M hydrochloric acid solution. Manganese
emission spectrometory (ICP—AES)
0111 mmol for manganese.

vas ditermined from this solution by inductively coupled
AtpH 53 of sample solutions, the maximum capacity per 10 g of silyl xanthate is about
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Study on Effective Use of FRP Waste
VAMAGATA Yasuo, MARUSHITA Kiyoshi, SERA Tokio

The recycled technique of FRE wastes have be examined. FRI wastes was broked up by shearing testerand then crushed to
picces by pulvelizing mill

When FRP coarse particles was used for the fillers of BMC,the physical property was raised becaus there were a lot of long glass
fibers. Butit was difficult in kneading
Also when FRP p ith mortar. strength the straight
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Developement of the Prepreg used Non Smell Epoxy Acrylate Resins

SHIMOHARA Ichiro, YOSHIMITU Yoshikuni, OHASHI Toshihiko, TAHIRA Kimitaka, SNKATA Junichi

In this work preg used non smell

ins which ross Tinking monomer
i place of styrene. Thickening of resins, mechanical properties of the resins and the prepreg and improvement of the non smell
resins were investigated. The results were as follows:

(Mechanical properties of non smell epoxy acrylate resins were the same level as general resins for FRP, and tensile strength of
the prepres: Taminates used non smell resins were about 450 MPa. Heat distortion temperature (HDT) were lower than the
. but it was increased by isocyanate modification.
ove HDT of the ron smell resins by means of addition of dially! phthalate (DAP). In such a case, it is necessary to
L | @ oo e pavoening temperatuneand the quanity o hardner We ould confirm the density of cros finking i the DAP added
resins by IR absarption. The test specimen with low DT by mixing DAP were detected DAP monomer by IR spectroscopy
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Study on Effects of Resln Modification
by adding Meta-phenylen d to Hybrid C

TAHIRA Kimitaka, YOSHIMITU Yoshikuni
OHASHI Toshihiko. SHIMOHARA Ichiro. TAKEUCHI Syoichi and SAKATA Jun-ichi

Since bonding force between the matrix and the fiber is weik in CF/GF hybrid compositesit is very important problem to
fncrease the interlaminar strength by chemical process It was well known interfacial bonding force between unsaturated
thermoset resin and glass fiber surface was increased by fiber finishing with silane coupling agentsbut the surface of CF was not
aficcted by silane coupling agents, ~ Carbon fiber surface coated with epoxy agents had
reacted with isocyanate group.  In this work. we studied on effects of isocyanate modification and fiber surface finishing to

hydroxyl grou-ps. and it be able

‘mechanical properties of hybrid composites.
As the result, it showed very high interlaminar shear strength was gainded by means of adding 10% MDI to resin matrix. AU
adding 10% DLt also showed the best data in the other mechanical properties.
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Preliminary Investigation of polluted sediment under the oyster farm

KURAMOTO Yoshiharu, HIRATA Toshiaki, HATA Noriyoshi FUJIMOTO Muneyuki SERA Tokio OKAMOTO Isoo
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Reaction hardening of particulate rutile type TiO,/Al
composites by squeeze casting

TSUCHITORI Isao, NAWACHI Norio, NAKAMURA Kazukiyo. TSUTSUMOTO taka

I'TA Akira

Rutile type Ti0w/Al composites were prepared by squeeze casting method and the reactivity between the reinforcement and the

matrix was investigated. Three kinds of composite structures depending on the fabrication temperatures were found out. The

st one was non-reacted composites of Ti0,/AL the second one was reacted homogy

composites and the last one was
reacted heterogencous composites com

osed of complex multip

phases. The hardness of the reacted hamogeneous composites

was about 1100 Hy, while the hardness of ted heterogeneaus composites ranged from 40 Hy 10 1250 Ty

X-ray diffraction pattern and SEM analysis showed that the reacted and hardened homogeneous composites was compose

@ ALO, dispersed in the Al Ti intermetallic compound matrix. Then the non reated composites could hardened after heat

treatment
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Mechanical Properties and Heat Treatment of Al,O,
Coated Aluminium Borate Whisker/Al Alloys Composites

