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A Study of Thermal Spraying of Glass (2nd Report)

NOJI Hideharu, HARA Nobuhiko, HATA Noriyoshi, WATANABE Hideo, FUJIMOTO Muneyuki,
KONDO Hiromi

KATAOKA Yutaka and

It was found by our study for the first time that good coatings with no crack and porosity could be obtained by using
conventional flame spraying apparatus, and mechanical properties of the coatings were generally good. but corrosion resistance
of the coating was not good because of chemical components of the glass materials,

In this paper. for obtaining good corrosion resistance of coating of the coating, chemical components of glass materials,
spraying method were studied, and mechanical properties such as adhesion strength, thermal expansion, thermal shock resis:
tance and corrosion resistance were evalluated

By the results, flame spraying conditions on mild steel, cast iron and stainless steel were found, and these coatings showed

&ood mechanical and chemical properties.
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Development of Aluminum Borate Whisker Reinforced Aluminum Alloys
Composites

TSUCHITORI Isao, NAKAMURA Kazukiyo, NITTA Akira and TSUTSUMOTO Takahiro

Aluminum borate whisker has been developed recently which are expected to provide at low price as well as Pottassium
titanate whisker. The preform prepared with this whisker were infiltrated Al alloys(AC8A, AC4C,ADCIZ pureAl) by squeeze
casting. The composites fabricated in this way were investigated on the strength the effect of T6 heat treatment and the
reactivity of reinforcement and matrix Al alloys. Consequently, the strength of the composites (whisker V{=20%) increased
above 100 Mpa compared with one of matrix alloys. But subsequently T6 heat treatments caused the strength of the composites
to decrease. From DTA of the i at lower by SEM and analysis by XRD of
extracted whisker from the composites . this whisker did not react with Al but elements in Al alloys.
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A Study of Diamond Film Deposition on Several Tool Materials

TSUTSUMOTO Takahiro, NITTA Akira, TSUCHITORI Isao, KATAOKA Yutaka and MATSUBARA Hideaki

In this study, diamond film was deposited on several hard ceramics of Si,N., SiC, WC, TiC and ALO, by Hot filament CVD
method with a TaC filament using H.-CH, gas, and evaluation of films by SEM, Laman spectroscopy etc. and some tests for
examining the adhesion property of films were performed.

On all ceramic substrates diamond film could be deposited by controlling deposition conditions. However,the deposited films

exfoliated on the substrates of TiC and ALO, which had i thermal ient from
that of diamond. When the surfaces of substrates were gound, adhesion property was improved comparing to the polished
surface. Micro-rugging of the surface by machining prevented the expansion of the film exfoliation. .
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Study on Bonding of Diamond Film to WC-Co Hardmetal by Using Active

Metallization

NITTA Akira, NAKAMURA Kazukiyo. TSUCHITORI Isao, TSUTSUMOTO Takahiro and KIMOTO Yuuiji

Bonding of diamond film to commercially WC-Co hardmetal using liquid metals of Cu-base binary containing zirconium,
titanium, chromium, vanadium was conducted in vacuum atmosphere about 133~663x10°* Pa and in the temperature ranges
1063K to 1273K for 1.8ks. Bonding of diamond film to hardmetals has been investigated by microscopy X-ray diffraction. SEM

EDX and fracture shear test of the joints.

The results were as follows. Bonding strength depended on the kind of insertmetals bonding temperature. The experimental
conditions which produced maximum bonding strength(190 MPa) were at 1073 K, 18 Ks of bonding time, titanium of inserting

metal, and 0.1 Mpa clamping pressure.
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Determination of Platinum in Catalysts by ICP-AES after Solvent Extrac-
tion with Potassium Xanthate.

WATANABE Hideo, TADANI Isao and ATHARA Masato

‘The determination of platinum by inductively coupled plasma atomic emission spectrometry(ICP-AES) after solvent extrac
tion. with potassium xanthates(KRX) was investigated. The optimum conditions of ICP-AES were as follow : incident power,
observation height of measurement, coolant gas flow rate, plasma gas flow rate, carrier gas flow rate and wavelength were |
0 kW, 13 mm above the coil, 160 I/min, 16l/min, 0.61/min and 214.42 nm. Among KRX examined, potassium butyl
xanthate(KBuX) was the most suitable complexing reagent. The platinum-xanthate complex was quantitatively extracted into
xylene. The optimum pH was between 5.2 and 6.2 and minimum concentration of KBuX was 0.001mol dm-*. The coexistence of
5 mg of Ni(ll) interfered positively on the determinationof platinum, but 1000 mg of Na( 1), 100 mg of AI(Il, 20 mg of Mg(11).
5 mg of CeV), 05 mg of K(1). Cu(l), Ni(, PA(ID), RN, Ir1l. Aulli) and Si(V) had no significant interference on the
f platinum. The for ten this method ranged from 14 to 15 % in the
determination of 10, 30.0 and 50.0 of platinum.
This method was applied tb the determination of platinum in catalysts and the analytical results were in excellent agreement

