ISSN  0915—194 X

INENALTA 5t A

No. 35 B
B #

# X—
1. RS 27 LORERE L L BRIERREF ZOMR

~

. HRRBC L ANKARESSREOBHIL
. FASY 2WRTROBEMA

. WREME A S R A EEEEHEH
. KPRBOK Y b ORIEFR

. BEREEHOFEEWFCMNT SRR

. MAMORS ML

WMMER (123%0718) OL—HOHNIHSE
. Oy ML IRVME THOAMLF ZOHR

EANERBIEIBIXSTL—FRHBDR

. MRALAF S BAUILI A AN—EFPNIZILE
SEOAAHEOIE & MLEE

12. BEBNERORRE TORA(L
13, BETVREEOS (VY EL FAROERE TOER
HOFE

HIADTHHEH &MY WA

15, IFL>—7OEL Y~ T TLADAHILERICD
wt

B

N Ty FEAHABEAOBIEEM & BELERO
BHRIWT IHR

17. 722FLoIREX P L— LB TUTL
DEAE

/Jb/d ﬁxbmmﬁl!!&ﬁtii*w#)i
ROEA -

xn/asrnum/az;—i:mmwum
EPMAZRM

. ERHXRABROFRERRE
NERPSRMREBAIN S I LEFRMT MBS E

B

2y

2, HEA7 +7-ELTOAXRHA

23. FRPREWOHMAMICHT HR

r October 1992

BTN, PR, WkMEE, WFZ
EwlliliG, HRSE

AR, MR, TTHEE, REGE

BEAH, WREE, RENGG, BT
WRAT, L

W, WERE, TR, RGNS

WFBLZ, EH s, PRRZ, WA

WARE

MR, WL, STREE, REeRE
R, A=

ARG, WE OB, UTL, SHES,

i 5, RAKRK

WFiLZ, WRRG, PERZ, WS
WFRZ, liit, AR, =
e 5, AERE

wmEE, 1 E<M1Ht€ ok &
W, Y

W, BHEW, A E, AN
REEL, I ERE

SAG, W, WARN, HREE
FARY, G B, LR,
W, B EE LR e
WKL, B

KIRMTE, TRORM, BELE, FRES
P

HEA¥, RN, KOS, RN
WA, S

FRGWE, A%, KRS, WPAE
A

AR, BER, WOE—, W
LTEIN

L RO, BHE, B

.8 L RAEZ, 8
L AT, BAEZ, PERZ
"

. RS, @AWE, BARE
GHK

UsEHY, AL, 4 8 &0 &
HIE 15

EBRIEBI RN 52—

58

62

66

i)




BULLETIN

of the

WESTERN HIROSHIMA PREFECTURE
INDUSTRIAL RESEARCH INSTITUTE

October 1992
Vol.35
- Contents
— Originals —
1. Study on Improvement of CAE System Operation and Decision Method of the Shape -
SAKAMOTO Yasuhiro, NAKASHIO Takeyuki, SIBA Nobuo,
YAMASHITA Hiroyuki, HASEGAWA Kouji and HAGIWARA Tatsumi

Automobile Mechanical Parts Inspection Using Image Processing Method - =
BABA Yoshihiro, HIGAKI Kazuo, UCHIDA Sumio and TAKEDA Mikio

3

. Studies on the Advanced Carrier System of FA 10
OKADA Yoshio, TAO Hiroyuki, HASEGAWA Koji, IKEDA Tetsuhiro,
NARA Ryoji and DOMEN Hiroyuki

. Design Technology of 3-D Surface by Analysis "
SAKAMOTO Yasuhiro, NARA Ryoji, YAMASITA Hiroyuki and
HASEGAWA Kouji

- Rescarch of Manufacturing Underwater Cleaning Robot for Trial -+~
YAMASHITA Hiroyuki, HASEGAWA Kouji, NAKASHIO Takeyuki,
SHIBA Nobuo and NARA Ryoji

@

. Studies on the Estimate Technique about Efficiency of EMI Shielding Materials
HIGAKI Kazuo, BABA Yoshihiro, UCHIDA Sumio. TAKEDA Mikio.,
FUJITA Toshinari and OKAMOTO Katsusou

. Research about Drilling of Hardened Steel 27
NARA Ryoji, NITTA Akira, YAMASHITA Hiroyuki, MITANI Kenzo,
" ) YAMANAKA Osamu and KURAMOTO Mitsuo

o

- Laser Cutting Test for Super Heat Resisting Metal (Inconel 718) -
YAMASHITA Hiroyuki, NARA Ryoji, NAKASHIO Takeyuki and
SHIBA Nobuo

©

Research of Automization of Metal Model Abrasion by Industrial Robot -+~
YAMASHITA Hiroyuki, HASEGAWA Kouji, NARA Ryo
MITANI Kenzo. YAMANAKA Osamu and KURAMOTO Mitsuo

E ffects of ArF Excimer Laser Irradiation on 38
IKEDA Tetsuhiro, SHIBATA Hajime, HASEGAWA Masataka, NIKI Sakae,
YAMADA Akimasa and MAKITA Yunosuke

Fabrication of the Modified Potassium Titanate Whisker Reinforced Aluminum Alloys Composites and
their Heat Treatment 12

TSUCHITORI Isao, NAKAMURA Kazukiyo, NITTA Akira,
TSUTSUMOTO Takahiro, HARADA Hidefumi and INOUE Yasuo




&

3

g

Flame Spraying of Rmm without of Subst 16
NOJ Hideharu, HARA ‘lubuhlko TSUTSL MOTO Takahiro and
SERA Tokio

Diamond Deposition on SiaNs Substrate and Evaluation of its Adhesion Property -~
TSUTSUMOTO Takahiro, NITTA Akira, TSUCHITORI Isao, .
NAKAMURA Kazukiyo and MATSUBARA Hideaki

. Study on Hot Punching of Soda-Lime Glass —Effect of Punching Temperature on The Preciseness - 54
NITTA Akira, HARA Nobuhiko, TSUCHITORI Isao, KATAOKA Yutaka,
YAMABUKI Suehiro and NISHIMURA Shigeru

Study on Prevention Method of Blooming in Ethylene-Propylene-Diene Rubber -
OHASHI Toshihiko, SHIMOHARA Ichiro, TAHIRA Kimitaka,
YOSHIMITSU Yoshikuni and WATANABE Hideo

. Study on Effects of Resin Modification and Fiber Finishing to Hybrid Composites -
TAHIRA Kimitaka, YOSHIMITSU Yoshikuni, OHASHI Toshihiko, ' ‘
SHIMOHARA Ichiro, TAKEUCHI Syoichi and SAKATA Jun-ichi -

Developement of the Prepreg used Non Smell Epoxy Acrylate Resins
SHIMOHARA Ichiro, YOSHIMITSU Yoshikuni, OHA
TAHIRA Kimitaka and SAKATA Jun-ichi

SHI Toshihiko.

