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by Electric Discharge Machining (EDM)

'YAMASHITA Hiroyuki, IKEDA Tetsuhiro and KADO Tadashi

In this study. Two special technology (electric discharge scanning (EDS). wire electric discharge grinding (WEDG))
were examined in order to develop 3D Micro-machining technology. As a first step, optimum condition of EDS with pipe
electrode were obtained by machining test with changing Ip, GAP, GAIN, coefficient of electrode wear compensation, etc.
As a next step. tapered cavity for example of the 3D micro machining was machined successfully by applying NC data
based on cross section along z-axis. As a last step. micro electrode (diameter ¢30um, length 0.9mm) was machined

9 successfully by using WEDG system. And using this micro clectrode, micro gear (addendum circle diameterg300m.
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Study on Micromachining by Reactive lon Etching
NAWACHI Norio and TOIYAMA Kiyokazu
Reactive ion etching (RIE) of silicon, which was applied to the fabrication to the microstructure, has been studied to
w develop the microsensor by photofabrication. The suitability of silicon dioxide and photoresist as the mask material was
investigated. Etch rate and selectivity have been examined as a function of pressure by SF, plasma using silicon dioxide as

: the mask material. Etch profiles in SF./O; gas mixtures were observed.

In result, silicon diexide was suitable for the mask material of the etching in fluorine based plasma. SF./O: gas mixtures

were effective to anisotropically etch silicon.
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con by Applying the Method of Quality Engineering

Hiroyuki and NAWACHI Norio

In this study, optimization of silicon-thermal oxidation condition were carried out by applying the Method of Quality
Engineering (TAGUCHI METHOD).
First, the generic function of thermal oxidation process were decided

Next. several factor (signal, control, error) were selected and layouted on the L. table. Thermal oxidation experiment

were done according ‘to the Ly table.After oxidation.the thickness of SiO: layer were measured and SN ratio and

Sensitivity were calculated by using these data.

Finally, the most suitable conditions of thermal oxidation
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Study on Environmental Amenity (4th Report)

of Sound Envi System Using Sound and Vibration Intensity

'YOSHINO Nobuyuki, TAO Hiroyuki, KARIYAMA Nobuyuki, NOJI Hideharu and HASEGAWA Koji

In recent years, the general machines exporting to European countries have to express a sound power level in a catalog
and manual of machines. Therefore, it is necessary for exporting enterprises to develop these machines with lower noise
and vibration.

From these points of view. this study has experimentally considered distance and frequency characteristics for
diaphragm of an audio speaker and an iron plate with circle form based on the basic study for sound intensity
‘measurement of structures

As a result, the method of sound intensity measurement of noise control for various kinds of the general machines can
be experimentally mastered using an audio speaker and an iron plate with circle in actual sound environmental room with
steady state noise.
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3 Development of Shape Input System from a Master Model to CAD Models

;

i SAKAMOTO Yasuhiro, SASAKI Kengo, HIRATA Toshiaki, TATEISHI Tetsuya. KADO Tadashi and NOJI Hideharu

We have developed Shape Input system for producing CAD models from a master model. That is important not only in

style design but also in production system. The characteristics of this system are as follows.

3 (1) 3-d coordinate measuring machine and 3—d CAD are combined closely
(2) Free form surface is generated from irregular and a few 3—d coordinate data, by Neural Network technology.
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Product Development Research Depending on the Fluid Visualization
to Apply Stereolithography Model and 3-D CAD

TATEISHI Tetsuya, SAKAMOTO Yasuhiro. SASAKI Kengo and KADO Tadashi
By getting a high speed of near age computer.automatic calculation of fluid analysis as the beginning advances, and an

other of shortening of analytic time, analysis of an actual product shaped calculation model is geting possible. By a
product with i of the Concurrent (CE) to use 3 dimension (3-D) CAD, as including

an analysis,plan common getting of data o trial production from a design, a development system to plan a development
efficient big reform in being advanced
There, with this rescarch, for manifold of an automobile part dealing. the 3—D CAD design data use for, heat fluid

analysis depending on an automatic mesh analysis, and experimented with the trial production model making by
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Construction of Fundamental Modules for Computer Graphics and Its Application (2nd Report)
of an Automatic and ion System for Magnetic Field

TAO Hiroyuki, SASAKI Kengo and NAKAHIRA Hiroshi

On Computer Graphics, we constructed fundamental modules for development of application program by using OpenGL
(3D Graphics Library), and applied to magnetic field visualization.