with the reference values.

F-U—F I BBEET 7 AT AL, B, ¥V Y R

1 L] 2 .
WEAT T B S EMER L L THAL 2 Xan b,
HRGR S ORMPIOERBEI I BIEATIRD = MG THBT AT =Y AL RHHKE KL 40 2,
PEYZAFAT 2 L L BRERIEEA MY ERGOREMI T 22, KiE T Xand T L%
b ey, BRIEATVRS, ROURKTROBE  AREFAE, TOEAERNTF LK ERL 2
#hY, TRREHSLRTH S, FLEFRLLES 40 (KEX, KPrXZUKBuX LMid) # &% L T
21 %WILA 2 pgen E EHNTH N, FALERE WL,
MRS L%\ —HICP- AESH #RIE THBUAED &
WIEHFHSHIZ G BT 9% RECEOD K ?RMT &
Tk ), TRBRIELLETH D, TRRIEL LT 21 R OX
IFEE UL R L 0B, BRI L R Pt (1) BMHER EHENT 7 700 BeM
112 o200, WRTEDERIZ G, HHLIHFET £ 1) 74211508 23R, |NHREHMET500ne & L2
b3, AR L TIRHATHHOBEIARL 22,
FHb I3, BEC XY b BN (UL F Xankkie) Pt (IV) M i AASTHERIEHR £ HIv,
EV BV, RSOt ICP-AESK OV TH (AICBEL TIsdAk THOIORIEC AR 72
HOWL L2 2P OV TL R 2N L0 RIE S T Xan : BEH® X BRI SRR URB L2 LOF RV,

B EERL T, A FAA YT FLr b izt FEST. S
EnsLOBENH D, BRI, 10w/ voEHE BT,
ARETIR, HFEE LT 2L 2 2V, Xanks 2O HHAKIFRE 202 2 ML,

kB ICP-AESIZ k1), Tou: +adutk e+ 2.2 & ®

B R OFREE DV TR L7z Mo ICP-AESER I3 B il RAFRICPS 100V A ijus,
EENEREZ OV THIIRORE D HEH T R GBI A 7 X BV-DA A A 72, pHIR R
WA &) WA TH BT 3 =7 Lk PR FEWHM0BA & v TREL 72

* THAMCFRIE) SR * *E8AF TFEE
s —

50
LIS

5%]
Lt
i3k
i
29
%P

;
E




rac-

Fid
L.

2.3 HHEME

B AROMERH

500000 — A —I=50ug # TOPLE
D 0W/V% 7 T T R = A 10nt £,
TrEZTA(L+ 1) &M TpHES.2~6.21 B8
B, ZOWHMAE100me 2 X — TG — FZBL, 2
S%KBuX#M10me: 2 Tiletrt 2, MAE M2 TA
HIER R (4000) £ L, 10000 % 51> T55
MR Y et THIMIL 722, KHHE REL 22X 2 L > %
HHICP— AESK R IZMB L TREMELBEL 72, 3
ot 6 RBEHIC OV T LB REL, 2hb0%
EPORNLIMIE L L 12,

3 REBRRCER

11 MEREORKE

23T L 72% 2 L M OPORA L E R4
Kb g1, EHEERS - MELROLE OV TR
HLHRER VDR, MEMES B LD E A
N7 RS 7 TR P (L TS/B £
) RECED, Bmi L, B LEa s
S/BHAET L 22 Z0BIRI2 X DRI s B ) T4 [l ik
OMIEERL, FHZ1LOKWORE L S/BHATE -, LL
LR, PORBLMERME £ LHTRIRL

P Y AT TS

EmxaROEE
Pt 1 2.56X10 ‘moldm *

R 27 12MHz
LRI ) 1LOkW
TATrARR

7=3 3 b2 16.0/min
75 x = n 2 1.6/min

. w T or oz 0.6min
LT A ] 24 R LBB13em
»  ® 214.420m

1.2 pHOEW

ERUTENBT LI =02 %> THEL
TI0W/v% 7 = > M7 > €= LiGH10nt L ML,
Ptofithiz 5517 spHORE D0 TG L 2R E
20m L 7. Pt-XanSiKpHAT ¢ 7 & & RHSRHEZ
EH L, pH5.2~6. 2 TRAD O~ EORKIRM L RL,
ZALEOPH TS, RAHEIZET L 7.