Study on Thermal Decomposition Treatment of shredder Dust and Study on Recovery and Measurement

Technology of Rare Metal in the Solution
‘WATANABE Hideo, TADANI Isao, HIGUCHI Kouichi,
YAMAGATA Yasuo and AIHARA Masato

. Quantitative EPMA Analysis of Ar in W Films Deposited by Sputtering -
KAJIOKA Hideshi. HIGUCHI Kouichi, KAWABATA Keishi,
TAKAI Osamu and MASUMOTO Yasuhiro

Investigation of Polluted Sediment under the Oyster Farm
KURAMOTO Yoshiharu, HATA Noriyoshi, FUJIMOTO Muneyuki and
KATAOKA Yutaka

The Method of Separating the Fibrous Calcium Carbonate from the Waste Oyster Shell--
SERA Tokio, MARUSHITA Kiyoshi, FUJIMOTO Muneyuki.
NAKASHIO Takeyuki and SEKI Morio

The Application of Waste Oyster Shell to Fillers of Resi 86
MARUSHITA Kiyoshi, YAMAGATA Yasuo, KURAMOTO Yoshiharu,
SERA Tokio, TAHIRA Kimitaka and YOSHIMITSU Yoshikuni

. Study on Effective Use of FRP 90
YAMAGATA Yasuo, MARUSHITA Kiyoshi, KATAOKA Yutaka,
MORIGUCHI Makoto and MURAO Takumi

Pubrished by
WESTERN HIROSHIMA PREFECTURE INDUSTRIAL RESEARCH INSTITUTE
6-21, Nishichuo, 3chome, Kure-shi
Hiroshima 737 Japan



#

ERRIBSTRET > 2 —HRABE (No.35,

-]

1992)

BT 27 LOREEE L EBRBRREF ROTHR

BOTHEE,

BB A — 7 — AN IR R R 2 1T
AODEEPHTE LTCAE (3vEa—5i2kh
BARUWH) 1S RER LW ERTEEDAS,
TEZ LY CAEY AT 4y OWMELELT, BHEC
AEFREMOMBA L %> Twd (MM LT 2

WERZ, WEEH,

L WTFBAZ, E@NEE, RESRE

1) EFMRARIIG LB A AORET T YT 4
2) EMETOF v 5 TEEDHBER ST T b
37: CAEZMVABKBRREHHEOWH L LT
ALY - 7 =027 F v 2 R VBORET AT 5 72
HROREN— 2 DRRIHATHIMMIFkiksEA

D) 3RLETNOWRNIALELRDTOY T LOR ETH 70
RIE 5 P15, %0, W8, RO, KMl
o BRI 5 3 ENEARKBEREO BB

FISPHIAOL b (BN & ) KR S T
VaBY, H1HEIC 1 HONETAARFRET 5,
Tute, BAERAERCRELT > TOB, WL L
HELHL, REOHBIEAWCRIN TS,

f BEMAYHLS | A HERL2WERLR
L= 0 7 4 — RO RRER AL,
SN | 2 ERA R LS,

ISR, WAL, THGHE, RERE

1) BRIHE G - VIBBOEML - KT, +
V=33 YBORNTS L URGHRATH 2.
2) FOABEHNLARSEBOMET -5 &, BE

ST 8 OB LD REHE L 272

3) BRI & HRAERIEAOL b 1 BL 1B
EHHETHY, 74 ITMARCOI AT
Hot

P6~9, %2,

X3, 53, X2

FACS 2 WX TROSMAEL
WEE, HRWE, RGNEG, GETE, WRRG, EEeZ

WA TISHELZFA - LANSZAT AL, W
RMAER, A THAFEEA, 7Y -7O-3rN
T, oy ML GMETRS LURETROKS)
fLr WML LAABES 2T AOMEER 72,

IOV AT A, ETROMFRHRE REHRE T
2, KRLENFLMETHILET, kKT L 2 TOW

?E(k?)‘"ﬁ&‘(9167

Za=F WA bI— I RIER L8 -
A7 Lk, SR ES U 33
YRATLTHY, RO/ - RBERO L 28
50— K927 A LEERFO— TR L HIRAR
YATLMEOE T, H|WEORKZAL EIEN

HOBM, U EETRIIET CHBESOWMIL, W T ZEATES,
P10~13, %0, @6, 5H3, XM3
WAt 5 R - EEAA T
. BorHeE, MRRE, WFLZ, BRENiEE

ROT D74 A 2 810 & 0 SR 1290 2 d i
HECHVLATED, BEKTOBRT —< "Al
W ERIO 720 OREHN LR 220Xk
HRTHEH, Nt —Tid, MERIEORREH
VBT EIZE D BRAEEY % F ol HER RS
BILEAMET D, KEMIECAE IR EC
AD (AR IS B S4B 1bDA ¥ § =T 2 =L L

T, HWFEHMETRT RS~ PEEEERT 27
077 L% L. ZOREREEFIME LI LV sR,
KICFHE 3 KT

WEEERT B, ZONikE2
U v FORBRIEAOEBIZAHA,
THRTERITH D, (RO RBHREF I H~T,
W ORYE L BN SVEDTTERNTH > 720

P14~16, %0, K4, 5RO, LMKO




24

EBRIBBLREF > 2 —HREE (No35,

2

1992)

KepRBOK Y b ORIEHRE

Tk, RGNS,

— b SRR A DT R 55 T L L
Ertad, EITINEAFIIRND> TRERS 2K
O ETAMIOREMINT ) ZEOTES KT
EERRNHOLIN {20
B B3 EHT 208
WHRATESDERRID b LIZREL, EOEFT,
WRARE T VREEFE L7572, ZOBR, T

PR, WiGE, WRAG

N KON S HRETET, 0F s F O
{EMIB b AR TN D Z L AR Lo 3 -RBK
WOmE A 5L BEEATIT & Lo o0, 131
T CREEBDFAITEL, b 13
BRI E S R AT AKPHR O P RE
DRELER,

P17~20, %2, 3, 5H5, K2

BRAEEH OFEEMBT SHR
WAL, SR, ITHEE, RERE EHER WAB=

REFB AR E T T AT 5 o HEIIRATEL, B
BT B HEZDVTRE L7z BAMFHRT 217
PN S B A EREERDR L1 B IEAF L
STV, KRRALT2H 3 2 TREATET,
50 0MHzCOWY S — b FAH 6 5dB, REAS —

$f, Av¥a-5 RIER LIRSS SRS
NHBRMERIOVT, BRI L DEEHES LD
i, MOBOREFIZOTHRI L2, &l
RO G §REE, EEAKEEOS Y-
Yy ANMEL %D,

NERES 0dBO b O HNL. Er WHIHN  MERN, WEEMSOREOBLT, HR10
EFaZEizeh, # 4B EHNTE TolENHE,
= P21~26, K1, K11, 51, X#I
RABORS IMICMT 3%
WARE, B W, UTLZ, SHEZ, Wb 5 AR

BA SN T L= F 2 (HRC 40) HHAIH & L
T, EAR—VRETHEF ) V2L ) RBIMLETT
v, TAHGIELITORSIMLEKRRL.. £
DBETTRAMBOER, AdIILHE RdHiTM
TR O CEREC N LHESO KR L RD, £
ROLHEEF ) VORSHHERIADEB) THo

30HLNHRRTHS,

2) MTHMER, KOBALS0.04~0.17mmEEHET,
HEAHTHEI 0L BED L, RBTHMIITR
DML & b IZFHTHINERT .