Consequently, the automatic measurement results can be expressed in various ways by interactive operations
corresponding to the user’s tentative demands.

By employing this system, as exactly being able to evaluate a magnetic shield effect, a support of efficient development
of the product to make use of magnetism is possible.
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(3rd Report)

of Virtual Reality System for Remote Control

UCHIDA Sumio. HIGAKI Kazuo. MURAKAWA Akitoshi and NAKASHIO Takeyuki

We have developed a virtual reality system for the remote control. It consists of multimedia personal computers. a

remote control camera and a micro robot. Among distributed computers various informations transfer using a network.

This system applies the client/server model as an images server and the clients, a computer simulation model database

server and the clients, a robot controller and the clients. Almost operations are exccuted from a client's Web browser
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Study of teleconference over intelligent network

MURAKAWA Akitoshi, OTUKI Hideki and YOSHIMURA Kazunari

When new service is installed to the switch, much time and cost are needed. In this study. a conference system using

the intelligent network (IN) is proposed without using voice mixing resources.

Simultaneously 1o talk

sing the IN has not serviced and not studied now. So in this report. we propose how to do it

using the IN. Each terminal is built in a simple the A/D. D/A and data adding device. And the IN data base function is

expanded to set up conference system.

As results, needed messages of the CS— 1 to chat many people using the ISDN are picked up. Furthermore limits of the

CS—1 and are checked up.
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Processing and Engineering of Light Metal Alloy Composites
Having High Performance by Thixocast Process (2nd Report)
Microstructure and Properties of Semi-solid Magnesium Alloy Composites Formed by Squeeze Cast Process

FUJII Toshio, FUYAMA Nobuyuki, MORISHITA Yuki and FUJIMOTO Muneyuki

SIC particulate reinforced magnesium alloy composites were fabricated by semi-solid stirring method. The effect of the

dispersion SiC particles in size of 13 #m into the magnesium alloy slurry which was heated at the semi-solid temperature

(843K-867K) was investigated. The magnesium composites billets which were reheated at semi-solid state (833K-863K)

were formed by a squeeze casting machine. The microstructures and tei

ile. properties of the composites which was

formed specimens is investigated. When SiC particles were added to the magnesium alloy shurry which was stirred at 853

K, the composites gave the good dispersion of SiC particles. The semi-solid composites which was heated 1o have a solid

fraction of 0.3 was able to fill the cavity of 2mm thickness by squeeze casting. The microstructure of the composites have
primary o phase grain diameter of about 150 zxm and fine eutectic in which SiC particles disperse. The fraction of aphase
decreases with decreasing the thickness and o phase can be hardly observed in the specimens of 2mm thickness.
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Mechanical Properties and Compatibility of Polypropylene / Polyolefin Blends

OHASHI Toshihiko, SHIMOHARA Ichiro. SEKI Morio and FUJIMOTO Muneyuki

It was studied on the improvement of mechanical properties of Polypropylene (PP), especially toughness below zero
degrees. by blending with propylene-ceolefin block copolymer (PO). Therefore the compatibility and temperature
dependence of some mechanical properties (yield siress. elongation to fracture, Izod impact strength, ....) of PP/PO blends
were estimated.

Impact strength of PP was decline due 10 notch or cooling. Besides. impact strength of PP/PO blends was increased on
the fraction of PO, but yield stress and young modulus were decreased. Then it was seemed that in practical use PP/PO
blends contained 10~20% PO were useful.

And it was appeared by the morphology of sphelulite (which observed by polarized microscope) and fracture surface
(which observed by scanning electron microscope) that the compatibility of PP and PO was excellent.
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Mechanical Properties on Polymer Blends of Polystyrene and Polyethyleneterephthalate

SHIMOHARA Ichiro. OHASHI Toshihiko, SEKI Morio and FUIIMOTO Muneyuki

In this work.the improvement of mechanical properties on polymer blends of Polystyrene (PS) and Polyethylene

terephthalate (PET) in the presence of

PMMA for compatibilizer were investigated.

ft-PS or y fi

As the result, it was found that tensile strength and bending strength were highest value when PS/PET ratio was 20/80.

