ISSN 09104429

U ILT AR S T V d 1i

No. 29 September 1986
B P
» F
K
1. €33y 720L—aR R R - WHBUE - g 1
2. DT-MARRRHUEROMR ALk - RIERE - SEE - THEE 5
ERE - H SAR - FEH M - S
3. REARBORMERICS SEMHWIRT SH% IR - A TR A 8
® SEAN - kG
4. UE— MU IRRENALL TS TOE AR W AT ® 12
BOWsR
5. AR RTIL - A NERICES< RS HIHRTT ERE KT B 15
LAY S—-0FM
6. D1 KOMENBBEREES 5 LOKM T - ALK - R SRR 10
AR - SERE
7. ERABERHILIPS DRR AL - ITHE S - RERE 23
8. HWWASMHOLE FHEWA - M Fi - RBIET 2%
9. £ITYIARMORABEIRETTTSZ MRY SHBK - 0B - BUIEN 3
FRRMAHOEE
10. 129— MICEBRREE TS Y IRDRE BANYK R G-V W-LR D s
FERH
N. AR =L KP—IBREDI 3V TT 51— FHeRIS - FIEH - 0 38
B RWEO R H LigiT - BEiEE
® - AR S SWEBHAOUIHBRONR RRZ - T CEAM W a2
WL - RS
~HRRHBOIRNSADTH M BHR
1. RUT—TLY MCSBMEOMRETE (528 GBI - LB - KIROVE - AR g
ELpail
14. CFRP DIRM%IL RS - AN - R % - 5 50
15. RSMAMEBINEIZ S5 CFRP DRI KIRUE - LIBED, - OS5 - WA 54
16. RRMN/\{ 71 KIREORNRT BH% WAIRIS - WIS - KISHUE - FAEH sg
17. CFRMOBEE B Dh- WE OB (A 62
18. RRMEORER —)L KBDR W K- EERIE - AR - SR 66
18. /\T71)y KCFRP OR#HE RN - AT - AR FH 6

EBRIARIEEFE2—




K BULLETIN
of
| NDUSTRIAL RESEARCH INSTITUTE,
HIROSHIMA PREFECTURE, WEST

i Vol. 29 Contents

i Scientific Papers

€O, Laser Welding of Ceramics
NARA Ryoji. KAMADA Masanobu, and IKEDA Tetsuhiro

Development of High Speed Vision System
Nacavama Hiroo, Higkl Kazuo, BaBA Yoshihiro, UCHIDA Sumio, SUMIMOTO Tetsuhiro,  HIGAKI
. NisHIMURA Kintarco, OKADA Saburo, and IMADE Masaaki

T S —
HIGAKI Kazuo, BABA Yoshihiro, UCHIDA Sumio, YOSHIMITSU Yoshikuni, SIMAZUI Sadahiro
: and YAMAMOTO Mutsuya
Development of Parts Inspection Apparatus by Optical Fiber Sensor
OKaDA Yoshio and OSHITA Iwao

A Prediction of Environmental Noise Based on Inland Industrial Belt Zone Formation
i YosHiNo Nobuyuki, Tao Hiroyuki and OSHITA Iwao

‘\ Inspection System using Digital Image Processing with Windows
i UCHIDA Sumio, NAGAYAMA Hiroo, HIGAKI Kazuo, BBA Yoshihiro, KUTSUNAI Toshihiro,
and Konishi Yoshitaka

"
i A Development of Image Processing System HILIPS
| BABA Yoshihiro, UCHIDA Sumio, and HiGaki Kazuo -
i A'Comparian.'of the Virisus: Theral Tietlitors
i NaKAWURA Kazukivo, SEKI Morio, and TENBATA Masayuki
| Study on the Strength of Bonding coat for Ceramics Coating by Flame Spraying

i ;‘. Nout Hideharu, YOSHIKE Hiroyuki, and YOKOYAMA Hiroki
|
y Bonding of Ceramics to Metals by Tnsert Materials
l SERA Tokio, HARA Nobuhiko NITTA Akira TSUCHITORI Isao, and YOSHINO Mitsutoshi
k Study on the Weldability of Shop-primer Coated Plates by Gas Shield Are Welding
i Nost Hideharu, YosHINo Mitsutoshi, KARIVAMA Nobuyuki, IMANISHI Kazuo, MURAKAMI Toshiyuki,
4 and KANAMEDA Soshi
f
\ Testing Machine of Casting Quality by Eddy Current Characteristics

NAKASHIO Takeyuki, SHIBA Nobuo, KYGOKU Hideki, HATA Norivoshi, KANEHIRO Jiro,
and Komavasti Kenji

I Improvement of Unsaturated Resine for CF/GF Composite Matrix by Polymer Blend (2nd report)

| YOSHIMITSU Yoshikuni, YAMAGATA Yasuo, OHAsHI Toshihiko, TSUTSUMOTO Takahiro,

| and TAKASAKI Munetoshi
Degradation of Unsaturated Resine and Its Lay in Weathering and Water Circumstan

| VAMAGATA Yoo, WATANARE. Hideor KAMOKA ieshi, amd Yosmirrsy. Yoshikuni

Study of Dynamic Viscoelasticity of CFRP
OnasHI Toshihiko, YAMAGATA Yasuo, YOSHIMITSU Yoshikuni, and TsUTSUMOTO Takahiro

——

t September 1986




Study on Fatigue of Carbon Fiber Hybrid FRP Plate

TSUTSUMOTO Takahiro, OHASHI Toshihiko, and YOSHIMITSU Yoshikuni 58
Fabrication and Estimate of Carbon Fiber Reinforeed Metals  ced
TSUCHITORI Isao, NITTA Akira, and HARA Nobuhiko - 62
Effecsof Electromagnetic Interference (EMI) shielding by carbon fiber
Kastoka Hideshi, HIGAKI Kazwo, SHIMIZU Tatsuma, and YOSHIMITSU Yoshikuni - g6
Testing Data of Hybrid CFRP
YOSHIMITSU Yoshikuni, MARUSHITA Kivoshi, TADANI Isao, and SEKI Morio - 69

Published dy (1) .