3) MIEREOV TR E A LRROBILITRE
FHREVH, BEIOWTIADHEBAKE %

7 Bk, MTHEAHI0~ 00T 5,
1) MTHIE - TRERECRAL MG, ABUBE Lo 0 b p mas g
WHAR (1233071 8) OL—YOBNIKER
WFSAZ, MRRG, PHRZ, WA

F—UrIY Yy ETHOSRARRA R
HH% (G MIFHEA R MBI S AT VAR S,
FITHREED - DOTHLS I FNTIBEHRE
LTCOL—FmIMIZE 2YMBmET, 20
WTAHEE BRI L, KO Edtbhotz,

1) MEET LA MHRE LIBEOUN NS &

CHRESmmEL F D4 ¥ 3 3 H+FUM TS >

7

THUZH LEK Ar N TESmm AN IR T, )
BT M LRECRONZ DL & o120
2) %A ﬁtwnm!mm GABTYAL

Heid (R - %
3) MEWEILR Y EEAES, L’d)m‘/héhiid\é
RT3 LR AN

P30~33, %3, M8, HH2, L2

+@

) e



24

2

EBRIEBTREW € 7 —HREE No35, 1992)

AFy ML 2 2REETROAMEFEOHR

WFELZ, BHNiE,

HEE, RELESCORRFHCLEASAD
EMOWEBRIZBVT, Z0f LTOBEMTE,
OERLTAR, @Rk, OBRKEIZES
I, @, KEPHRSEOREIC L ) BB LA L
ENT A7, EITEOMRFHEO—DLLT, il
DRI F 5 b EER L TAAEMIATRR
OTRESIHE, O PEIEE SO TUDRRE

WRRE, SHES, W 95, GRKRE
i, BEERE AR 2HKN% S 27 AL RS
L7ze ROTIDY A7 LEMWTEFVEMOM X
WEEENL, 0, MBS EOSGR, KM,
TARMIIE & RGBLS B TR ORE % BIICHRE
fiofzo CORE ALRFACLVEIMTL AR
b5 ET-EOMEN BN,

P34~37. %1, W7, HH3, Lkl

LEMEBECEIIIXTL—YRHDR
WETE, SE S RGNS, (K %, IEIK, KEEZ

LA G a A SIS IEH(100) 1249800 A -
H S+ VAR (REI0T~10%m ™) &Rmk
ArFI¥ o2l =% 180 RBE L, BMKHE
BORMBIBGBER S n0%8 % 747 + — i
WAL L7 AL KA A Y RRIHTIETH
L7 BITMELEC X 2BITOME, RIE10"em 1L
LD A LEARDRBVTT ELT 7 AEAR
L GEAROHIIZ T L7 7 ARSI 7,

E 5 ITBEEN0 om CDRFHIL —HHA LAk 25,
T A F — HE300m/em FHTH A 6 B B LAt
Hi% o 7o BT — ORISR LT
L. 1200m/cm® T ik ABFHO# K2 12 12001
Uteo SERKTTERI= 50Tt S n O RAT AR X 1,
800m)/en® THEA B OB & Z10MEORAEIEL, #
10A DR E % 572,

P38~41, X1, M9, 50, XS
HRULFILRAYILD 1 AN—EPLIZY LRREDRAHEOME & MO
LI B, pEA, W OB, SRR, REEL JEERE

S, T AEEMEHRTIELIZLY,
ToR Y. a;mr;wuwrmaﬂk LTws,
BEPOBETEK LD i
BTG, 55 BA LY 1A
7 £ ACBAG &AM DML 513 5 i % O BUIE
LML TR E £ RS S E £ BRI, 96 200
x&nzimm TAULY 1 2 DRBIER I LS 27

Hﬂ@ﬁm}: I VIR DS |4R3 S LHRIER Z”)
cF# R o7 FORE, =
ﬂ Mﬂ(&TS’lﬂEl &h WX.U.}V)' 8fish % Of)
EARREN, LAbY 4 2HHEORED RO
OPREHREVHEEIHELRL, 71 22 OViH
0% & 2450MPa, 573KOFET b 300MPacd3 | s
BERLZ TS OHEIZSTIK O |- 1008 M
72

0T, = 1A% LACBAB SR HAILL, 20 LTOEfELY
P42~45, % 0, {6, 5K 2, XK 6

BERHEAONRL TORAE
B, R, AR, R

TERBIEH S RTKThH o MO F RS LT
DRELMEHER BT LI L2k Y, kMK
EWRRIGENT 22 ) - boAM LY, BilET— b
T & B R % KNGS R B & R L
1) @ERDPOFITREEZ SN T FRGEH O

BRI ATREL 2 ), KRS T

BUBIZ 70— bOH, MK, AHEXIZ6A S
T LB — R AT AL
2) BREHEEOMIER R ) TFL 2 TH 8 MPa,
T4 02 TH 40 MPa& KW I8, M EOBHK
o REFTHB,
3) HLVIERE LT7 5 RBIROEHAGTIEE % -
#

P46~49, K1,

B4, BR5, K3




# 82
ERRI TSI RGN € 5 —TWRAAE Vo35, 1992)

FETOREBEAOS (Y E FAROBRE TOERMOFE

FAYE FEREBRLAIII-F 1> 7T 58
&, BOEHEEEELRETH D, KRR THER
%47 3 0 7 ATAHRTH 2 RLT IR,
M7 4722 FCVDEERHVI-FT 12 7L, 4%
VIR, ERREOGRRNY, BH, #EIECRIT
FTHEIOWT, SEM, 77X likRUH2IH
LRSI LikE RV TRBR Lz,

AR, W OF, LI, PR

A VRN ~5%, KEBURREAT00~1000C DR
BCRELEYAYEY FRBRAS o, $7:, R
BIE LARIC & 0 RO LROMMS BIERIES) 0 i3,
AMRIEAI00T U ECIIEF 245, £ ¥ ViR
RECHRENLD ST ok ) BOERELE
ROFET A7

P50~53, ®1, @6, G, XM7

HI AT bREFHIMT SHR
WO, R EE LR, E 8, WKL, N S

BINTHTHL Y — YEKH 7 AOGHHGEHESR
SHEIC & 2 REHIE, MMET iR S EORRETT > 720
W7 ADITHiRE RfFi2, BMOIES) 12.7~27.4KN,
Hd5 X UBFHO MR X873~ 1173K, £ OMIER
FHIFMI20~3.6ks TV, T ARORLE
R, ERMREERT, MR

7 - AT ARSI L ORI LT 720

7 ADMLADTEMER, WIHIC L S312IE
—ET, MTREIZL D RE D ALK H I RIFE,
MUEA12.7KN, RIBEME0s THD.
TOYIHLINELTHT AL~
X, RE&70—FXRELL

P54~57, %2, M6, BH2, XK3

IFL—FOELY =TI I TAOBLERBERRIIOVT
KRAGMTE, TREEH, WPRE, %6, M

TFL - FUELY - YV TA (EPDM) O
KPR & > TR B FLRE L PIET 2l & W
R B70IZ, FHAGOE PDMNET A ERL
X fiv, AftoRECH
e, gttty - REESNOFHIHOIL L
o THLIZBLETRANEOEBLUEN L

HELLEZDVTRE L.
ZO#R, EPDMIZBIFA 7N~ LBKIZONT
B OHRNBRERMY B EHTEL, T3
yH TN IRELREMTAILIE VAR D
BEITILOALENILTES I L hbh o1