Izod impact strength of blends with compatibilizer were much increased when PS/PET ratio were 100/0 and 20/80.

The dispersibility of PS/PET blends were improved in the presence of compatibilizer.

F=Z—F IRVR=F1-VF, BS; PET
1 # El
FYRF L2 (PS) 1, BHOEM, Eflifgs v

2o, UHBIHEE LTRIMATE V. FRI25TaR
FLyig, Wb E LTEMEDRATY S, LA
WIETHEROMEDS (, $REARLTH 5 A%
HEEY, TIAF v I BEEPHOMEE LTI kT
LRTWE, —F, HITFL Y7L 75 L— b
(PET) 1, v FHEPAFRE LT, TOMAEER
FAMMLTET, EE, F5- ARVFAS 7 VED
Bl R L 27

TIAF 0 7RG DEHD SO & RE L THGH
LTh, I ECREST, MERERILCHE EOR
REEL D700, TRENEINAUE - #5L THK
BI<&THE, LoL, FHLI WIOP, Bl
DEEH D . BOERIELVE Vo HAD
s, KEFETIE, ShBS)H 17 L 2ilHTHC
NER@PS LPET 7L > FLT, M E L
THY 2B E ORI 2oV TG L7z 7L >
i, 7 2 I IEREREECAT A RIS
LR 2 FBEENL, ZOoBRIOVWTOIRIES

Thats,

=4

2 HABERBRFE
2.1 fERHH
KBIZIE, HHOBIETH % PS 52

51 (S

FEALSEER), PET J025 (=46~ b BIREER), HIELA
ELTET (/85— AL00KTF A4200 (H A 5#R)
7

- 49

2.2 HHOMER

SO LOERL, HEOREGTIFFI 7L FL
7oL 2 b EPHER (RH AR TEX
—30) Lk o THMRML, 6dmmX3ADA + 7
YEFLTRL Y ML ZORL Y b EHY
MR, SHEEORHE (RO ARMAT J75ED) ]
WL, RN 2R L7 R0 ) > ¥ —iiE
13,280C, A7) 2 — &2 E30rpm, Hf i i
i$, PET #5405 D240T, 201347 1£280C
&L

23 @ &

AERIL NS ITBDES A I LY, FlRRBI 1
AR (H10mm, [ES 4mm) ZA1v, 10mnvmin
D5 TSR, WA, MR
JiEZ U, W12, 5mm, IE 4 mm ORISR %
B23C, 50%RH DI T - 72

3 RBEREER

3.1 PS & PET OBBE
PS/PET 7L > FORMAEN % i 5 -0 (21
MTBEEDBEMIEL AV b 70-F 28— (R

TiT o 72

wiz, §

- PSs L0 325 )
L5 1
Lo e

IPET wem

BE oise)
BE poise

o0 §
] L)

L

Tero ()

E1 PS&EPETOEMIGE




PSIPET=5/5 (280°C
EH1 PS/PET O#fHZ ~

BER2 PSPET DEBHEBR

HRRBE B R
B@112PS & PET O

260~300C DIRAEH:
PET DY 12, 2

& o THBE L
HE O W

model 7053

i,

PS O
¥L<, PETH
Bl

3.2 PS & PET OEMITL K
RZ#)1Z PS & PET % 4

R

VAR IS <,

L GBS & o THET L Y K R
FafE L. 7L > FE, PSIPET 1000, 80
/20, 50750, 2080, 0./100 (BLF10, 82, 55, 28,
O1L84) O 5EREE L7s

STV Y FHOBKITEE ¥R
Lzboo, 28T,

K& Lo
i, Wb

HCH
o L

B | /*\q’u]