INDUSTRIAL RESEARCH INSTITUTE, HIROSHIMA PRI

621, Nishichun 3chome Kure-shi

Hiroshima 737 Japan




-4
ERRIEBIREAH LS —HE (N029)

€539 20L—YBE

V=FILE DT 2 7 ROBERTEVKDEL S
HERHB SN

96 %7 4 3+ ORHEIL 1000 CLLEDF MTHE
AETH Y, MFHEII KIS T 50~60 %, WilllF
T 60~80 % DHIEHE b1,

99 %7 A S FORES 1200 COFHMTHETE
ThHY, BFHEIL 0% TH 1%

WRRHE, WEEE, W8 EE
FEFHAIHTT A (T OBWELRAID, HIFHE
BIRKRHFD TN L EIEAS WD 210
BHEEILS v 2 =7 ITRRES 5T BED
(SIS LAV
TEBFREL A3 27 LT A F ORBIINE
REHOK 50T 3 =7 WICHAHRE LI,

Pi1~a4 #0, W6, FRO, XMS5

N5 —MAEERHEHOMR
A K, IR, BBRE, 7O BE, EATE BHOKE, MEH=0, SHEY

75 ETABIO ¥ 2 2 —§ G ORROMBIAR)
B QL UL GEERRE Y AT ARRIFLI. &
fELIz iR~ A 7 412, BRANAE LT
KN 47 2ML, REQRE~—FY 2 7T TEEL
TOBIp, MBI IR OB O 2 3 LT
WA,

KREY AT AL, —KEH 47 (FMEE000

FR) REFGT — 5 RGHEGT -5 2 OLEE -~
— FY 2 7ICE b ST 35 A L B el O
EEARER SO QRRREEIL, ¥ 5 —ROH
EEFI A=Y F Az VE 2= 2 OBHINTVE,
ARHEY AT AICE D 0. 2miAD ¥ 7 5 —B OB
HY T4 £TARELD, 77 CTARBORE
TRO%T - BBfLAR SN S
P5~7 #*2, B3, TR, LRI

WA MEO ERERIC3( SEEEN T SHR
R, BSRE, T0EE, TR, BEAN, LKED

HEER ST HEE LTH 5 A Wi SOMBT e
EREE, SRBEPRASDEICLIL ST,
EREER R O W 1B R 5 A 2R LT,

B REERRO 70 7 « —ACENZMA, B
R AW ICEA LT 5 itk 00 i 2 RA
LI iR OBBEHR A EX 45 L ECHBTHAET
LiFmot,

REHENEBREEVY V1 vV ¥ s VET
AL, EERICETAEA -8 v ARRICHL
80~404B, 1 v & —# v ARRICH L 20~30
ABOE B AHRSE >N, WABETOERKEEL L
TG B RIE SOz, COMRIRVEERAL,
ORE BB KA > 7ML 52TEY
KR TGRS T A TS 5o
Pa~11 %2, M3, FH2, LK

UE—b e TERERNALLA > 70 ARV ORR

i, w4 7Ra Ve OBAICL D EET A
Y OHBIL, & MQEICE » SN BG OB IEL
EEEON ESTabATED, ABREOBRIF
ABE2TVS. CORKIROENILIL, REDHE
ROBOHK THEMGTESEEALN, 7073
AOEEICL HABWIANSNEENS 29 7 b
505, ~HRETHEo FHABRICE >THMHT,

Mm%, KT B
PORETA =7 (— ERERRHSBINTO S,
ABETIZ, Xt v ¥/ AETE LR TRE
OEAOKCRETEICT — B D O (K DR
IRBERINT B 2y BBR LIS T, KO
R XORH2BOTRINTS 8OT, X7 715
= ERABERDS I h RNO= 2 AHET
B RH b REICRITE 50
Piz~i4 #1, B4, FH3, XM




#
LBRIEBTIRE W —BE (a29)

PR Y SR TANL MERICET CRIBEETFHN

MR A5 FLK, BRRTIE, S8 ¥EURE
ST HOBEL L5 W1 T2 KRB FRL,
ZNEOKME FhIC, HERICHT 2EMTHOR
BEE7 €24 7 T ARME LT TR,

ChoDRREHE L, WA 59 FEIE, HEOT
FEOMMICHS KRB F7 + 2 4 ¥ b il
TEDRRRTBERRICUI THRARETH

EEETT, HREE, AT B
A7 ABMR U, AFETIE 36 CAROT XML
BEFMCEALL: v2 7 AITT 510, BFEDOT
WrATACHE - BB EMA, BABETFALE
WIZBAH S ERTO TRAMEE FMBT 5 CA
Dy A7 2B LIz AF WY AT AQHBIAR
BRO—BRATREAGICHD L, €M7 -2 L k8T 5
eItk hHBLI,
P 15~18 %0, @7, RO, XM

V47 FOREAMBERLES X5 AOKIE
W RE, Algx, RENE, BBRE, ABHRN, EEE

RRAL B0 7 <L OHRl, B iZaBHR
G=tFXFITHFOATOAY, REXARICEH>
TWA, XL TREZABILT S0, AOBILED
BREY AT ABRBINB L LI 21, L,
BEGRSNTO 3ERAE Y A7 ARZTOIFLAL
PERT-2 %77 by T TAET A2, BRI
EoB{, ILBMTHB. 4EIL, iHME~—FY

x 7 TRHEICT, HBD <7 2 v CRKICHET X
BRMCLLS RALTRARS 27 2 2MREL, 7
SAREIER Uz,

P 19~22 #1, W9, TH1, LW4

ERRREBHILIPSOMR

EHEBR 5 r

SHRAREHM LR, THO MS LEEMEL

1, BfE i - GRS OTREABLT 212 p0OR

RORER HILIPS2M% L 10
FigAREEOR B, LTOB) Thso

() AR BICHYS 35 BAIC, EBETTEIN L

7,00DA A=/ +ERBLTO S,

BHRE, 10 B, RERNE

@B REDE Y FEEBLTED , BRBROR
BOMEET SBEICHOMESBONL,

B BBED® Vo ERTS CEHIHES L DI,
/B BEARL TS,

@) BB —5 2HETHRT S LEHTETH 5o

ARBOGAE LT, AMAZ 2 7 BOABMES
AT ARBEL, REFLEREHI,
P 23~25 #0 4, TH2, xWo

zHEMAERHOLNR

BEEOBRBMMEIT 52 5 = % A ¥ —FORE DN
ER A0, MBI 28 OEEGRHICONT,
200, 400, 600,800, 1000 TOERBME T & ICAME,
ENE, BONREHRBRNTS L biC, BEAH
(Al20) %4 LIcgkiie MO TlE v 7 # O RRK
B0, BRIZV Y HOBBON S DRERICT
B, =Ar ¥ —ERRIVYHEET S 7 2 AOH