P58~61, ®1, M2, TH3, XM

N T FEEHEEY

e

LEE-2: b

HVL¥, G@E5M, KEEE, TROEYN, HTHE—, KEH—-

CF/GFENA 7Yy FREHFHORMMMRE L R
W, MR TR T
YMEER LA T AMEEMD
IR EEST 20 L— MR KL
T T BRI R B L 720

E06RHORMIOIE Ll L 28R, BiTRS,
R AWTRIE, > v LY — R, TSI R
BTG CORROFEIURL TVE I L2 RS
o

P62~65, &1, H11, 530, XMkl

@




24 -]
LERRIBESIRER > % —HRBE (No.35, 1992)
JPAFLIRRSITIUL - bEECE DT T LI DRE

RS, WFlTIE, KIS, HPAE, SHME—

F R PR QAGEAE ) 227 LBl =K 5
YTV L— MRCEINDAF L DERE, R
MLBTRKT 277 % cHibhTn

BLLBOOREYWMOEN LD, T)TL IO
MOV TS BAFCh o7 7Y 7L 7 R

b, £IT, MANOE PABEEAVT, 20—
LEREHHTHE 7 7L 728 fEL, £RHOME
1 BB, RREHMERIC OV TRE L

MD I THIET 288, 70 7L 7S ES SRR

v

L HIFSRIE 450 MPakl b & JFR I8
HHTHBD, WIET BT, MERRL
WEREDRIEL % B8, —RONY FLAT 2712k
DU L S B EAHER A TH B,

P66~69, %5, M4, BHO, AMK3

o ZalyF—4 2 rORIRLBEREBAEOED RBROER - MERH

WK, HOER, WO

Tal oy ¥—FARERHRL, BAF R TRIRE
170720 BPRHRIEASTIK £ T73KTHd 7 2 0 Rk
REALL VA%, 1073K T ADRERIZH 3 i
Thot, INOLORME G LI, BAFERAKELT
TR ERA LT RIMAMRTITORDE S —
FHERELLA, RIRBIEL TR (1073K) 12
FHIETREGHRENR . HYEROBIIOV

LIREHED, HABAT A

T, BHLASUAF A Mo T LD,
OEU: BT R R pHO L THRE L2 RER, R
124.0cm’min "', pHIX5.2~5 8A MM TH o720 &
EOIERBIE L TREKPOSROBIGER & 5% -
ZAER, WILTEDERA S, ppb LNV DG
OENUERATREL 2 Y, ZOBOMEKED R
0.0122mmol g ' T>720

P70~73, 4, M5, BH1, Xm2

ANy SETHBLES S TR7 L ABREOT LTS DE P MAERIMF

A%y § WRISRT VT 2 (A BADT et Ad
D, BB EArRAR L ORELHONIIT S
EFRBENTD, LaL, ArRRHOAFH
WRTHH0, EPMAERSITEND Z L3S %
Bofzo EIT, REMFE L TAMIROET S
DILEDS % BN ) T4 (KC) OBMAHEE, X
BRLES LU X RBIHROWAMBE L EPMAR

B A, MO, NMECGE, W s MOARHGE

EOBAEAFED &M L7zo KCIAFOK (Ko ) S &
Cl(Ka) M & MIFETROZHME L, MArOAr
(Ka ) SRHE (BHEMH) £ 08 6% DrEEINL 0
BETHIUGEATIEE NS NG, ZOlEHVT
RISy 9 S L IRT  BBREGH LI2EZ D, Arilt
AH120.3 wt. % F T o 2zo

P7T4~77, %6, M2, 5O, XKS

ERH X REBEOTREAAE

IR DN X BAKRERMODLE L > TOSH, 6
— T R A % e 72 12*% WHOEAAHES S
FORKIELENITHL ) IR L
1t bR E LL‘\“%L’J&"@E’H 0T, WS
FRTOHRKREHEL

AFEFOARND O RUC O D &iM5E LR,
W I L TERRO LN LD 12,

7 F P T OETEREBO C O DA i & i
LTH2ETh o 757, KR & 10m T Tkl
HEFE -k ot 1. LRREL EMOTHi#E
REBDETHNT 2 &, KROREGE S 2EMHH
10emT kG EAH S A% > 220§ 7250KHE &
200KHz D "D OB EBOBEREHAT 52 L2
£oT, WHIGROMMTL S AW TE 72,

*z, @4, HH1, LM6

P78~81,




#

IERRIEBTREW > 5 —FREE (No.35,

8

1992)

NERDPSRMRRBON Y I LEFMT MBS &
WEEE, AT, EAEZ, PERZ, W OFE

A EFBROWHMAERE S —> & L THRERIKEED
No Y AOREN IOV TR LLEREAD LB
NThas,

B HEISEHE L T0.59~2.36mm DRI LT
REL L7z, TAn) REIKMILY )7L, KER
EMF b LD I-4%KERIZH FREAN, 10
SREABLES B, E7:15, 48057 MO ERIL
A5,

2Ok, FHYT—Ta ERNEL, nIn
T2A05 MRS B4, 728, IFH—TSHM
FRRART D,

OB LT L TERT D L s
NI AN TED. LEORVEBEFIZ BV THE
R ADIREL 60~65%ThH 5o
PB2~85

%4, BO 1, X7

BER7 15— ELTOHXBHA
\BRHE T, AN,

HTilE,

# %i’z%lﬂﬁt L727 74 75— RUSy =R
BRI 7 1 7 — & L TRIA O Wikt
FRB 0, HMFRPH7 47— ThHoERKMY
N AEHRIHMERETT > 2

7 74 75— 1Rihit, T A7 FHROB D LA
ThHH, BRA7 47— & LTREC BRI

HEBs g, BTLFE, @5

AEEHH L.
28 & —iRiE, WEREEL T 47— L LTRAT A
B, AFREHOT LN ) A KL LR
F oA, HICBIRA 7 1 7 — & LTREKOMR M
MG EAMETHBEIL, BRTERTHY IR
Wiz FIALORE LA BN,
P86~89, X4, @5

. B, RO

F R PREDOFABFIACHT 2HR

WEARCTRETHF R PEENET 47— LLT
R AL ERE L.

F R P ORILIZEABRIRFRTG F £ M#L %
HOHE L1k, B THIT 200 HRUTH L.

BIRC T 47 121044 — ¥ — DB L BH, GF
12,0.1~ Imm 5125045 L, BRI 27 0 42 C v

WREHES, ATFilE, K 8, RO & HE 5

RBRF R P/SY Y — £ RANEMT 17— £ LT
SMCHi, 5~I5%RAL, TOWELH <1
SIRMMRIET ¥ 525, T RARIONET
BESEL, 2RI EMAIEN % B HEF R P /S 57—
ESMCO7 4 BT BE, KANEORRT
ISRBERATEDZ LA F o1,

P )

P90~92, ¥2, H3, 5H3, L2




CADAAIL MG (ECEBESR) ORERES X7 LORR
BT S 27 LORIENE L & BRRREF EOHE

SoTHEE, ERZ, WIEEE, WTLZ, e, RRSERE

Study on Improvement of CAE System Operation and Decision Method
of the Shape

SAKAMOTO Yasuhiro, NAKASIO Takeyuki, SIBA Nobuo, YAMASITA Hiroyuki.
HASEGAWA Kouji and HAGIWARA Tatumi

Automobile products makers have shifted to get a order by specifications to fulfill their functions, not by drawing
data. In order to respond to this demand, We think CAE (Computer Aided Engincering) will be the most important
technology. But CAE have some problems.
1) 1t takes long term to have the capability to design by using the result of analysis.
2) It is very difficult to analyze 3-dimensional products

We've got some solution for these problems in process of development of “Piston CAE System”. And our CAE

System is getting easier to operate.
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Automobile Mechanical Parts Inspection Using Image Processing Method
BABA Yoshihiro, HIGAKI Kazuo, UCHIDA Sumio and TAKEDA Mikio

Automobile bolts are made by a thread rolling machine on a large scale. At the rate of 10,000 to 1 a bad processed
bolt occurs. Now a human inspector looks for a bad processed bolt with eyes, but he often fails to notice it. So an
automatic inspection is strongly expected. To realize an automatic inspection, we have developed image processing
board employing image processing LSI and an automatic loader employing parts-feeders.