Lo%sa

PET ORI LT
3.3 MBEILK
PS & PET O5Fit & L+ 5 7 el & i
mML7zc A4100IK, TFL X/ 7N IN A5 2L
b (EGMA) & /:
A120018, PMMA % 7/

72b 0 (LT 1041, 8241, 2841,
Vi O A4200%10% ML 726 (WL F
. 01 )

i WH‘{‘ i3

i L {7 L

itk ART Y FOMLHL B
<, BEFR5IESE]) A CE7z MG K&
v, ol h), RERREMEL

Fo it u\" K

104212 £ %

b, 1041,

Dl 1

<l
% A4L00D1
. PS L PET L OHIi

&

K& -

ARy
284213 9 A UHTR

0,

T TEHREMS OME
. AI007 L ¥ K
FA%, Al L 7 B B A A S

#,

12, 7L 2 F LR, PS

PET )







IR BV P TR AR & — BRI

<
t

¢

<

S 2 —
wo o o e
e g
' " i
e I TR ) .
e S (3 A
2 = .
B3 0% =
Bl 1 .
B & o |
I S ol
Wow g a o iw e @
wiher i
5. 8 i
3z
B == -
Fio
23 o
w Rt
e a w
Eh |
wr
z
& — s
K o |
] o B
ERETLE
2 PSPET FL > FOBBIME
w-— — 0
Se -we | _ S5 5542
= =
£ A g A
as /| an J
T e
N
1=ha (m) * 7 bk

E3 PSPET OEHE— £ bAHRE

WECHBIL TOA, HEtAlE 7Ly FLTw2
TeOBMT L v FIS, SFIEfis o7

MR DARES, PS & PET OFI GBI L
Bo LAL, HHET LY FIZHES, A207L > FT

Nod1(1998)
B, #HBEFAF-TVADITHL, A7 LY FT
RIEFAIREA LRV, Thb, 777 FSITw3
HYT—OROILDEEROND,

Wk, 5N %, 23T, BIE60% Dl
A T2RE R I L 7o) TR T

BT L2 FOMBILT LY Kb, B CHE LR
L, PS50%T PETLO0% DM AH £ Z12F L { % -
7o PETA' 7L Y FENB I LT, WO T
BCEEPLEE LD,

3.4 BWEEOMERSE

TA Sy P HHTE O AR FHEAT A TR 3
. BT LY K082, 55, 28Tk, RTHSOE
EAFHET, Yy 7 AL OBEENDPHHEELS
N MFLAEZEML b0, HTPEP<RS
bz, By, HFEv MY v 7 ARETIRS
{ HTEOLONHREND LI ITh>TS 20 28
EBRERND L ZDENHETHD,

10, 82/ Tid, PS #2777 b L7z MI00% ML
b ODIEH A, A200E D SRFAHIAD (ST,
SPEEEA BV, 55/ T, PSPET & b 12l & %
DWEAMETH HA%, ALOOEMOES A, 20
AEHA NS, REOTEMHIAHHTHE = L
b, HMEMAFRVODLEDbNE, PET Y v F 028
&, I PMMA %75 7 b L7z A200{EMO 13
L AR TV AL Lo L, OLATIE AdL00

bk
DIFHH, BEAERTFEDONZ LY, HiFE
HRL B o720 PET IZH LTI, PMMA 777 L)
(39 AHAEASE V0 & X 6B, BT Tt PS

2777 FLIzb 0N, HEEFRGES IZBIES
N, BL2BHAPLETHS.

4 #

HHAGMIZZCHER SN PS &, <o bR LD
FESEALTWL PET 2 7L Y FLEBAD, #
MR ISV TRE L 72 204%, PS & PET O
HOHFT L2 FTE, JHE, SHEPEATEL, RE
EHZVETLEVLOO, REREMEIEC, B
LI HEEL 2R EORRNFHL -T2

LA E 7L Y F4 522 C, et Rzl

2

ETHILNTE, WELLAMT Y FOFIEMY %
FHILATE W, SRR OMEO

BET, HTRTLAY, SERHER sy, Bt
DETL Y FRETHIENTE SDEIBT
Ly FIizkh, SEOECEE PET IS PS 2 ARG
LT, R MEF, BERSLLOMBETLIES
WiEL %,