R, B PR, KRET
BERbOH0.4%, £33 22Lmr79— LD
ARIZAOBI6.T%, €5 1 7 I AZHO OB,
6% T o120 WEFICE LI M2, VIO
AEOBAE TS LFUNTERTE 3 L& Hbb o1z,

AlO3 78 L1z kiR %, RGN BICRO I HE L
BonBAEOEE Y L AERRRIE, B bED
Zoohsnot,

P 26~29 #*5, M4, FHO, XM3




-4
ERRIEBTREH S —BE (Na29)

€53y ABHORSHEMICRET 75X F RUTHEHEHOXE

SRHBOREICLT ¢ 7 7 A 2HHL, BREH
HEMRTACLEAMEL, ¥ABMEICLY, B
HONBRE LTD 75 & bJitk, £5 ¢ » 7 AfH
" L w
RIZTHMOVTHRET o120 ZOMR
W 772 rEORE, ROUFAEHHOBEBES
77 A b b OMAMESRD NI,

R, EMHH, LK

@ THa#s HOME TLiT (Mo, Ni—Cr, Ni—AD),
BHER, 7 AR, =7 —FE, 71 ¥%H HESIC
BL, B#EMEFEHAL, L HEERDDHSHH
Ttk RO U,

@) 77 A b EOKE RS B H (Mo RINI-Cr)
OEMBE L OHBHRD SNz,

P 0~3

#3, W7, FHo0, AM3

AVH— P HCLBRME LS 2 5y ) ROBE
HREsk, B GE, fil 9, £ 3, KEEH

SREx 7 77 ADEAERABRC, KERT
BENERBRRO <7 ¢ » 7A@ £OEABRRTS

7= b HRHEOOTRHL 2o HRBIZ50~ 1800 SR, +5
TORET 266~655X10-2Pa DHEFTMM LI

€737 7 ARFLTORTA v+ — b HRHIHE
B, 820WPHARE TRR LI,
WOERBTIIMn—Cufs &1t BOBR 2105,

AL ST G TH 120

€732 7 AREORARBROKR TIZX —Cuft
$7 2 AN AR EFOX=Cu @
04 74—+ HTRE LIBE 144.2MPa L BA.
Wi 2l

ZX-Cu £@RFLTOELT ¢ 7 7 ART~D
H—1s2 2 54 XHTEEo
P3a~a7 %3, M2, BR1, B

HRL—NKT7—HOBRICES Y 35 T 754 T—BRMEOBHEN
Ehe N, HEALH, MUET, ST, HERT, BEits

REY AEBMBREICLD, v 27 ST <R
EREOBRICEOTHEELBE 7 b, o —h—
AFOBEXUEBRTHC L, RVBHOHRED
FUT, PRABNGE KFICL ) KFRET 2120

177754 < —REREOBABEICEOTIE,

WML BT HE €7 b, T — k= LS ERA
DOREIS VY, BROERICL >TIORIIRIE>

TEh, BEEOROBHICOVTOEN S 501z,
RBESHERE PR HEDES &, WERIEIZAE
KRHU, BROBRS & 5L o855, BERKIC
HIAFER0OHNT 5L, BIEIBERE, BE
T3 OREL SR M MICH LT, REHEEE DM kT
HUTHRIK 37 =4 b2 EDEEIAB LI,

P 38~41 %4, ®5, TR0, WS

ARAIC & SHERHA O ARBRONR
PERZ, WREE, REES, B, KK, SHRE

SRHANOHREAOHEIZ, 7 2 b€ =22 WEL
TEMATRES 5 CEDEHL B 2TOBY, O
HERERUFHMEET 5,

AHRIZE M CEICARROBBIHEICL
RBHCHBRL, CORGEFE LI HITHNESR
fEL1z

SUE O] B2 HFHC BB L1 B HICKHG L 126

BOVA, RCHHHBRTE 2L SWRENT
Bh, FRHBCBIEEFOV <A, (HPEEL.
T, ZDEPSHAILTHRARME $DTH 3,
BB THE HR L CRBMHN OHARR 2R 2
1285, —80HRERYES O HAMTRERDOE
RSN, RELLRBOHETHNIL, BRI
DHFUDRG & U TR ICHTS D THE
P a2~5 #o0, FH 2, M7




®
ERRIESTIREF S —BE (029)

RYT—TL ¥ L& SBIEOMREFHE (H28)
A, WS, KBRS, WARE, B8R

B TRMMAD 7 v ¥ FILOL TR U 25, B
REVHE LD, RREOLNT 29 vEs v —iLd
BT R Y 2 7 AOKRE & BAHHOREIC DN TR
Ulzo SRONEE LTI, BBRICS 752 L W0l
BLUBERERHETHIDICAF Y V2 v —D—
Be7 70 ARDE) < —CRIATS CEThBo
LRSS | ]

ERINTEY, TOBKTHY v =7 v ¥ Fidhdh
TH21o Ei, REBROERCT — + SHTVS
=HF 7 FRDOI DR BILAR T X Uit
HET 30 7 3 YEOEMICL > TRMSFEDR £
Al2t5, BWEROEE (ML) SELL, RIESELTR
Koibh, RAMICITERLS 50,

P a6 ~19 %3

4, RO, XM

CFRP O

REWERET 527 2 7 ORBH LR REBT 512
B, K. K. BEICL2EBERNLI

FAV 7S AMAMRAEY =R FABE, €=
ATL, TOSABEBLOTNED TV ¥ FEET
R, <7 PHRE, ~1 7 2 FRORBRAR
B, REMEARCL A5 ERBLRAE, BF, X
R, dfm s THBELI, TOKRIT,