(inspection items are slight or none process of thread, that of V-notch and none process of serration slot.
(2)To decide if a inspection sample bolt is good or bad processed. we measure outside diameter., core diameter and

depth of tread at several points, and we compare these data and that of a standard sample bolt.

(3)it takes only one second to inspect a bolt using Image Processing methods. It is sufficently fast to realize an

automatic inspection line.

F-U—F D EELE, CCDH AT, AERE, AL

1. 8% B

24703 x-S EPLETHRTFHMORE
2Eh, MTLE - A7 TR B8 D% ) ORKE
BRI B, RECROABSKE-RE L
Z2TWA,

AL P EEIRC L ) KREESATY
A, #1 HC  HOWETRREFRES B0 15
WZIBTHo> TOARBYBRALT D E, Ty b
SROBERBIZOENBIATTEL, MAKOGBHEH
WAL o TS| & T ORI % B,

e, BERVHRTEMBEET- T2, F
HORBOFHSHBOEDTLOARMER LIS

®1 GREERL FORIAS

® om 1
®om
Az
~o K8 | xv—2a AWML
REX] * m T
® m T
i [ 3

DREOTHETHY, REL LAELE (REDH
BiLAECETN TS,

22T, AWETE, TEAFLEALATETLE
a— S EMAGDEERARENIZ L ), HRIH
FW P EABRETIRBERB LRIV THR
ESEN

2. EEEAFL

EIYEA AL AR & ) KRR ShT
VB, #17HC BORETRRAVRET 5.
AREEBORE, il BEE O R & 5
FrEnaiibhnh, WHMIIHIET 520103 %
LIZHETH N, 7o& IEERE L T b HFTRERX
L,

ELTECES
B, WL, REMEOHVOL,
VIRBAMLTH B, AHETIE,
CHHENRE LABRE LR L,

BRI CRESRELZABEAFRL OB ETR
+e

3. YRTLME
BHRREGL S | AR L ERRA S~ K kS
=97 4= Y EROLRRRIT L), AR
b T SRIEFIL 7z, AR | i

ve

v e




k)
(RVRAML) (VBEAMT)

BR) RENREBEELL b

[ %

HEBOSRETR21Z, 707 7 RE

(RIS 3> PCIBELS (7 )
CPU:80286 (12MHz) ,RAM:640KB

(2EME=Y PM-120T (ite EiB{EHRM)

(3) {4 7R ¥ IP1600 (MiffLRIEHi+ 5 —)

AORAAHAH =¥ AZIF1M (8157 2—2)

(SSLRMFLEA A7 KPI7I (WHLET)

(CHERMBS —r > 23 bu—F

ER2 EBEAFL MEEREONE

S3D8-CKF S3D-P,S32-A4K (A 411 >)
Mx73a> 7L o4 DS-1/4 (WELI > TV o)
SIFIFAL =7 7 4 — ¥ EB-0C (HMEHH)

9 RS 74 =% NC-5 (HEMIHE)
0% } » /% EU-09, TRV-3-180 (ARBSKTHR)
14/SL — & AU-16X60 -x7-W)
128MIEH  HOEAT 6 W, 60HzAT
IIEMEEM 7 + F ¥ B3 00 (#RA L0 >)

2 T
Jrbe>4 OOO

oo

B ABEEAL RERROTO, IR




WEAOBEIUTOR) Tho,

AR =Y 7 4 — FICARL R RN BRI
P L DR <=7 7 4 —FI2k D, A b oS
DR L THIEEND, A b o/ ORI EB A
Wt B LR £ B, Rk osuk
Db | O ORER BT B,

REMECRAPHE LA SR L%, TR
7L AT CHBANEFTY, BRAAH— K
LD EEHOINE, HE FVRSERERT-SEL
THIT 5o MEA/CY T ATFORRLTBULR
@7 -y LRERT - LML, AENEENT .

HEERIZLD, AL S EBESERESER
B LUFREY 2= ML LTRRT 2T
EXN

4. REFEBSURERR

HEBERFN P ORIHER, DTFOFMIZL S,

FHRBDVTEAROWEM B L, 51,
G, AVREEMEL, RET-5ELTERL
TH<.

(E3E2 OEEFOY 4 2 FONT, BEMIE
THHBEOKTHEEORKEEWL, 6
FOTA 2 FINT, BEMIEITHIEEDK
FhmERMORMEEWR £ LT,
HE=WR-WLTRDE,

BHHERB2OLKT 1 2 FYNT, BEMIRTS
BEEDOKF S EREORAMEEB L, BAME
BRELT, 4HE=BR—BL TR,

(OF VRS IZ2AITROLIME, GEED,

F RS =HE-TE

(SIRESIZOVT, [ LA
VRS EMEL, R

K74 E é ; w4 EY

FERBLT, REDL

[ 7

BL: MoRl B

=

S o8 3
WR: BoRAME

Z%

AE-BR-BL GE=WR-WL #7R2=HE-6&

WLt HORAE

B2 - EE- 2 IREOHMEE

U THIULRS, TR CHREARRE

= R

kiR, BETFEL 3 yHOMELRICH LT, W%
5 XUHGEI L BERBMOBWAM 4B E TR LL
R, AR | BB 001 0B THo 1

2055, WAL BLEETH), T4
ZEMABAC O R L RETH D, REDO L5
AR I B LRC, MEREHRLT &N
LSHRORETHD,

92/03/30 % w KL HMEA=2—xx 11:00:00

” #
"

T

W) 4= —ifi

= n LR MEET - S ERT D 77 2w % 92/03/30
94z EOES=1 11:04:00
T Ay FrRmmLTF 2w,

15— % —THAESHRR

2Ry =T X—TT— BT
742 EE=56
(BUERR)  HE BE AR
a4 43

REIX—T, RENHERATT S0,
[ % AEos  wEos

(2) MET— 5 Rl

seAALbEE BETOI L 92/03/30
11:25:00

2Ll 2o fii=128 74> Fo%=3 [RHE

Wl RARE A & G & AR

5 GHEOA B4 81 41 41 43 43

M0 W % 60 61 50 48 10 13

188 # % 62 61 50 52 12 9

WERRE=R &

RABE=120 TRRMEH=3 RANM=189

(3) Wil i

B3 ABEFFLERY T b0 ITRNES

v e



EBIHA L A 7 kO T OB
V7 MILTRERTEREF—LY 5=
IRy =T - DATRETED LS TRES
RTHD, F—K— FRECENTOEVATOES

BT B LATES
E30 (2) BEF— 5 ORKTR, HSEIH
LA 7 Frofiil s e & FHET, K&

Ty HEBER SN D

D (3) BEBTOINE, BE FTREOK
D3 5, KM TFHEHRS NI Rbho ¥, 4
PREGDT— 5 ThE

5. ERMEA—-KIP1600
BIGREA—F 1P 160005IEER3 IR
"
ABIRIGIA — VIS TR ¥ —CTHRL
b B{OHYHLS T (1600 . CM
0S%= b7 LA)EMVZA= Ky L7 @I LD

IRABMELAEIBEWTROS VLB X F
Wi - W WEEE 1 /3 0Lt E

TEE
¥ 5.