MmO N G E N E

e e A W

ey B8 e




BEV Y-V AT LORE (H115R)
BEELEMEDE=_2Y  TREORE (HE35H)

Wit (5 HE, BAE #HIOET, Wt
ARILGRAE, AU *e, SRR

Development of Monitoring Apparatus that Monitors of the Sea Pollution (3rd Report)

SHIBA Nobuo, WATANABE Hideo. MARUSITA Kiyoshi, KURAMOTO Yoshiharu, KIKKAWA Megumi®,
TANAKA Yuichiro®. MIZUE Yasujiro’*. YAMAOKA Kazunori*** and TAKATA Norimi****

As part of our efforts to develop an unmanned seawater environmental monitoring device for long-term observation of

nitrogen and phosphates. which serve as indices for eutrophication. this fiscal year we worked on the development of an

automatic analyzer based on a process called FIA (Flow Injection Analysis). As the target of our analysis was seawater.
we aimed at the development of equipment that can perform analysis at the standard level designated by regulations for
seawater (in other words. total nitrogen of 0.2mg/liter or less and total phosphates of 0.02mg/liter or less). The newly
developed device capable of completing the process from sampling to analysis in 15 minutes. In field testing conducted in
the area offshore Kurahashi-jima Island, which is located in Aki-gun. Hiroshima Prefecture. we coupled the device 10 an
automatic pre-treatment machine we developed lastyear. The entire process. including the pumping, pre-treating and
analyzing of the seawater. took a total of 30 minutes. The analysis results obtained with our device are in agreement with
those from analysis based on JIS methods. proving that the de; i
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Seawater Desalination on Pervaporation Process (2nd Report)
Development of High Efficient Seawater Desalination Technology

HONDA Masahide. SHIBA Nobuo. KURAMOTO Yoshiharu, MARUSHITA Kiyoshi, HATA Noriyoshi and WATANABE Hideo

‘The desalination experiment was carried on with the pervaporation mini plant.which we had made in previous year.to
improve productivity and efficiency. Basically.the quantity of desalinated water was increased as the seawater temperature
was higher.ihe flow rate was faster and the pressure was lower. Under the best condition.the mini plant could produce 7.2
X10 “‘m/(m’ +5) [26 ¢ (m’ - h)] of desalinated water per an area of membrane. The salt concentration (from 0.5 to 2.5
times on natural seawater) of artificial seawater gave little effect on quality and quantity of desalinated water.
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FPGA Design for Machine Control Equipment using Verilog-HDL
BABA Yoshihiro. MATSUNAGA Hisanori, TAKAHASHI Nobuo. KAWAKAMI Satoshi and NAKASHIO Takeyuki

FPGAs (Field Programmable Gate arrays) are worthy of notice as low cost semi-custom LSI devices for a small
quantity production. In FPGAs design, not only schematic design method but also Hardware Description Language method
such as Verilog-HDL or VHDL text-based design method are used.

Using Verilog-HDL design method we have developed
(1) Counter timer LSI that is compatible to Z80CTC for a tire balance measurement equipment
(2) Timing generation eircuit of a printing quality inspection equipment for a gravure printer.

Using FPGAs and Verilog-HDL design method. we can get a small, low cost. low power and high performance
equipment that is strongly protected from reverse engineering analysis.