B & % (t
IRRHER, MWK, R K, FEED

AR 7 RISBARIE L, €= = 2T RIZILK
WV 12, BEICLZHEWHK &L,
D)F I ALY F =k =B BEEEB,
BEIWICK 0

B)RHRYE & 115 & THMT 596, HRI LK
HHLRELEETE 555, BMBEIETSOX0KE
VI REEEA SN,

P 50 ~53 #1, @7, FRO, M2

DHRMERBRECLSCFRPOFR

E=n =27 A BIESOERR, HREICOVTEH
WRBHEE, R, WERLTEBE LI, O/
R, ROL 5 nHASBSNI O BROE(LOES
EH 7 AEBA, WER, REPHHBEH>T05,
QFA—BE T EILREHSRL 5L, MEMEE R
bEDSDH L, QBRFDAF v v2/ v —D—H%
T/ < —ICREBATS, KIELREOR LXEY

KIWRE, WHHED, GR5D, HARNS
SNED 21 @ WRERLETRE TH 7 ABB AP
SFBLEOBBOBELE (L= %1 ¥ —2R>THH,

i - £
ST LHMEENE,

P 54~57 #2, @7, RO, XMS5

BN T o FRREORSCMT IHR

SRR KB RY » 7 7 A< 7 b L@ DY THE
Uiz X OB BMC, HMCHZM L, KigY
Gk, Wik D ORS RRETT L2 120

Kb 5IRESRRTIE, € =n =27 L Bill§ & R
RERET B DR A DY D EOHESRE 2R U1
12, RS OBEFRE~NOEWIIL AL BN 1>
o1

EAENY, KERE, FE5H

ML D iR TIRES OEST S,
WEOETHIBE NIz, REWEZ 1797 FL
THRTIE, RE/ 77 ARBORL DT D,
BEE FOERE I,

il b PR SRR TIE, MER L1 » I TR
P71 7 A TR AL SRS, IOTRAE H§
OHICE, THRKAS LR REOR HIMFTI,
P 58~61 #1, B6, FRO, LM7

Je




® &=
ERRIFEBIREH LY —RE (29)

CFRMNORNKECEREGSE
+R %, il 9, K G5
WL 7 r A B BEA 7 % LLRREE S0 (2) CECu B AHOMIREIE ) 8312 800 CHIEET
BICHML, Hn> b7 vATKMIEGHICE il BES S 2R L, ThLEORETRET 5,
BlL1o Ni—CHAHIRXOMERELHS £, Cu (3) ¥ » 7« —WRRK TCECullA I 1S ik
—C BEHIRTOZ =0 MRS Z AL, L0/ R TIRTOBMRAD BIE L FET S et
R B0, ot
(1) CEAN 84 HO31k b 314 800 THil T82kef  (4) CE/Cu A HOMBERIIL VI 1Lk = ToH %
/nih5% 54 CR/Culll 4 $13 95kel 4d T =120 WETRHARTIETD 5o
P 62~65 %0, B10, FH 4, XB6

RREEMORBME > — L EHR

RE %, RERE, §AEE, SR
REBEORB >~ FWET -2 OREIIPIL, BERERED > —1 FHRILIIARTH Y, SR
HICRBIER R ML A 00m0, 20T, 58 BENE@RES ELOREREY ohip o1, —
TRORKBIED > — 1 FHREWE UTZo S5IC,  ABHOY — FHRIZEND, 7 o AR E S0
P—EY7TRTEMED, BFOKSIDY—A ¥ —¢ ¥ 7 SmoRBEOR Fid 400MHz L\ F T 40dBLLE
RIERETEWE Alco ¥ 1 FRRGEER ORR O —n FHREFRLI, BTRE 260 MX12100
CER, AR, MERICE >TRE 12 EERO MEUTORR/ 1 XDETHELS, THEORE

RO - FHRIML HNED o1, BHELH BEABR Y —r FHE LTBLAZENTE S,
P 66 ~68 #1, W6, FH1, @4

N4TYy FCFRPORKH
A, ATE, OEEE, B T

LCTIE, MBTH - LR FRM AT R RS E @B, FRP, hibrid o RMEMIE
DR CZOMORE & LTF =2 ST 22RO QWA HRBLTT 527 7 A O e
HREPOITIZUI HARTROLBHTHE, G, FRP, CFRPOBIMEE GERHH)
DML CRIF—H RS %M 1B OB
i3
QW OHM (GF, CF, hibrid) &ML AN ES
QMR & RO
P 69~72 %2, KO, FH1, XMO




)

PRSI E 3 it S

BFBRAOEMEMNLEAIIT SH 5 (W2

Na29—1986

tIIVIADOL B

HEAGH, WHE, EEEE

CO; Laser Welding of Ceramics

NARA Ryoji.

KAMADA Masanobu,

IKEDA Tetsuhiro

A CO, laser was applied for welding Alumina and PSZ(Partially Stabilized Zirconia) ceramic pla-
tes. Mechanical strength of laser welded ceramics has been estimated by a three-point bending test.
The effects of preheating temperature on the crack were discussed. Result obained are summerized as

follows.

96% Alumina can be welded at preheating temperature higher than 1000T without crack. In 96°%

Alumina, bending strength of weld-joint obtain 50%—60% in face bend 60% —8!

n root bend compa-

red with base material strength. When Alumina weld in nitrogen gas, beding strength is as high as

strength in air.

The transverse and longitudinal crack in PSZ can not be prevented at preheating temperature 1400
. In but weld-joint for PSZ to Alumina, transverse crack occure in the base material of PSZ.
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Development of High Speed Vision System

NAGAYAMA Hiroo, HIGAKI Kazuo, BABA Yoshihiro, UCHIDA Sumio SUMMOTO Tetsubiro
NISHIMURA Kintaroo, OKADA Saburo, INADE. Masaaki

The High-Speed Vision System for gravure printing defects is described.

This system consists of a linear image sensor, a high-speed image processing unit, and a 16-bit per
sonal computer as a host computer.

The linear image sensor uses an array of 5000 pixels and is drived at 1MHz. The high-speed image
processing unit converts the image sensor output into a digital image and compares it to a standard ima
ge. The 16-bit host computer initializes the high-speed image processing unit and detects printing de-
fects by comparing 3 measured image (o a koown standard image.

The Hight-Speed Vision system detects 0.2mm width doctor-line(linear printing defects) in real time,
So automatic inspection in gravure printing can be realized. The system can be also applied to cosmetic
inspection, non-contact measurement, and so on.
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Study on the Preventive Measures for Radiated
Electromagnetic Interference

HIGAKI Kazuo,
YOSHIMITSU Yoshikuni,

BABA Yoshihiro, UCHIDA Sumio,
SHIMAZUI Sadahiro,

YAMAMOTO Mutsuya

EMI may be propagated through cables as current or through space as radiated electromagnetic waves.