13 FHL Y CREABOZNAROES

Pui50ugi= # L T, KEtX, KPrX & UK BuX Okl
ADBMEIZ O TRE L 28R i
120.001mol (Kif#Eo)#E0.019%) 1 10.05mol (A
IR T0.94%) BAD O—ENRKIEHEH T 5 1L
72, KPrXi20.002mol (Kig#o #10.035%) L4 L0,
05mol (Kl MIE0.87%) TRAD DO ENRIH
R 172, KEEXH20.003mol (OKiS# o) 10,048
%) LE0.05mol (i # O MIED.80%) T—ENRNK
HWERRLL,

10
sl

]

R

@ '
) PR R NS |

5.0 5.0 7.0
pH

B2 pHOEW

[Pt*] 256X 10 *moldm *

—19 —




UEORR, HREOEREY HHRIES T, BAd
D ENRKHIE LT KBuXp A - | TR
L2, B BADTEMEIL2. 5w/ v % HHI0ne & L7z,

%KM L RO MY RIR A% ¢ £ 6100570

PORFALOM k Bl Rm D0 TR L7,
PL(I1), Pt (IV) it % & L EN50ug® & 1, 2.
30 it A - TPt-XanShk £ il L, RK
SRIEE B 72 2D RAMIER I —ThH ), L
DRI L BHBEDEILEO L0 LD - 1,

15 #EAFCORE

HRETHBT L2+ 2tk e T 2 RlhOPOE
WAEL T 2BE, KT TRENIRA
*OMBI N TR LR LR IR, B2
I2PURS0ug/40nLE L, AHERAOWBEREL 126
DTho. Na (1) BREIRICBRILT HY) 7 L%
B L 22 22 B R L 72, Na (1), Mg (1) }
CAI (D) 1220 TR EE L TRALA, PO
FEUAII2I2100% T 1), Jeffic & 2B 6 1L
Lo bOMA 4> IEXan k24 HtRE R
Lietote, BILE 12, HHBISEGEROD %A
PO TR LR RS 7. Ni (1D,
Ce (IV) 2100f B, £ MBS + > F10RRIAF S
A TRAFL 2% Ni (1) 45 mgd6%¥ 3 & Ptoolalit
HU385.6% Th ), ADFHLRLLY, TOBORK
A DT, Rt L RN T2 RBL
oty EHIENIOWTHBISRE L 2RR, Ni(I)
P Ut L TORBL LS 55, KR

10
8k
-
ok
#
-0—0- KBux
=,
® +—e- KkPiX
2k O—0- KEX-

2.0 3.0
~log (RX)

3 #92t 5 RABOSRRATOKE
TPt1 7 258X 10 “molam *

B2 WMt onE
BTSN s POMSRE ug  BLCK, %

Na (1) 200 50.2 100.4
0 50.1 100.2
[ 50.0 100.0
[ 99 9.8

v 1000 9.7 994
Mg (10 9.5 99.0
" 2 9.4 9.5
AL 2 50.1 100.2
" 0 9.9 9.8

" 60 9.7 9.4

” 50 9.8 9.6

100 9.4 98
#PL (V) SRHCH © S0ug

I M1t oE®
BT Mt m RhoOM

K (1) 05 9.9
Ca () v 19.6
Cu () » 9.1
Pd (1) v 9.3
Ni () v 1.2

5.0 2.8
Rh (M) 05 0.1
oam o 9.3
Au ) 92
sioav) n 9.7
ce V) 1 9.6

" 50 9.4
*PU(V) RER S0ug

S TRNIORFF R 1wl FI2 %5 & 5 12 2
TET, FHUCMETE, THEBAA 200
TREBIL 220, HAEWA 4 >, WA 4> ROGBIER
BE{ £ 51000mg 2 THAEL T, £CHBLLD
15