F—7—F ! EWHIE, FPGA, /N— F» X753, Verilog-HDL

— Hafi & H\ 72 FPGA Oikatikib & i L 7
1 # = LSI ORI 720Dy 3 2L —Y 3 ¥ Fik%
3 s LRGSR (A8 DA R R R Verilog-HDL itz &0, & 1% /3
0, ARAR), —AEEEER LRGSR GERAIBM, T fEHENEAY % - ¥4~ LSI
RI) OB THL AR & PR CRSK) o EREEE R M‘JPHIEWHHD‘U&M?&F( !J Enz
ZHELTWA, ZOE) HBIKICEVT, BEodk ik
EEID B RS RZRL <, LA 5 O/
HEFEG LR L Tw 7 Fbghe, i
it lﬁdh’f‘lf#;— 1B RGO R D
LELY !
_u,,mp( LRI BT, RIS 2 Y ORI, EERIOT:
AR B AR L R O BRAE, (I % e B M 1 H LS ALETHY, fERIZ8 Yy F CPU DR
HTHERD Y Y RTHY, oy EEKiE LS AEH SR TV, L Lads, 8Ky b
f. AL, (EREITEL, [/ 7T OREE HHI6E v b, 2y L CPUDEE Y MM
Al L2570, HHREGIEE L hAY &, HEMICEHVGATWA8E Y b CPU KTF
L LSIABIRT 52 LA RDHN TV S, ZOMBLSLIEE A — = Bihk iz a2 h o2
FPGA (74 —NF-70¥ 32 7h-%—}+TL EX
JOEI R PDEIAAS Iotw, 43T W LSI ATATFT & v
L LSLHREH 7754 ATH DA, tERDEEEN<— e, BT EEE RS CBAbEEL ), Tay
Al £ (3% D, Verilog-HDL' " % 7:(& VHDL' * REETHLEAEL D, LA L, FPGA & TH
PG TREET B 700, l’%\’!E” LSl #{E% & EEFETDH
WML SOL TSN L AL EC, SR LA LOBBEETH LMEFL WA TES, £
L EAREROBEERH, R T 2T, Z80DJH LSI T % ZB0CTC & [kt LSI
Bo— AT TVD # Verilog HDL Cikif L. FPGA TH¥EL 7,
‘I”M Eas] N'Rﬁbl MELIzEINAY
HETE2549, Nn—Frx7aid
12 ‘,n\l}:l»& CHAY VT RTY

Ewvyn—Fux




TR RS 7 P e b > & —RE

B2y A7 /87  AAERBOWBERD S 27
LR, CFPGAfELZA ¥ 5 - 54 <H
LSI [ g5 O MR % BF v A NVOAE
WM E, BRICHT V5 -5 4 T LSIHF %
FPGA fb L 7-Hl#I SR DI i % 15

BRLEAY Y Y - ¥4 <HLSIOKEIE, T
D) ThHb,

(1) 4F v ANVORILLB8E Y bDHT Y,

(2) BFvin R A S 2 G

E— KO

(3) ¥oramysp¥onks, HEEKIES

iz i, F v FVEBEE R

(4) HEF+ZNDF T2 AT 2 5 ONERFERET

(5) 705 L8)ARTH,

(6) +5V DH— . BLUMMHIBY S,
FPGA DRI TId/tvarbTya 3
o e f@Ritks 2 L, %7 LSI NHBOEIBE
FAEHIATZ 2120, WRMMOEREI TR L & -

—Fa g

IILAA S

z80 FPGA
cPU [z80C

AV

24 V8T L ZREREHBAERD
22T LB

&1

ZSLAASO
SLRANT
SLERAN2

SKLAANS

=2

3 BF v R ORBER

Nod1(1998)

BH1 H9> 22147181 8BH%E
FPGA {E L - HIEEARD SR

3
hy v
LSI % FPGA THIZ L 7
AREPILFIZL Y ATMERL L
el TTb. £:LSINE
BARTIT) 2L0CED
L, 9 LSI ¥k & ¥ % L FPGA D ik
hAhizo, HillEgEES, LYELOR
y ARMET

% 4 < M LSI (Z80CTC) & [A #%hE %
. FHkREOLSI
b, BWER
BEMDEED

BLENDH D,
3 ERLERES (I TEEERORE
75 € 7 AR E57200m & FBLENED T 4

B7:0, TOHRGEEY HIBET 5 2 £ 3F%
BTHD, FERPLZ POFIZHEBLTCCD 7 27
THIBIG 2 |iZ L, NTSC HRE=Y IZRRT B EIR
AHEBEABRIL SN T V225 NTSC HRIE 7L —
LEEHI0H, THAIOBIE L5059 HY, &
M ORETRIROEFH A BIT S22

ZIT, EZSENISCA Y S —LAHRDSHE
fHHOENEVGA /¥4 25— LAHRIKE
L, FETax by o 2[5 700, BgAHERD
543 7 EKN#H% FPGA THEL
4 ERUAREEOREH LR T, SHDOLEE
i}, 7L LRI LiTbhs, B5IZHT L -4
EROMmEL, B6 SHEROEHE LY, TR2 ZHE
wmosBlERY .,