Radiated emissions are generated by high impedance, electric ficld sources such as a plobe antenna
and low impedance, magnetic field sources such as a loop antenna.

The effect of the interference on the receptor is dependent upon strength of the source, propagating
medium, distance and degree of susceptibility of the receptor.

So, many rules and regulations have been developed to limit emissions from devices and control sus-
ceptibility levels. Most commercial regulations are based on the recommendations of CISPR, a sub.

committee of the TE

The number of reports about how to shield the electromagnetic waves and shielding materials is in

creasing. We tried to develop conducting plastics which compounded glass-fiber with short length, alumi-
nium metal fiber. These materials have superior shielding effectiveness for electromagnetic waves.
To summarize our interpretation of the results, we can explain as followers.

11 The composite materials blended alminium metal-fiber which filling contents at preforming are
about 10%(weight ratio) have the attenuation of (30—45)dB at 500MHz to electric field and (20~

40)dB at 500MHz to magnetic field.

2) The composite materials molded by resin injection have supeior shielding effectiveness to electro-

magnetic waves, but molded by hand lay-up was inferior.
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Development of Parts Inspection Apparatus by Optical Fiber Sensor

OKADA Yoshio, and OSHITA Iwao

Recently there has been development of the production facilities and there are many needs of auto-
matic parts inspection systems.

In this paper, we use the optical fiber-sensor as the detector to check the surface of revolution.
This system consists of optical fiber and a controller. The light of the LED as the light source is irra
diated to the measuring plane through the fiber and the reflected light through the fiber is detected by

the photo-detector in the sensor. The output of sensor is changed by the condition of the plane and bugs

are inspected by the controller.
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A Prediction of Environmental Noise Based on Inland
Industrial Belt Zone Formation

YOSHINO Nobuyuki, TA0 Hiroyuki, and OSHITA Iwao

Standard manuals for the noise control of various industry, such as general machine factory, molded
factory, printing office and textile factory, were published by Hiroshima Prefecture since 1970. Mak-
ing use of these manuals, we have tried to control for several kinds of industrial niose in the urban
district. However, up to now, the large scale industry such as inland industrial belt zone have gradua-
lly increased. From above points of view. we have developedCAD systems of noise level contour-map
prediction in the inland industrial belt zone since 1985.

This paper describes an arrangement of these CAD systems for the industrial noise prediction. The
effectiveness of our CAD systems are experimentally confirmed by means of digital simulation and also
applied to actual noise data observed in the inland industrial belt zone in Hiroshima Prefecture.
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Inspection System using Digital Image Processing
th Windows

UcHina Sumio, N,
BABA Yoshihiro,

vava Hiroo, HIGAKI Kazuo
KUTSUNAL Toshihiro, KoNISHI Yoshitaka

The automatic labeling of a circuit breaker has been perfomed by an "Auto labeler”. The inspection
of the label , however, has been done visually
Therefore, we planned to apply a commercial image processing system to the label inspection.

But, most image processing systems on the market have a expensive image memory and their process

ing speed is very slow

Therefore, we developed a low cost and high speed image processing system, which can measure the
range and the area of objects in parallel processing and can be adapted to a variety of inspection tasks
using a commerchal computer.

This system has been successfully applied to the label inspection of the circuit breaker.
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A Development of Image Processing System HILIPS
BABA Yoshihiro, UCHIDA Sumio, and HIGAKI Kazuo

We developed a image processing system HILIPS(Hiroshima Innovation team Linear Image Process.

ing System) with which manufacturing processes (i.e inspection, instrument, observation processes) can

be automated

Special features of this image processing system are as follows.

1) A CCD image sensor (A Semiconductor Camera) is used in place of man's eyes.

(2 A High resolution sensor is in use. so it is possible to recognize complex figures and to measu.

re at a high precision.

(3 A Sensor switching circut is included, so that plural sensors can be connected.

(4) 1t is possible to deal with gray scale data at a high speed.

As an application of this image processing system. we have constructed an automatic measurement

system of a water gate rack bar, and got good results.
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A Comparison of the Various Thermal Insulators

NAKAMURA Kazukiyo,

SEKI Morio,

and TENBATA Masayuki

For reducing energy unit which involved in the unit price of the industrial products. heat-absorption,

-accumulation, -emition were compars
insulators at 200.400.600,800,1000'

vely determined by the electric furnace with various thermal
As compared with thermal insulating bricks only,average reduc-
ing rate of energy with brick and ceramic felt were 10.47%

ceramic felt and rock wool felt 16.7%,

and ceramic felt only 19.6% respectively. It is proved that material cost for construction of furnace

can be recovered within a year.
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Study on the Strength of Bonding coat for Ceramics Coating by
Flame Spraying

Noui Hideharu, YOSHIKE Hiroyuki, YOKOYAMA Hiroki

Ceramics coating on metals by thermal spray is very useful to make good materials for anti-abrasion,
anti-corrosion. anti-heat and the otheres. and it's bonding strenath depends on blasting conditions of
steel, and many conditions of thermal spraying.
And so, we studied the effect on strength of blasting and kinds of materials(Mo,Ni-Cr.Ni-Al) and
conditions of flame spraying. The results were as fallows:
(1) Roughness of mild steels depend on kinds of blasting materials and there finess, not on blasting
time (more 10 seconds)
(2] Bonding strength of Mo don't depend on blasting conditions, and Ni-Cr,Ni-Al depend on blasting
materials and there finess.
(3) Fast speed of Mo and Ni-Cr wires decrease bonding strength, but fast speed of Ni-Al increase
4] Mo's bonding strength are good at the conditions of near spraying distance, and Ni-Cr and Ni-Al
are at 15~20cm,

51 Air pressure don’t affect bonding strength

6 The time after blasting (within 2 days) don’t affect the strength of Mo and Ni-Cr spraying
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Bonding of Ceramics to Metals by Insert Materials

SERA Tokio, HARA Nobuhiko, NITTA Akira, TSUCHITORI Isao and YOSHINO Mitsutoshi

In order to bonding ceramics to metals by inserted material, for the first step some evaluation test
were carried out to find suitable inserted materials for bonding silicon nitride plate each other which
was bonded in the temperatures range 950 to 1300T and in vacuum of about 2.66~6.55x 10" Pa,

Metallic materials (pure metals and alloys) were used as inserted materials.