3.6 ERME

A BT AERMEC OV THEX R LR
ARL 100, 30.0ugh UF50.0ugPPLE £ 1), E1E
1 DRLEREAT, SRR G A
EEGL 2. HMEREREL4~1.5%TH Y, &
BMERRETH 12,

31 PAIFHEGLTIMREOP tOER

WEHLBETLIFBUTIHY L, TS0
HZEY, AT 7L E ML, RAYHT
600 T LRFIIMAL, X b2 isIE£800C k5 7304
BT 5, WHK, TAIFEOUTET 7O K-
A=izBL, MASOmL, HEMEROmE % 2 T Al LR
LMMERT . BHIE, T FEATERD ML,
WATHIIT 5, Wi27 o (LAEM20nE, Bk FKME10

— 20—



-

10

ol E TRMLEET 2. Bibik, WME(1+1)40
ol UHAADmE 2 2 TR L, 200088+ 5. =
DM S ~20me% £ 1), 2 3OHBEA L1405 TP
Fxo L oMl L, ICP-AESKRI-MBL TRE
BELMEL, Ho4 LHFRLREEE) P LR
LRz, RRERS IR, MEOBEW LW
R ECHLTHY), PHRNTIZLOLEL
5. A HPUIEO, 1, 2.5, 5.0ugem U= oV TR
BEMERL 2 E 2%, MMERIL0.9997TH Y, /<y
77792 FOBRBRED 3 EDBE LT OBMIEL
LTl L 7= Kelts FHYS 5 ngem ™ (n=10) Tho 7o,
SRR 5 mURILL 2o & 3R IS 10ug g
Thot
LI B

W R PLOSE k= 20 T

DI EHERLL.
() Pt-Xan#hfkis, pHIZ5.2~6.2T5 RiI=fth =
L, Xan? P TRKBuX2 BB TH 1), = OB il ik
iz, 0.001~0.05mol LHETH - 7z,
@) Aigt T s RS ORBPOERIZEH
Lo#R, e BERIZSL (—BLTE), XA
SRR TABLDEEL D,

Reifis, AR LCT L2 F 2k T 3P
RhMEEA BB L Ttz f— L% e b
Wit R MO EE KT B,

x L3

SRS CE N

1) EBSandell: Colorimetricm Determination of
Trace of Metals, Intersience New York (1959),721

B asorEME

g T/ RNEREE, %
100 101 14
0.0 2.9 L4
50.0 50.0 15

2) IH.Yoe, J]JKirkland:Anal. Chem., 26(1954)
1335

3) AEPitts, JCVan Loon, F.EBeamish: Anal.
Chim. Acta, 50(1970) 181

4) Rb.Wemyss, R.H.Scott: Anal. Chem., 50 (1674) ,
(1978) .

5) RKWinge, V.AFassel, V.JPeterson, M.A
Floyd: Inductively Coupled Plasma-Atomic Emis
sion Spectroscopy”, Elsevir Amsterdam (1985),277

6) # 8, #% A b Chem. Express, §(1990),
825(1990)

7 WE, MR, AN 2HTEY, 39(19%0), T61

8) MR, MR, A b HE(EFE2E, 1991, 304

9) MR, Kb HT{LE, 20(1990), 833

10) T, % 0 HEEE, 35(1986), T39

==



FHo b ORMEMS Y AS L ERV B BOER E TR

TR, MO, HEFA"

Recovery of Silver with Xanthate Modified Silica Gel and Determination of
Silver with Atomic Absorption Spectrometry

WATANABE Hideo, TADANI Isao and AIHARA Masato

‘The determination of trace amount of silver by

after inv a

with xanthate immobilized silica gel(Silyl Xanthate:SX) as the chelating functional groups. Preconcentration procedure were
‘made for small packed with 02 g of SX. The sample solutions flowed through the small colums with the aid of a peristaltic pump
to maintain 1.0 1/min flow rate. After washing 30 ml of pure water, silver ion was eluted from the SX colums with 20 ml of 1
N nitric acid solution. At pH 5.0 of sample solution, the maximum capacity per 10 & of SX is 0.0195 mmolg* of silver

This method was applied to river water which known amount of silver were added, and was able to determine very low
concentration of silver which can't be determined directly with the flame AAS.
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Study of Disposal Technology for Shredder Waste

WATANABE Hideo, TADANI Isao, YAMAGATA Yasuo and HIGUCHI Kouichi

In the processing of scrapped cars, shreddering technique is used to recover iron and alminum alloy. Plastics, rubbers, fiber
sand glass remain in this process, and these particles are called shredder wastes. It is very important to dispose these wastes.