FilH 2 2OEMISNENIZIE, FEAF v a2
— I WENRED H2EA%DLOTHS
D2 BOERE LERIAT 2 2L T, FPGA DFAL
L 23R MELERET B,




HRHIEA FPGA O

FHEMTIE, BERO 7L —24 2T ) 2 AlAN
TTIANDF s TELY MEFERTL—LAE)ADY
¥ TT FLADER, FOLUT L , Ko~
Y FHEEERT 285451 20 FPGA [ZHB 51T
VB, LB 5T, FPGA EEIUIMBH LI LDTE
R ARBT A LT, IR MELEKETE

a—41— 4
Iva—4
FS4N
arko—3
IS
CPU
A AAYF

H4 ERLEBREOBRE
AtorEs B RRES  RSAM  Roaws
4 ¥ 4 ¥ L] A
xEm
Awnsozr |
SAMNES LR . i e ~
> oL—ssEy
S >l WEAD —>
v
260
E5 |BEEHER

AboKEs ®E EEES ROBAN  RGBMA
[ SR S 4

®ES | ADEMEIDAREE
S——
rwnsoor | o
Fu—LrEy
e Y
210 e
6 HEEHRE

— 63

FHER OB

FH2 HERONE

an

b. ZOBBOMREEN 25T E10,
IAMERER2 IR
RI1ERDE, BARTOMLHEL KIRIHDL
TVADHbhb, TOZLHhb, 'Bcnﬁ}\ﬁ’(x{tfﬁ
BHICHESNIOTBIHREN L LIEFEAS
7, BAROTE, KEFOLY 7-F '/—Mﬁ
EHRRE, ZETOIR M ORSHVTFHE N
%

ERE, R2xR . RI2#933% D
P (€ BUCIZIZHB) b #86% R
i VEDNDbNIE

0%

s3

V3 LOn4E

\ZIXE S LA 272 ROM £ PAL

HS:TL REERY, BARALESLTY

5. SaflicownTid, L EERELFOSED
[ % & )!&/,o;‘)h,r BHREARE

72, FPGA O b, PHAPMTAMD Y — b

ﬂrﬂ(ﬁ*@&\%’&at‘f BRI ARV, &

FLLTALY) DI R MIBIZEL > T 2D bA

£
FPGA OH AT L), EMEMTELT 2. 0

Bf, FPGA I X% 2 B #0501, WEOWEEL OO,
BHRABOSVHOIRETR L ﬂ)‘ﬁ\hr&,,orﬁz“
70, EIRRRIEBOBRETO AMNSAHTLE R
. FPGA O 7077 L& S L THEZ AT
LHB. 22, ABOEKIE,
Wl A ZLLAETH

2TW3,

(<
P

sl

DFLbDEL



LB TR L - 5 —BIEHE Nod1(1998)

&1 BRLEE
I HE W
B % HME| M & % R

TAHC14AP 2 | QL2005—XPL84C 1

TAHC32AP | 1 |pLcc viobese | 1

TAHCTAAP 8 PIAINE L —F 1

TAHCI25AP 1 +73973,7 4104 4

TAHCI65AP 4

TAHC2T3AP 2

TAHC393AP 1

TAHCI61AP 5

TAHCIBIAP 2

TAHCS11AP 7]

27C256 3

PALI6L 8 BCN 6|

1C V4 7h20P 6 |

1C V% 7k28P 3

+732307 4100 37

®2 EEBHOIX bE

K W M % | IR | WOER | WOE
WA R A | 100 | 67 | 33%
Exg 702 9% 86%
KRB (cm’) 150 25 83%
FAIEM (M) 100 5 95%
4 & El
BRI G Lk