Mn-Cu alloy indicated an excellent wettability against silicon nitride but it is inadequate to evaluate

bonding strength.

From the results of shearing test of bonding interface. it was found that X-Cu alloy has an excellent
shearing strength and an pre-treatment of cabon vapour deposition elevated it to 141.2MPa,
The results of X-ray diffraction of fracture surface indicated existence of X-nitride which seems to

have an important contribution to bonding strength.

Only X-Cu alloy in prepared materials could metalize the silicon nitride surface
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Study on the Weldability of Shop-primer Coated Plates by Gas
Shield Arc Welding

Nout Hideharu, YOSHINO Mitsutoshi, KARIYAMA
IMANISHI Kazuo, MURAKAMI Toshiyuki. and Kava:

Nobuyuki,
DA Soshi

Gas shielded arc welding method is very efficient in comparison with manual are welding
But sometimes we have many weld defects (especialy blowholes, pits), when welding shop-primer coated
plates by fillet welds. And so in order to decrease weld defect, and to improve paints, and to find
high-speed welding, we studied how to weld of many kinds of shop-primer coated plates by gas shielded
arc welding of fillet joints.
The results were as follows;
(1) Diffusible hydrogen from our paints by welding are lec /100g-weld metal.
12 There are more weld defects of shop-primer coated plates. in comparison with non-coated plates.
(31 A little root gap is very efficient to decrease weld defects.
4] Kinds of welding wires(flux in-cored wires), made in Japan, don’t affect blow-holes.but affect
pits.
(5! There are more weld defects in second beads of fillet joints, but twin welding method (shift dis.
tance 50mm) is efficient to decrease pits.
6) We found good paints for welding.
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Testing Machine of Casting Quality by Eddy Current Characteristics

NAKASHIO Takeyuki, SHIBA Nobuo, KYOGOKU Hideki,
KANEHIRO Jiro, and KOBAYASHI Kenji

HATA Noriyoshi,

It is well known that the behavior of Eddy current oceured on metal varies with the quality Based
on the characteristics of metal, a testing machine for discriminating each casting quality has been manu-
factured experimentally.

This principle is based on discriminating casting quality with ohserving the level and the phase diff-
erence of this Eddy currents signal, with canceling Lift Off noise caused by incomplete contact of
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Improvement of Unsaturated Resine for CF/GF Composite
Matrix by Polymer Blend (2nd report)

YAMAGATA Yasuo, OHASHI Toshihiko,
TAKASAKI Munetoshi

YOSHIMITSU Yoshikuni,
TSUTSUMOTO Takahiro,
This paper dicussed the effects of polymer blend technique on inter-laminer adhesion of hybrid com.
posites.
The purpose of polymer blend was to increase toughness, elasticity, and inter-laminer adhesive force
ged acrylic monomer, it changed
Some of them showed good

of matrix resine. When some of styrene as polymerizing monomer cha
properties of resine and enchanced various characteristic matrix resine.
results.

Next discussion was about coated epoxy on carbon fiber surface as finishing agent. Epoxy had no

reactivity on unsaturated resine. Therefore, it decreased adhesive force between carbon fiber and matrix
resine. ]

Many amines as hardening agent of epoxy resine were not stable in unsaturated resine. A few amines
showed good stability to ortho-phthalic unsaturated polyester and vinylester resine. Blending them into these
polymers increased inter-laminer shear strength, but it changed colour of resine into dark brown.
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Degradation of Unsaturated Resine and Its Laminates in
Weathering and Water Circumstances

YAMAGATA Yasuo, WATANABE Hideo, KAJIOKA Hideshi, YOSHIMITSU Yoshikuni

The purpose of this experiment was to evaluate and improve durability of
cle, MMA blended unsaturated resine were investigated. In this paper, another acrylic monomer were
blended and investigated weather resistance. The effect of light, water, and temperature were very im.
portant factors in weathering behavior. Ortho-phthalic unsaturated resine, vinylester, and trial blended

RP. In preceding arti-

polymer were exposed to light and water spray. or boiled and non boiled water. After exposure, gloss,
color difference. water absorption. and flexual strength were tested. In gloss, color difference, and wa.

ter absorption, it showed distinguished differenccies with the passing of exposuring time. On mechanical
property, cast resine showed decrease of strength after exposuring, but laminates didn’t showed mechani

cal degradation,
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Study of Dynamic

Viscoelasticity of CFRP

OHASHI Toshihiko, YAMAGATA Yasuo, YOSHIMITSU Yoshikuni, and TSUTSUMOTO Takahiro

Dynamic viscoelasticity and several mechanical properties of cast resin plates and FRP laminates
are measured, and the results suggest as follows. 1) Degree of cure relates to glass-transition tem.

perature, flexural strength, flexural modulous and so on,
linking structure and properties, if they are cured at different temperature.

2 The same polymers have different cross.
@1 spite of replace

partly stylene monomer with several special monomers, softning tempe-ature isn’t climbed.
® Glass-transition temperature and activation energy of motion of molecular net work of laminates
at Tg are different from those of cast resine plates.

So maybe we can expect that the interfacial structure of fiber and matrix polymer is reflected in

dynamic viscoelastic properties.
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Study on fatigue of carbon fiber hybrid FRP plate

TSUTSUMOTO Takahiro. KAMADA Masanobu, OHASHI Toshihiko, and YOSHIMITSU Yoshikuni

In order to clarify the cffect of the carbon fiber reinforcement on the fatigue strength, pulsating ten
sion and reversed plain bending fatigue tests were carried out with various samples in which some
carbon fiber fabric(unidirectional fabric, plain woven cloth and twill woven cloth) and glass chopped
strand mat were laminated with three types of unsatulated polyester resin(binylester ortho-phthalic

and iso-phthalic resin)
Following results were obtained
In pulasting fatigue test,

1) Binylester resin brought higher fatigue strength for the samples with unidirectional carbon fabric
and lower fatigue strength for that with plain woven carbon cloth compared with other types

of resin,

(2) Fatigue strength of notched samples were almost the same as that of un-noatched one.