YORERAT 5 MZERHEL, TE
FTHILICED, TRPSTY

WRMIEA— K1 P 1600

B2 WA K| P60 0O MR

W (g M R| 256x24 0mE, 2MiEE
A 18 %[ MERRES 2Fc>
W R 5| WAREES. 1F A
2ifkL~n | 2568H (8L F)
TA~N7 b K| 151 (EXBER)
EEEEIECE WBERE
T4 Y T RERE
i@ | eFAv—t (1/308)
1>$72—%| PC98O 1 <2
K—F#4Z] 169mmx149mm
#HEH® (BAS 1C, CAM)

=Y ALRALERBRY X T L MET S
ERIRAL MRE (RS, )
LSO 5 SVENFRRE (BRI LA, 2, (X
VIR EHF ARE CRIZIEHT LHRETHD,
A= FOLH - RiELE2 1R

6. & T

WRAEYAL S | &R A BRRER- k&
K7 = SRR ER LR L, AR
b ERRET BT L7

TEB

CEVETRSSY s T EETANE ETURE 2
wAETHD,
oo WEFEBLRI
wBET D,
X L3
1) B, W, Al BT, MR KBRESTHE
HFFE MG, 31(1988), 57-60
2) 4T, A, K, B LRRFERTHEEIR
. 29 (1986), 19-25

—9 -




F AICH T X TIROEMAEEL

) Py

WEGE, ERME, RN, BEEE R
Studies on the Advanced Carrier System of FA
OKADA Yoshio, TAO Hiroyuki, HASEGAWA Koji, IKEDA Tetsuhiro, NARA Ryoji and DOMEN Hiroyuki

In recent years, there has been development of the production facilities, like industrial robots and numerical
control apparatus. There are many needs of flexible carrier and inspection system for various type of works.
However, handling and inspection processes don't make 50 progress

From above points of view, We constructed an FA system using fiberoptic LA, paying attentions to reduction of
labor for loading and inspection

In this study, we have developed several systems as follows
Networks.

1) A pattern recognition system by Ne
2) A visual sensor using color image processor
13) An automatic inspection System of cylindrical parts using an optical fiber sensor
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Design Technology of 3-D Surface by Analysis
SAKAMOTO Yasuhiro, NARA Ryoji, YAMASITA Hiroyuki and HASEGAWA Kouji
Recently, there are many goods formed by complicated 3-D surfaces, that is a consumer intension. Our purpose is
developing the technology to design "functional” free surface by using the result of analysis.As a interface of CAE
(result of analysis) — CAD (shape of goods) , we developed some programs to produce co-ordinates of points which

indicate a limited stress, and created new curves or surfaces by using these points . This method was effective for 2-D.
plate, from the view of repeated times of analysis. But it had some difficulty for 3-D solid. Because, using random

numbers of points cause distorted surface. This solution is a next year theme.
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Research of Manufacturing Underwater Cleaning Robot for Trial
'YAMASHITA Hiroyuki, HASEGAWA Kouji, NAKASHIO Takeyuki, SHIBA Nobuo and NARA Ryoji

Recently pool is used prosperously as easily leasure and health promotive instituitions. But pool must be maken
clean all the time in hygenetic request.

Another hand oyster culture is popular in Hiroshima. The water tank for oyster culture must keep clean all the time
for normal growth of infant oyster. But cleaning of pool and water tank is very hard and it is difficult to automatic
cleaning.

As one solution approach for these problem. It has two
for mioveme, ‘one wnlerwatér pump for eleasit’and oné board mérocpmputer ¢ sstomatic/coutral of rabot
movement. The weight of robot is equal to buoyancy of robot in water

For this reason, the weight of robot is zero in water and robot can move on the bottom and wall of pool or water
tank. We tested this robot and evaluated the performance of movement and cleaning.
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Studies on the Estimate Technique about Efficiency of EMI Shielding Materials
HIGAKI Kazuo, BABA Yoshihiro, UCHIDA Sumio, TAKEDA Mikio, FUJITA Toshinari and OKAMOTO Katsusou

In the present paper, we will discuss 2 themes which made by to send technicians belong the company within

hiroshima prefecture. To summarize interpretation of the results, we can explain as follows.

(1) For the conductive composite material mixed resin and carbon powder was superior in EMI shield and shield effect
at 500MHz was 50dB in low impedance magnetic field, and 65dB in high impedance electric field

(2) 1t was found that it is very important to investigate about the effect of the impedance between the case and that
cover on the shield effectiveness for the prevention measure of EMI

(3)1t became evident that it is necessay about 10dB margin for the prevention measure of EMI against the difference of
‘measuring results by the different measurement environment, or the difference of the distance between antenna and EUT.
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Research about Drilling of Hardened Steel

NARA Ryoji, NITTA Akira, YAMASHITA Hiroyuki. MITANI Kenzo, YAMANAKA Osamu and KURAMOTO Mitsuo

We tested drilling of prehardened steel (HRC 40) by using drilling machine and carbide drill in the

limit of drill

life. In these tests. we evaluated the damage of drill. accuracy of drilling and characteristics of quality of affected
zone by drilling and hardness and we got followings about capacity of carbide drill.
(1/The drilling limit of one carbide drill in point of view about accuracy of drilling and abrasion of drill is about 30

times .

(2IAccuracy of drilling is about +0.04~0.17mm. Hole direction change slantingly with damage of drill.
(3Material struture after drilling almost does not change. But hardness of hole surface becames Hv30~100 with

damage of drill

RBHEML, 7Ln—F 8, BEF) L

1. # L}

A Y
ELIFLEMASATOYS, SEBE L Tu v
ERMLT, MLTHROEM, MLEIFELLC, W
T2 MERS ORISR, HHESHKRTSH

BEOFHIMI LI VRANS D,

ZDf:, FRETIZZ OB ORS LYk
OB UL 0w T ISOV TR, B
fiol:OTHRET B

2.X B H &
L= By GREREER R
A A7 1) L R R L
T, | s 3 NEATASIIMLEV, —
BRI LADTIERE, 1 LI
DIRBBEOGHH, MLAOERE % LOBRELR
THEZL VTS

3. RBREREER

3.0 A& R
FEEERE PRI CRERE ) v iz kY, RO 2R
W EARGES D HRC38~10) &% OMIANT

MARZER
Tl B AT

B RSINIRE CFERE

EEB LAY f0K— L BYUD 600
| GERRmEN L (TAIAI P Ar A

WAH O BE| C0.28, Si0.43, Ma 112
(%) | S 0.083 Cr2.46, Y 0.10. Mo 0.31

RATMT RN
Faarns st
[ETEXTES
ICEEIES

AAXFH MODEL7RIM
WA AW

WA MVK G2, ABEE : 25g
OLFTRWN WAL RN

[T

B

8
| x40, X100
[mrmmemse] m:7ram n—n7 2t Ms 38
(R npE| w7t N REGRDER

FlEADMIEL, RHIMLES, LADMEERK
WEMEL, KANEAHIHEEE RO,

#6 FUMSL2EAMHTE, BRI1IRT LS
CHEEHHOMLOz®, YHDF 5 ¥ 7ORE
HIEAEEC, LG BEREIEHA K X VRN A S L
. RHIEHIMS7: 0 A5 1 RT
LEERAMAL, B2 HIMLETS
DB LI, B S B RARST, #