‘The disposal of the shredder wastes was investigated. The resuls

{1 The volume of these wastes decreased to 10 % with hot press.

2) The vinyl chloride resins were decomposed thermally in hellium
producted.

were as follows:

flow, and then the organic chloride like methyl chloride was

(3 We moled a flower pot with the mixture of shredder wastes and unsaturated polyester resins.
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Quantitative EPMA Analysis of Ti(C,N) Films Deposited Ion Plating

KAJIOKA Hideshi, HIGUCHI Kovichi and KAWASHIMO Yasushi

Since N(Ka) spectrum is overlaped by Ti(LI) spectrum of electron probe microanalyzer (EPMAY, it is not so casy to obtain
the composition of TiN flms. Futhermore, it is more difficult o obtain the composition of Ti(C.N) films. Generally, composition
is obtained to caluculated by ZAF method. and in this case (Ti-C-N_elements), the accuracy of that becomes small

Therefore, the composition analysis of Ti(C.N) films by the calibration curve method is investigated. (Ti concentration of
films was obtained by compairing with Ti(Ka) intensity of pure Ti) The standard samples were sintered by hot press method
using TiN, TiC and mixed powder. C(Ka) intensity was proportional to concentration, but N(Kaintensity was not. For the
stoichiometrie Ti(C,N) films (Ti concentration is 50 at. %), C and N concentrations were obtained by using these calibration
curve. On the other hand, N calibration curve was not able to used for i films. Then the corrected calib
curve was obtained by caluculation. The total of Ti, C and N concentration of films which were obtained by each way were
about 100 wt.%. These results sugested that the accuracy of analysis value was great
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Development of High Performance Composite Materials by Using Carbon
Fiber

Reforming of Vinylester Resin System, Especially Improvement of Impact

Resistance

OHASHI Toshihiko, SHIMOHARA Ichiro and YOSHIMITSU Yoshikuni

It was attempted the reforming of vinylester resin in order to the development of a high performance composite material
‘Therefore an improvement such as heat resistant and impact resistance was intended, by mixing several additives to a general

type vinylester resin.

Evaluating dynamic viscoelasticity and izod impact value for those resins, it was founded that heat resistance and impact

resistance of several resins were increased
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Stady on Improvement of Durability of Rubber and Elastomer (2nd Report)

Whitening Phenomenon of Ethylen-Propy Di

Rubbers C

Several Additives by Immersion in Water

OHASHI Toshihiko. YOSHIMITSU Yoshikuni, SHIMOHARA Ichiro and WATANABE Hideo

It was needed to know the original of whitening phenomenon of ethylene-propylene-diene rubbers for prevent from that

phenomenon. Thereupon, it was carried out immersion test in water of several rubbers containing some additives, and analyze

those rubber's surface and immersion water.

As a result, it was founded that bloom of components are broken out by a cooperative action of some components . and it was
possible that an elution components was in accord with several of an acetone extracts.
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Study on Scrapping Old FRP Boats by an Explosive Cutting

NAKASHIO Takeyuki, SEKI Morio, FUJIMOTO Muneyuki. YAMAGATA Yasuo, SERA Tokio,
MATSUMURA Tomonori, NAGAYASU Nobuo and KAMESHIMA Nozomu

Year by year the scrapped boat which is composed of FRP, is on the increase and illigal disposal of them became a serious

social issue.

We tested to cut and take to pieces the boat using by the explosives. These explosives we remanufactured for trial. We found

that three kinds of the long shape type explosives were very efficiently to cut it

As these explosives were made of emulsion

explose, their production cost was very low.

We obtained the experimental formula to decide the amount of explosive needed for thickness of FRP plate.

Evaluating our ~ explosives for practical use, scrapping old boats which the length of one boat was 8 (m) and the other was

1) wer taken to 6 peces and  pieces, respectivel
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Synthesis of Low Thermal Expansion Ceramics from Roseki(Agalmatorite)
and it’s Samples for Practical Use.

FUJIMOTO Muneyuki, YAMAGATA Yasuo, SEKI Morio, MARUSHITA Kioshi and KURAMOTO Norio

a-Cordierite and 4-spodumene were synthesized from Roseki and MgCO,(or Li,CO,). XRD, thermal expansion. water

absorption were measured. The results were as follows.