In reversed plain bending fatigue test,

13) Frectural rigidity reduced during fatigue test. Its reduction rate increased monotonously in the
sample of glass chopped strand mat but decreased in the carbon hybrid sample when the delamination

of carbon/glass interface occured

4) Fatigue strength elevated with increase of static strength but effect of strengthening by the layer
of high strength fiber on fatigue strength was small compared with that on static strength.

1. ¥ H

¥, PRP (WERILT7 2% »7) 13, Bl
R R FOR A0 Ok 3 LR S0, BARES,
ENESR, B, BBESTOET~REHHC D
B I LTREICERL o255 DD
UL, RIEMEHNDER 356 26 2T 108
HFHCRET Z120i0i, HRL LTOEEE 28D
BT Lokt MELRETHS o HICHLOKHTSH
AWK, BENT - —b+HTIREL, 20
SRS 5 Lot h ERTLEATOEDD

APRTIZ, REME 20RO 7 Al - WA (e
LIz HFHC DT, Frif b 513 R OFR b #1170 A
HRBE /0, WE TIHEFREICRITT Bl
DEEE YR IOERE, BE THEBIEOBEIC

B ICARRTUH L R OB 2R T, fi
DFIROBS RBICL, REREES 75 25 27 F
A b7 Eey TR AN ZRORMES
IRV

Pl ) BT EHRRTIE, # 72~ 7 b DAL BR
BN (B=GM) &, T B R B TR &
REAE, LWDOEHY FA 7 5 B EHORMEB-
Hy 1~8) T FRBATIL 120 RROKE, B
AMICRR S0 RERESR 1 OL 5 ICEGHO~
1702220 7 7ICE VRAWT B0, Thefz
5T & % HEIC IR B 2— R A BCRLR L7
06 L (B—Hyd~5) AROEBHT 1%
12, KBOLDICHAOBMCE 1z, HMCH
2HOR% 2o HMCBURHIE S b 124 572
wic, —%il A7 2B HSRERMIN T 5,

R 7 AE s BiEE, B EROBE3E (P




K1 RREONM

wn | 0w |wrwams| wmo [2osx
. LR 1)
es |ax|oan|an | B
TS [im—7iR | rAmeA | Pseo| MoM | 25 o
Ten| "™ Pt e | M| e
o

i

o8

s

T
2 1)

B R R U S RERERS D~ 1 7

ERER R R 4" =2

S6801:E=A=ATAR, PS5I5 41y
72 MR, PS 6604 775AMR) BHO,
Y FUA T THICE DU T. AL,
10 CABMOT7 5 =% = 7 —#HEOB20LS
IR A TR DM T L72o

KR D SIREYARMORKN 12 b) OX 5 5FR
HE © OL5uiRE HEREL, ORIOBRE
HOUTHH UTze CONK SO KbRIZ, /4
ORDL HRDHEE 4.3TH 2120

5L, R D 51 TRIEREATE Y F — 500
IR R BRI A ML, BN (SRNENS

(O DIEE: 158
b)313% —513 CE# )
(b L X

Rz gEnRREOmR
BAIEN) #0.06 & LTV, Fkh iiF#y R
iz, U < RN — =V
C2—201, MIERSHR%M 2L, RIFRMIEE
BT, AR ERRORETRIBL HB
JIEBUIMETH 1TH2, BETS5Hz & LARRE
1228+8CeaAL AV be—nllio
1z, HERBAICHOTEY ARRICREOBIHR
RETL=1, BREPEIIOR
3 EBERLER
B3ICHED JIREFRABOKRER T ~7 F VL
1727k hRABEFERLIZIZD, ERMTEICE
AHKEESENM ZODY, KIENCLDS
—-NBRREERT 28, 625K EP2120T,
W WY D THERT A1, ERAROESIAVT,
LHOVHES TERHOL N 2 AL, BHEET
EXRTLBIOL 52 S — Nl %2812
F1o b5 LIIC, BOREL—RRYE
BN F® 2 2 2 2 MOIE DILNTHS,
BHHRE LM TIEROE SR LI Lo LS

-



BOELHN

3 MEOME TRATILL IR 51K B YRR
iCk % RIFBE O S —N i

YT OB X A8 6
ERLTH 212,

R OMMIC X 5 %14, —Kin ML D EiY O
YIS DICAEICKN TS, CHUE—HR@I,
FEDII LA LRI TE 6 12w, BIEOM T
RIELES 5 h, Col DI BB THA E
K450 FRETTIE, K8 710 O WKl OB 5 IC
2h, MBOMEABIA X (L BIITRL, 79
AHELTR>THS 70 YT L, B
CHIIRORMOWEEK & (TR DL VDN 5, &
RRICHEOTIE, 86 BEROE O = =27 15K
BilE 2072 b OORYWE S, FRHTIE,
HERHTIREE L H5 DO,

YR E0HBRBTIE, FRYEMOLANT, Y
REEOHM L, —EBe LM b 0, B
HEFBRRABLHEMW LI, Lo,
DS, 3EA LUK XDEMEAS NI,

B 413 RO O B TR RIRIC 50T,
BR LB T Ol WO T ORF 2#E Lia duc
HUTEDUIZE OT, DRI T 21D/
Do l&kRILL hitBL 1o

D,/ Do= (Pmax~Pmin),/ (Fax—Fhin) - (1)

LT Pmaxid@E LATICHY 26 REAME, P
min 13 % OFM T OO 2 KT o

ZhED, #3527 bDALE L BRNB-GMIE
HEICHIEESHET LT B 55, R SR BB Al T
70 A ZRELT B=Hy2 12, D/Do=0.6~ 0.5/

2, WEELIZEA

ATHREFSERBL TS, RERES -~ 70 »
FLUIZBU@E B —Hyl, B—Hy3~5) MUK 5%
BRHEDO NI THUT B R R KRS &

RERER B 1, Thas L2 LT

DD,

BOELEN
SRR Wi h T ERRICE 5, CHEL
FIRICHE S HTHIME T ORE

®

L

#OELMN

TR S TR TTAL L 7oA R iR D i 17 8
5 AMRIT L % BT LR 0> S — N
(D/Do =0.9 DFFON )

®s

OLEBTERE S D, RARICH 7 A~ 2 P EARE
LTOa#G, #5A<2 HESBOREL, 20
SHESROREMHRS 7 £ — b A 1c s I
L WD Ji) ~NE LB IS B ASHE LT U5 o RO RS
FREDOL 5 LHORES  OMOBE, BANMER
LTS 2 HEMILC A BT LTV L A
WENTO2D KRBICHOSCOBME, WK,