WRIZFINEE, Wi LR, CHIL T Y Ny

-




TLERSHMI@E %), F)LOHORBIKED
ELL b IT ETRITHRAMAS 5, SO L
HORAN LR S HRBRIL0BEAIHETH S, §H7
DEFEE LTI, 7420 F)VOAELDBERRR
HAD D, YIKROT 28T 2 AU BMTAF
bhstw, FHITALDLELLND

AR

Kbl gt
05

Kb
w07

AHHEE
0%

BRI FULDIORERR

3.2 RSIMIBG

TR E LTI IR, MLEEOEs 0%
b, wARGEHE, fHETEOB 6 SELIWD kiFr,

IMTHEC2VCTIRE 3 ISRT &) M LARSHE
HEMTAD LS, his, FHLsestmLr K
DKL SIS, RbHEHI0~15HB: ) TBIEA
LAdkEL, EOMkIE Y VEI OB sk
M kR, RHIUBOLKLSE, M) AOmH
Hom 5 B —EEKLBHREOI LA
bh b, K 3 F YN OYI R —
T4 STy VikbBRERDFRENEITLTS
2OUAMOBNAME SN LA LEET S L TR
DERLHIREBERMLTIE %D,

MLEE OB SOV TE A ZRT .

L T I T
R
R HERE KRR EOME

EXH

BWEIZH 1o TIHRAIM £ A bk, QKEWM
B EE D YW L7 b 0%, AMEI
BIEFET L WM T4 ?‘(‘ﬁﬂfﬁﬂir{oﬂ
&, FEGFASETHAME ETET, MTERE AR
ELBVEID, RS RO T BT
TZARE D7 VT & (7% T OB % e BN
0, —HRS~6A AR L 2O P RMEM L LT
Fu,bL

)

o

g—"

=) mEIeH

g s ey

10 e

o 8 (=)

RbiRE

2 RSIMIMORIBRHK

— 28—

()

(O ]



BHE S OFYMAHA0BETHY, 2201
HbbHs kS ITRSHMCOBEA E TR TE{LRE
HIBEALRZRENLRV, Kb IRBABEER L
2bh1:0 5, ABGMLEHCOMTHEILBRAS S
b, B L B L TH0~ 1070 THEAMAL,
MTHAROE S 2H 4 m A — ¥ OEE Th o 1=,

BRI DV TIRE LA LOBLBO SR
Botz EETEDS S, HHOF)ALTORBY
ML TRmax40 ™, 7 B 10MBF T2 um,
200 ~164m, 30M—21um, 408—36, mOME %

015

0.10

0.0 b, —EERES LR 72
U MIS R BRBIEE LTR, WO E-RL
e, CLAETRRFTHS,
ML CHBI S 5ORMTHET, AOHAL
) R T T T O e T rre
" oML LTHROAEL DA Ew K LTRS
B3 AOKALS WL - B ETAE, BEALCHHORE

AR D Z AR TH Bl S 5 2 bR ET 5,
MLEIECADHMBEIZ DV TR SH I HMI0E S -
DEREIZLT Y VORI, 228K FY
MEEBBEMTETHUL L,

4. & B
BARSRLT L= FOMORBIMLEFT R
DRREN

DEHEF )M L 2R S IMTTRABIN (i
C38~40, HIF8mm) TAMOMLALIME, T
SRR RIS A CHRRTH .

2INT WL DV TIITTAKI0MS /2 ) A S TR
PRI R, 72, AOEKLAIRFY LY
BR2 mOEME TURCYH OB, YRBEORKN % LRI L
DLENHLN, KERTIZ N LOGIKOELEH
~FREG,

30L& DT SRR T2 Tl O#L
BELREEALBOONED 512,

LR 22V T A D HEEGET ¥ 4720
SHLHEAHN, BLHOE S 28wt — YOl
Thb. M LTSS 21E, RmaxT40~16 4 mFE
THT RN, BAMAORBIBAED RS A
NEEDTIXEOEWEHLLDEEROND,

™~

W M35 (R X400

L™

B4 RHHERENTIEORE

— 29—




WHEE (137 18) OL—HEEMIHKER
IIFBAZ, MREE, PHRZ, MR
Laser Cutting Test for Super Heat Resisting Metal (Inconel 718)
'YAMASHITA Hiroyuki, NARA Ryoji, NAKASHIO Takeyuki and SHIBA Nobuo
Inconel 718 as known super heat resisting metal is used for structual metal of several machine like gas turbine. But

Inconel 718 is difficult-to-cut metal and its characteristics of cut, grinding. drilling. etc. is not clear yet.
Inthis study, we cut inconel 718 by using CO: laser . And we clarified the characteristies of laser cutting of Inconel

718 as followings.

(1€ laser with max power —lkw can cut inconel 718 which of thickness is above Smm.
(2Ranking of cutting ability based on used assistant gas is (D02, @Air. @ (Ar.No) .
(3Relationship between laser power and cutting speed during assistant gas is the same in spite of difference of

thickness.

(41Heat affection on laser cutting zone is small on condition that low power and high cut speed.

(5Ranking of heat affection area based on used assistant gas is (L0,

DAir, @(Ar.Ny) .

(61Heat affection is big with much flow rate of assistant gas.
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Research of Automization of Metal Model Abrasion by Industrial Robot

YAMASHITA Hiroyuki. HASEGAWA Kouji, NARA Ryoji. MITANI Kenzo, YAMANAKA Osamu and KURAMOTO Mitsuo

It is difficult to automate the metal model abrasion because of the following reasons.
(1Metal model has very complexity shape which mix the plate. spherical, cylinder etc.

120nly one metal model is almost manufactured.

(3Metal model is abrased due to selection theory which most projection area is abrased first

(41t is difficult to check the surface rufness

shape accuracy in teh middle of abrasion.

In this study. we made the automatic system of metal model abrasion by using the industrial robot . developed the

abrasion tool., tool handling mechanism, and robot control programing method ctc

And we tested this abr.

0

system and arranged the metal model abrasion data for this system.
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Effects of ArF Excimer Laser Irradiation on Sn-Implanted GaAs

IKEDA Tetsuhiro, SHIBATA Hajime, HASEGAWA Masataka, NIKI Sakae, YAMADA Akimasa and MAKITA Yunosuke

Rutherford backscattering spectrometry (RBS) of 2.0 MeV He ™, Raman scattering spectroscopy with Ar " laser
and secondary ion mass spectroscopy (SIMS) have been used to investigate the crystal quality and the behavior of Sn
annealed with a pulsed ultraviolet excimer laser (ArF 193 nm wavelength, 23ns pulse width) on Sn-implated GaAs.

Undoped GaAs (100) wafers were implanted with Sn  at energies of 400, 220 and 120 KeV to doses of 10" =10'cm
to create a flat concentration layer ranging from 1x10'7 to 1x10”'em " with about 800 A thick, and then they were
laser-irradiated at energy densities lying between 200 and 1400 m)/cm’.

As a result of an analysis by using RBS. thickness of amorphous surface layers for as-implanted samples with
concentration of 1x10'*,1x10* and 1x10*'em ™ 200 and 24004 respectively

The channeling RBS for laser-annealed sample of 1x10%'cm ™ showed that the minimum yield (X min) decreased
with an increase of laser energy density. and at the energy of 1200 mJ/cm” it was 0.04 which was equivalent to that
observed in an unimplanted GaAs wafer. It was found that the amorphous phase was recrystallized .