EEHIMRTEL LY, N—FYxT

a7z FPGA Okt 2 5 L
LSI DEFEREN DD S 3 2 L~ 3 > Fik% b

V4% & kb2, Verilog HDL #aFi & 0, HkHH

B & UHACH B FPGA ZBI% L7

D Y485 AMEERIER SN2 5 -
%4 <M LSl % HDL it L, FPGA THEBLL 7
A% L 72 LSI 13 Z80CTC L R HIETH D, £0

TIMEBEEL L THAMTEZLGTRL, Mg
IS L TREF v AN B Mg ET v F o 7z
BRTETH D,

2) 77 ETHRIBMOENR S ERE SR Sh 5 m
RRBREED Y £ 3 > 7R % FPGA THEHL
L7z fER3THO IC TEHRSA TV E 11
O FPGA Tl D LATE, RENNETL,
EHRENL, B/ INTDT Ty 7Hy 7 AL
HERTEL

el & V72 FPGA Ok at il
&, BN RGE RN HET A 00x
=T/ /0I—Th), WA
L7 BABE R EANO W 2 M5

B, RWFR L R LRI 78 4 2 I
&, REEND L PREHHOBMEHT

3 S

1) /b & T A Verilog-HDLiZi: | CQIBHRL (1996)

2) P A, ETE-F, SR ER (RS
Verilog-HDL A" | $885 (1995)

3) fxdF THDL %dt AF (&ETHD ) 72 7 7L
% (1996)

4) AT yA LFE, SRR, SR 3 [Verilog-
HDL (2& % by 7% > it CQ IR (19%)

) WAKH, HRIEK, WHEE TEHAMT 1Y
& VIl & Verilog-HDL | f4itiafasth (1996)

2

&

RN [VHDL (2 &k 5 1h— Ko = 7 %itA
") CQ ikl (1995)

Wi vHDL
Hit A cQ HikR (1995)

8) FoNEH, fEiE—% R [VHDL O8] H#
BP thilfi£ > ¥ — (1994)

9) T—AAROXTE, A RS STVHDL
FTHA Y - Fr =y ] WEHHE (1990)

10) HHBEZ [2807 7 WY F72 7] CQ MK
(1985)

1) #4920y 9487—857 24
72 (1995)

{28~z




ERHNIOL 57U 1> MUCET 3F% (8534)
HEMBERMOBEHESR - 2EAOIEH

(SR AN i TR
Study on Intelligence of Material Processing (3rd Report)
Application of Rapid Prototyping to Precision Casting

KADO Tadashi. HARA Nobuhiko, YOSHIMURA Kazuhiko and NAKASHITA Kazutoshi

Rapid Prototyping applied to Precision Casting. The following results were obtained
(1) Itis necessary that Rapid Prototyping Model is coated by ten times of dipping into the slurry with low viscosity
prevent cracking in the mold
(2) Two step burning of Rapid Prototyping Model in the mold (firstly at 800°C. and secondly at 1000T.) result litdle ash
@) " the mold
(3) It is necessary to use scaling factor by model size in order to make a precious model.
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Development of High-Performance-Functional Materials and Process using Spark-Sintering
TSUTSUMOTO Takahiro, NITTA Akira, SUNAMOTO Ken-ichi* and KIKUCHI Hikari**

Recently spark-sintering process has been frequently used for des

lopment of new materials. This report consists of two
studies using the spark sintering.

In the first study the improvement of high-temperature hardness of Co by alloying of Ti were carried out in the range
of 0~22 mass% of Ti. Hardness of the samples improved with increasing Ti addition, and that for Co-22mass% Ti alloy

was 250 HV at 600C that was 5 times for pure Co. 50 HV. These alloys contained Co: Ti, the amount of which

increased with increasing Ti addition. The melted sample during sintering contained TiC that showed the highest hardness.
e In the second study. properties of WC-Co were improved by alloying of Al The hardness. bending strength and
corrosion resistance against 10%HCI water solution, 10%NaOH water solution. 10%H.0O: water solution and 5%NaCl
solution of WC-10mass% (Co+Al) alloys were examined where atomic ratios, Co/(Co+Al), were 0.2, 0.5, 0.8 and 0.95.
The highest hardness, around 2000 HV, was obtained at Co/(Co+Al) =0.5. and the highest bending strength, about 1500
MPa, at Co/(Co+Al) =0.2. No signi
FoT— F BN, BEGS

t improvement of corrosion resistance was observed by alloying of Al
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