(1) Monophase ceramics of a-cordierite was recognized by XRD when excessive amount of MgCOs was added to Roseki and
fired abovel300C. Thermal expansion coefficient of this ceramics were 5.6~3 8X10-*K-'(at 1000°C) and not enough low value.
Excessive MgCOs adding was effective to obtain a dense ceramics, but at the same time it was inclined to increase a malten.

(2) f-spodumene was formed easily even in calcined body when LizCOs was added. Thermal expansion coefficient of this
ceramics were 46~5.0X10-*K~'(at 1000°C) and minimum water absorption ratio was 10%,

(3) Porous ceramics(pore size 0.3~3mm) and stirring impeller($ 100mm) were made for practical use.
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Study on Modeling Method for Three-Dimensional Products
KAMADA Masanobu, SAKAMOTO Yasthiro, SIBA Nobuo, NARA Ryouji. SUENAGA Seifi and HAGIWARA Tatsumi

Automobile products makers have shifted to get a order by specifications to fulfill their functions ot by drawing data. In
order o respond to this demand, they have to have a capabilty not only (0 manufacture products but alo to develop new

D/CAE(Computer Aided This

products for themselves. To take the side of them, we built

year we modeled piston for automobile and got some properties from this model. These are satisfying results.

In process of modeling, we've got some know-how concerning

modeling method of three-dimensional products and basic

relations between accuracy of analysis and time, element shape, node number
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Print Circuit Boad Inspection Using Image Processing Method
BABA Yoshihiro, UCHIDA Sumio. HIGAKI Kazuo and OKAMOTO Masayuki

A number of Print Circuit Boad (PCB) have been used as electronics circuit for computers, measuring instruments, machine

tools and so on. We have manufactured for trial an automatic inspection system for PCB defects using image processing method

with ITV camera and computer.

(1) Inspect the difference between a sample and the standard pattarn

(2) Move the image pattarn in frame memory within the accuracy of mechanical movement method for taking coincident
position

(3) Use the gravity position values of window for taking coincident position.

(@) In order to get a fine imagelighting with a red LED that is complementary color of PCE base color green. It takes about |
second to inspect one field of vision (8 x 7.5 mm *)and smallest defect size that can be found s 0.lmm.
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Studies on the Advanced FA-LAN System

‘TAO Hiroyuki, OKADA Yoshio, IKEDA Tetsuhiro, YOSHINO Nobuyuki, OKAMOTO Masayuki and NARA Ryoji

A purpose of FA (Factory Automation) or FMS (Flexible Manufacturing System) is how to realize the job shop type
production system in manufacturing environment effectively. Concretely, the production system in productive action such
tructi tion and shipment of product are how to be controlled and managed effectively.
From these points of view, in tem using fiberoptic LAN (Local Area Network), payir
special attentions to the reduction of labor and automated manufacturing machines,
In this study, we have developed a low-priced pattern recognition system by means of Fuzzy theory, suitable for the job shop
type production, in an inspection process of FA-LAN system that constructed in previous study, and the effectiveness of this

system is experimentally comfirmed by means of some samples of industrial product
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Expert System for Preventive Measure of EMI

HIGAKI Kazuo, OKAMOTO Masayuki, BABA Yoshihiro, and UCHIDA Sumio

In preliminary stage, it takes a long time and some special knowledges to find the most effective preventive measure of EMI
(Electro-Magnetic Interference), because this phenomenon is very complicated and an especially high skilled technique is
required.

S0 we developed an expert system for f EMI

ing language ping
expert systems. To summarize our interpretation of the results we can explain as follows.

‘This system. consisting of the EMI measuring instruments (Spectrum Analyzer, Tracking Generator and Biconical antenna
or Search coil. the expert system for preventive measures of EMI, the data base systems of EMI shielding parts or shielding
technique, and the utility of calculation for EMI, can select quickly how to prevent of EMI without special knowledges.
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A Development of Visual Sensor Using Liquid Crystal Grating Projection

'YOSHINO Nobuyuki, OKADA Yoshio, TAO Hiroyuki and NARA Ryoji

Recently, in automobile and home electronics industries, entire processes have become very nearly automatic. Especially,
factory automation(FA) of design and manufacturing processes using CAD/CAM have been made progress. However, FA of
construction and inspection processes don't make so progress. From these points of view, it has been very important to measure
for surface topography of a three-dimensional(3-D) object without any contact on the CAD/CAM system and to develop for
robot visual sensor in industrial engineering field. In previous paper, we had developed the measurement system of 3-D surface

topography using the deformedgrating projection method which was proposed by Yoshizawa etc.