NAWACHI Norio, TUCHITORI Isao IWASAKI Masamichi, HATA Hajime

The aluminum alloy composites were fabricated by squeeze casting using the aluminum borate whisker whose surface was
coated with ALLO, during fabricating the preform, Tensile st

was investigated. The strength of ALO, coated whisker

ngth of the composites was evaluated and the effect of coated ALO,
nereased about 50MPa compared with that of non coated whisker at as
cast at room temperature. The strength of T6 heat treatment that of as cast, Wi whisker
from the composite was investigated with SEM observation, X -ray diffraction, the reaction products were observed on the whisker
surface, which were identified (o be Mg ALO,
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Diamond Coating on Spherical Substrate and Polishing of it.
NITTA Akira, TSUTSUMOTO Takahiro, NAKAMURA Kazukiyo, TSUCHITORI Isaoand  KIMOTO Yuji
Diamond deposition on the spherical substrate and polishing of the coated film were studied. Deposition was performed on
rolling spheric substrate by the Hot-filament CVD method and then polished by rubbing with each other in a container. Surface

was observed by SEM, and surface Id be deposited uniformly all
over the surface of sphere, and the grain size of diamond film on it was much finer than that on the flat plane substrate. Surface
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Synthesis of cubic boron nitride film by dynamic ion beam mixing
HIGUCHI Kouichi, CHAYAHARA Akiyoshi™ and FUJII Kanenaga®

Cubic Boron Nitride (¢ BN) is known the second hardest material after diamondyet it is more stable at high temperature and
does not react with ferrous material. - This report is discussed ¢ BN films deposition condition using dynamic ion beam mixing and
BN structure that were deterimined with infraed spectoroscopy

Asthe result, ¢ BN film were synthesized on silicon wafer (100) through h- BN film at chamber pressure 1x10-Torr, 30 %N, 50
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Studies on the Preventive Technique about Electromagnetic Interference

NAKASHIO Takeyuki, HIDERA Iwao, TAO Hiroyuki, IKEDA Tetuhiro,
YAMASHITA Hiroyuki, FUJITA Toshinari and KIMINE Tamotu
For ced resin and carbon powder was superior - shield effect at 00MHz was 67dB  in low
high field

EMI shield effect of metal coating on the plastic board by the flame spraying was alsa superior - shield effect 500MHzwas more
858 in high impedance electric field

than 6508 in low impedance magnetic field and more
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Evaluation of adhesion property and residual
stress of diamond film on several hard materials

TSUMOTO Takahiro, NAKAO Atsumi*, NITTA Akira and NAKAMURA Kazukiso

Diamond film was deposited on the substrates of WC, SIC and i34 by the Hot filament CVD method, and residual stress and
adhesion property were evaluated by Raman spectrum analysis and compression toppled test, respectivly.
coeficient of the substrates becomes higher compering with that of diamond fim, the diamond peak of films on these substrates
shifts to the higher wave number, which indicates that the films have a compressive stress. Residual stress. which was
theoretically calculated the peak-shift, almost the thermal stress from the difference of thermal
expansion between substrates and film. The adhecion property of films is improved when the surface of substrate becomes rough,
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Measuring of reactive gas pressure
in vacuum chamber during reactive ion plating

KAJIOKA Hideshi, HIGUCHI Kouichi, TAKAI Osamu*, KANBA Ichira™ and SADAHIRO Seiji™

the pressure

in the vacuum c at the conduit. A Penning

gauge and an were set at the conduit (both

largely

was set in the vacuum chamber.

At no titanium evaporation, the indication of the fonization gauge is largely similar to that of the

nitrogen, and the

the latter for acetylene. At titanium evaporation (reactive

fon plating), the former is largely similar to the latter for both nitrogen and acetylene. Therefore, the pressure of the vacuum
chamber is considered to be largely similar to that indicated by the Penning gauge at the conduit for nitrogen and to be about twice
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