HEOK S RILBHROA~1 79 7 FliZk &L
TR CICE Dl 3B AN bDEEABNS,




A b
0 ner
& e
£ A Ba,
H oo SR
é e,
.\“Q»
6 BHOEIE AT (L LI A T b T B

HRBICL 5% Wi MR RO S — Nl

¥ R POS BORME i B s nT 10O
ZOWBR S NTOSe AIBOL HICREH
Dy, A7 7 F R Dl RIS T LT
SRMLIL D, EHTTH o1 R, THEL 2
TAMEFOBEBEIRAT, D/ Do~ 0.9TRHICH
A T LREICE > 120 TS, IR RO
PR PO H 7 A< 2 FREOA R JlxBTL,

UzRB R OFRRRE 2 M OT, FIROSIRD, #
8h EORRAMN T CHSRRE (752168, &
DE5ECE DL 21,
Frif b 51 B REBIC 50T
(11— 7310 BR 3 WM W) % 1 12 BRRHC 50 THE, 81
WEOBIROMBIC L 5 %2R D0, RIER
HOT®YZMOLRNTIZ, ZOEBKE L, FIT
E=m 27 AR A6 OEOEYRIE S
AUtz
@BV S HIFERHOBHBIE 2 13EALEST, 1)
K EICH L THIETHS C L bbb 210
Wil b i PR RRICEOT
(BIEFDETT, BTAEEEF S5 o BT =
EEDILDNTHT A7 7 DAL HH RFTIt
ZOBRTORTREHTHD 5, REBEE~1 71
7 FLICRAKTIE, HiFAEOET 3580 THET 20
i, BEHRBOETHREBHER 772~ b
BOMOIRC Dick > TAZ M D EX AN,
()7 BRI O T e 0 LTRSS BB & D,
A HBOTE, BEMEOR L% BRIC

FEOBRCES LDEDLTHE. DL, Ef
WF TS, KRR OBM L, EHBERRT 20
6D EN D, D/Do=0.90A 2B HEEA,
PROF RS b SIS N2 AT 5 LB50L 5
e S=-NBRH B0,

1EH 1 2 AU EDT =5 — DB 71
MOHBILE 5 H T, Er T 7 A ETIRBRRR
Mg 70 7 KU B—Hyl ~5 1 BEREICK 3
3 BN ORI E RV BT o HIE I THEL T
b, —HEe 2 RIIC LI B-Hyl B, 3
AER—GM & FREOBFRE SR, REBES
ATV 7 FLIBRAEE A EBB ORI 21
12 D BRI 3 %92 6 i F T iiD
DEFRGRE(TL 1850 S—NBRTHE o KL
THKTHE, HMCH 281k BMC B0 2 fERED
BOPEIEE b ob5, BBEONA THETS AL
K% 5755 BMC BhimJii) 7 7 A Wil THft L1 H
MCHBE hg %R LI

BUT, BIFEFRRICENTIE, BEOHVEE
~A 7Y 2 FLTHEAE LI BN, B EEOR EiC
HNEHRE DR EIZTHRLD 20T L 50D 5o

4 ¥ E
# BB 5777 A~ 7 b CEAEDETHE

BRI, —F K 7 AR 1 7Y 2 PR
HEDHEE, BOBEOGOEICIE, ThE&GOE
FREIBFT I

x L
1) BH AT K0 EF RPEABRRLBEE
(H60) 4 123

2) ST XKf : H 30 FIF R PEABKEE K
(#160) . 52
8) BAMK :H30WF RPRABMEBESR
(1 60) BLEHWE, (15)
4) BHEX : NG04 (196D Bt bR
5) H.D.Wagner, G.Maron: 38 th Annual Conf.,
Reinforced Plas tic/ Composites Inst.. 1983,
Session 12—

6) EAHKM : HFEE. vo120.M01, (1983), 46
) RE B B0 [ F RP@EFWUEBE R
(#60) . 23



R PEED T AR o 7 — W Na29—1986

RREREEOIRNIAOSAICHT HH%
CFRMM& L ¥l

tHR 2h, W B, K

Fabrication and Estimate of Carbon Fiber Reinfoced Metals

TSUCHITORI Tsao, NITTA Akira and HARA Nobuhiko

Carbon fiber composites were fabricated by vacuum hot press using Ni
CF/Ni_ composite was investigated their fabrication condition and CF/Cu composite was investigated

or Cu electrodeposited fiber.

their materials properties. The results were as follows:
11 The tensile strength of CF, %
800T ). and that of

i compositel Vi3

attained to 82kef/mn' by selecting condition

o was 95kgf/mn’

21" High temperature tensile strength of CF/Cu composite keeped room temperature’s strength up
to 300T, then more high temperature, that strength was decreased.

31 Impact sharpy test of CF/Cu composite could not be estimated correctly

41 Thermal expansion coefficient of CF/Cu composite could be controlled within narrow range, an
d their thermal expansion increased up. to 3007 . then more high temperature, stragnated or decr
eased.
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Effects of Electromagnetic Interference(EMI) shielding by carbon fibers

KAJIOKA Hideshi, HIGAKI Kazuo, SHIMIZU Tatsuma, and YOSHIMITSU Yoshikuni

Carbon fibers have very high strength and good electric conductivity. Carbon fibers are expected of
not only reinforeced plastics but also EMI shielding materials. There were several reports measur-

ed EMI shielding about foced plastics composited chopped carbon fibers but few reports about long
carbon fiber. So EMI shielding of commercial long carbon fibers (high strength. high modulus and metal
coated carbon fibers) were measured. Meshes were maked by roving of commercial carbon fibers were

measured too.
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Testing Date of Hybrid CFRP

YOSHIMITSU Yoshikuni, MARUSHITA Kiyoshi, TADANI Isao, and SEKI Morio

In this paper, test data arranged from many experimental results of composites were showed simply.

Those data were devided under four heads.

head was as follows

11 Mechanical properties of composites used various fiberous materials.
121 Long term heat resistance of hybrid composites and matrix resine.
. o 131 Abrasion data of composites and other plastics.
(4) Dielectric strength and insulation resistance of hybrid composites.
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