In this study, we have developed a visual sensor using liquid crystal grat

ing projection instead of the slide grating projection

his system
free-form surface.
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Application of Optical Sensing for Industrial Measurement
IKEDA Tetsuhiro, OKADA Yoshio, TAO Hiroyuki, YOSHINO Nobuyuki. NARA Ryoji, KAWAKAMI Toshiaki, SAKAI
Toshihumi, SHIMAUCHI Toyohiro and DOMEN Hiroyuki
This paper presents the development of the following measuring systems sitable for needs of manufacturing or developing
process in a factory with some optical devices.
) An inspection system weighing a shortage of soft-drink on a bottling process by using a linear CCD camera.
(2) A system measuring displacement of a clashed car-bumper, which consists of a 2 Dimensional PSDiposition sensitive device)
camera, its controller, an optical sensor and a personal computer.
) A measurement system capturing surface profile of 3-D object by use of a liquid crystal grating

) A distinction system inspecting the inside of a cylindrical part called valve-sleeve using a reflecting optical fiber sensor.
The results are as follows:

() The measuring performance with the precision of 0.7mm was confirmed in the factory line.

(2 The 2-D displacement of car-bumper could be simultancously measured with great accuracy.

3 Surface topography of 3-D abject with free-form surface is possible to be measured and to function as robot-vision.

4 We were able to inspect the scratched, non-worked face of the valve-sleeve.
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Evaluation of Hydrogenated Poly -Si TFT with Charge Pumping Method
BABA Yoshihio, KOYANAGI Mitsumasa, YOKOYAMA Shin and I-Wei Wu

Polysilicon thin-film transistor (poly-Si TFT) characteristics are evaluated by using the charge pumping method. The
recombination current at the grain boundary traps is measured as the charge pumping current in this technique, Therefore, the
influence of the grain boundary traps is directly evaluated. It is confirmed that a large number of acceptor-like and donor-like
traps exist at the grain boundaries in poly-Si TFTs. The trap density is derived from the pulse fall time dependence of the
charge pumping current. The influence of process temperature on trap properties is examined using charge pumping method.
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Study on Laser Welding Using CO, Laser

KAMADA Masanobu, SHIBA Nobuo, SAKAMOTO Yasuhiro and IKEDA Tetsuhiro

We did the lap welding test that two thin plates (Cold Rolled Carbon Steel Sheets) by using a CO, gas laser (single mode, power
1IKW). A plate thickness is 08mm. We used Ar or He gas for assist gas, and welding test was done by changing the power of
laser, welding speed, focal position, etc. And we got the fundamental data for the laser lap welding condition. Additionally, we
did the lap welding test for two plates with gap (0, 0.3, 0.6mm) between two plates. Results of the tensil shear test.we got

acquaintance as follows.

(1) Laser lap welding tensile was as same as spot welding it (weld length : Smm, gap : 0 or 0.3mm ).
(2) In the case of the gap > 0.6 mm, laser lap welding became unstable.
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Improvement of Durability of Injection Mold by Arc Spraying
HARA Nobuhiko, NOJI Hideharu and HATA Noriyoshi

‘Thechnique of making dies for press forming, injection mold and vacuum forming by ARC spraying were studied last yesr,
and it was found that ARC was useful But by

strength of injection mold occured.

In this paper, to improve durability of injection mold, method of making mold base, thermal expansion of spraying coating and

backup material (low-melting alloys), adherence between the coatings and backup materials, castabillity of low melting

‘materials, were studied. The results were as followws.

(1) Spraying angle should be ovewr 45 degrees at any spots of model, and shape of master model should be designed taking into
account of ARC sraying:

by using flux for stainless steel and preheating at about 370k

(3) Thermal expansion of the coating can be relievewd some kinds of spraying materials.
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Study on Mechanical Properties of Fiber Reinforced Mortar

YAMAGATA Yasuo, FUJIMOTO Muneyuki and HAMAOKA Hideo

To understand the mechanical properties of fiber reinforced mortar, three kinds of chopped fiber (carbon fiber, alkari-
resisting glass fiber, viny] fiber) were mixed into the mortar and influence of the bending and compressive strength of the short
fiber reinforced cement composites were investigated. The results were as follows.

(1) Kneadability of the mortar and short fiber was changed by the kinds of fiber and mixing ratio.
2 Increase in bending strength of the FRC with fiber was the best when carbon fiber was used, and the same reinforced effect
was obtained by glass fiber. Improvement of bending strength was not expected by vinyl fiber.
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Flag P

UCHIDA Sumio, HIGAKI Kazuo, NARA Ryoji and OSHITA Iwao

‘We have developed the high functional timer controller with the battery backup and applied it to the flag positioner that raises
‘and pulls down a flag automatically. A main controller has a board computer with a 8bits microprocessor and some peripheral
LSIs. It is easy to set the data (date, time and action) and manipulate the equipment by using a handy terminal. The equipment

specification is as follows.

) cPy 780 (IMHz)
(2) Reservation data number 2,048 (date, time and action)
(3) Function Up and down of a flag
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Synthesis of Non Smell Epoxy Acrylate Resin Systems

SAKATA Junichi, OHASHI Toshihiko, SHIMOHARA Ichira and YOSHIMITSU Yoshikuni

‘We have been studied to develop non styrene epoxy acrylate (EPA) resin systems and applied them to composites as matrix
resin. In this work, we succeded to synthesize directly EPA resin systems from di-functional epoxy oligomer, mono-functional

epoxy derivatives, and acrylic acids

‘These resin systems were available to be matrix of composite, such as BMC, SMC, and other molding materials.
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Development of BMC Used Non Smell Epoxy Acrylate Resin Systems

IKEDA Yoshizumi, TOSHIMITSU Yoshikuni, OHASHI Toshihiko and SHIMOHARA Ichiro

We have investigated some properties on molding process to develop BMC used epoxy acrylate resin in whitch epoxy acrylate
were used instead of stylene as a cross-linking monomer
The results obtained were as follows.
1) It is difficult to control viscosity of resins when increasing viscosity by diisocyanate.
2) Rugged surface of molding products.
3) Molding products were soft and difficult to release from die.
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Development of SMC Used Non Smell Epoxy Acrylate Resin Systems
KOMI Yoshichika, SHIMOHARA Ichiro, OHASHI Toshihiko and YOSHIMITSU Yoshikuni

We developed new SMC and HMC used non smell epoxy axrylate resin systems and investigated processability, moldability,
handling problems, and quality after molding. And it was found that there were some problems such as flow behavior and

qualities after molding.
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Impact Characteristics of HMC by Instrumented High Speed Penetrating
Impact Test Equipment

YORIHASHI Akira, YOSHIMITSU Yoshikuni and SHIMOHARA Ichiro
b
Instrumented high speed penetrating impact fest equipment was used to perform impact test of high strength molding Ao
compound(HMC) configurations. The results were as follows:
(1) If these materials are safely designed. D/ Hbending mode) will be greater than 30.

(2) When supporting diameter become narrow, damage area become large.
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Mechanical Properties of None Smell Epoxy Acrylate Resins

SHIMOHARA Ichiro, YOSHIMITSU Yoshikuni, OHASHI Toshihiko and SAKATA Junichi

To remove a bad smell from styrene in unsaturated polyester or epoxy acrylate resin is one of the most difficult technical
subjects in FRP industries. We have developed some new type epoxy acrylate resins(AAM) which consist of epoxyacrylate
prepolymer and methacrylate derivatives cross-linking monomer to remove bad smell and measured mechanical properties.
There were little differencies in mechanical properties except HDT between AAM and conventional styrene included

resin(ASM). However, HDT rised fror
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Mechanical Properties of Various Composite Materials Used Non Smell Epoxy
Acryrate Resins

YORIHASHI Akira, SHIMOHARA Ichiro and YOSHIMITSU Yoshikuni

Epoxy acrylate resins are generally recognized as a hybrid composite material matrix. This experiment was a study on

mechanical properties for a variety of n values of epoxy oligomers. The results were as follows:

(1) The elastic modulus for the epoxy acryrate resins decrease with an increase n value of oligomer.

(2) It looked as though SMC and BMC configurations would be able to be equally formed.

(3) HMC from epoxy acrylate resins(n=1) showed high performance. Therefore.it looks like epoxy acrylate resins(n=1) have
high potential on the market
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