The surface segregation of Sn whose concentration was about 10 times higher than the as-implanted sample was
observed in 1x10%cm™* at 800mJ/cm®.
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Fabrication of the Modified Potassium Titanate Whisker Reinforced
Aluminum Alloys Composites and their Heat Treatment

TSUCHITORI Isao. NAKAMURA Kazukivo, NITTA Akira. TSUTSUMOTO Takahiro, HARADA Hidefumi and INOUE Yasuo

Currently . short fiber (whisker) reinforced aluminum alloys composites were remarkable for their performances,
but these composites can not be usually increased in strength by T6 heat treatment . This subject has been considered
to be attributed to the reaction between the reinforcements and the elements of the matrix Al alloys. In this work , the
reinforcement adopt potassium titanate (K.0+6Ti0:) whisker which was modified with purpose of suppressing the

reaction, which was increased crystallinity

The modified

0-6TiO: whisker/ACSA alloys composites was

fabricated by squeeze cast-ing and their mechanical properties were examined. Consequently this composites
increased in tensile strength up to 10 % by T6 heat treatment, which were 450 MPa, and keep 300 MPa at 573 K. In
addition. elastic modulus of the composites werel30 GPa.
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Flame Spraying of Resins without Pretreatment of Substrates
NOJI Hideharu, HARA Nobuhiko, TSUTSUMOTO Takahiro and SERA Tokio

Up to now. spraying of resins without preheating of substrates was not possible. And so large-sized objects and

‘materials which are weak in heating, such as concretes and woods could not be applied spraying of resins. Therfore,

improvement flame spraying apparatus and spraying techniques were estimated. Main results were as follows

(1)Adhesion of spraying of resins between substrates and coatings are not anchor-effect.

(21By improvement flame spraying apparatus and appling proper spraying conditions.resins spraying without
preheating of sbstrate are possible.

(3Materials such as metals. concretes, stones and woods can be applied flame spraying of resins.

(4)Adhesion strengths of polyethylene coatings were about 6 Mpa, and nylon coatings were about 30 Mpa

5/Spraying of fluorocarbon resins became possible by using this flame spraying apparatus and appling proper
spraying conditions. Especially heat balance is important to get good coatings.
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Diamond Deposition on SizN4 Substrate and Evaluation of its Adhesion
Property

TSUTSUMOTO Takahiro, NITTA Akira, TSUCHITORI Isao and NAKAMURA Kazukiyo

Diamond films were deposited by means of the hot filament CVD method using TaC filament, where deposition
conditions  such as CH, % of H,-CH, gas mixture and substrate tempetarue were varied. After qualities of the films
were evaluated by SEM and Raman spectrography ., adhesion property was examined by means of compressive topple
test.

1Films with the Raman peak of diamond at 1333 cm ™' were obtained in the CH% range of 1~5 % and in the substrate
temperature range of 7001000

(2/The compressive stress at pealing, . in the compressive topple test, could be used as an index of the adhesion “ ‘
properties of the films. However the thickness of the films. t should be kept at constant in the test because @ c is

strongly influenced from t;.

30 improved with the T, rise over 900T while CHy% had just a small influence on .

4)Amount of Si detected in the pealed films. gradually increased at the T, over 900 where the . rised. The
reaction between substrate and gas phase might affect the adhesion property.
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Study on Hot Punching of Soda-Lime Glass
Effect of Punching Temperature on The Preciseness

NITTA Akira, HARA Nobuhiko, TSUCHITORI Isao. KATAOKA Yutaka, YAMABUKI Suehiro and NISHIMURA Shigeru

New press piercing method with a pair of high strength carbon dies, were developed and it was applied to punching
of soda-lime glass. The test conditions of punching were 12.7~27.4 KN of pressure, 873~1173 K of temperature

and 0~
hardness tester . thermal expas

6 ks of time. Punching of soda-lime glass has been investigated by microscope, high temperature micro
sion tester . micrometer microscope and joint shear test. Main results were as follows.

The preciseness of the hole sizes was constant from the punching time, but from the punching temperature.
The experimental conditions for the best punching holes were 973 K of the temperature, 60 s of the time and 12.7

KN of the pressure
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Study on Prevention Method of Blooming in Ethylene-Propylene-Diene
Rubber

OHASHI Toshihiko, SHIMOHARA Ichiro, TAHIRA Kimitaka, YOSHIMITSU Yoshikuni and WATANABE Hideo

The blooming of contents in rubbers decreases their products worth and inhibits the improvement of them that
utilized compounding technique. Like this. it is a very important problem on the rubber technology . Thereupon, it
was studied about the prevention method of the blooming that was generated on ethylene-propylene-diene rubbers
(EPDM) on this research. To put it. it was studied with a purpose preventing whitening of EPDM which was

gencrated when it was immersed in hot water.
Immersion tests was carried out about the vuleanized EPDM rubbers compounded some recipes, and it was studied
about a cause of blooming, its prevention method and its evaluation methods. As a result the knowledge about
blooming of EPDM was enriched. And it can be hardly reduced whitening of EPDM by adding some kinds of silane
coupling agent.
We are expected that the knowledge and results obtained in this study are able to apply to EPDM with other recipes
and some other rubbers and do much for solving the problem of prevention of blooming of rubbers.
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Study on Effects of Resin Modification and Fiber Finishing to Hybrid

Composites

TAHIRA Kinitaka, YOSHIMITSU Yoshikuni, OHASHI Toshitiko, SHIMOHARA lchiro, TAKEUCHI Syoichi and SAKATA Jun-ichi

The poor interlaminar shear strength of CF/GF hybrid composites fabricated with unsaturated thermoset resin is
generally attributed to a lack of bonding force btween the matrix and the fiber.Consequently it was studied on
increase of interfacial bonding force by the ways of resin modificaiton and surface traetment. Epoxy silane and amino
silane were used for surface treating agent. Meta-phenylene diisocyanate were used for resin modifing agent. As a
result,the CF/GF hybrid laminates were improved mechanical properties by these chemical process.
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Developement of the Prepreg used Non Smell Epoxy Acrylate Resins
SHIMOHARA Ichiro, YOSHIMITSU Yoshikuni, OHASHI Toshihiko. TAHIRA Kimitaka and SAKATA Jun-ichi

The application of non smell epoxy acrylate (EPA) resins to FRP have been studied. In this work , we have developed
the prepreg used non styrene EPA resins in which methacryrate derivatives were used in place of the stylene.
Thickening of resin by isocyanate (MDI) . handling problems and mechanical properties were investigated. The
results were as follows:

1) Mixing ratio of MDI for easy handling of prepreg fabrication were founded

2) Mechanical properties of the prepreg laminates were nearly equal to general type EPA resin prepreg laminates.
(3) Pot life of prepreg was about 30 days

(4) It was founded that these prepregs were able to be molded under low pressure such as contact pressure.
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Study on Thermal Decomposition Treatment of shredder Dust and
Study on Recovery and Measurement Technology of Rare Metal in the
Solution

WATANABE Hideo, TADANI Isao. HIGUCHI Kouichi ,

YAMAGATA Yasuo and AIHARA Masato

The thermal decomposion of shredder dust was investigated. When the temperature of thermal decomposition goes
up. volume of flammable gas increased . Optimum temperature of thermal decomposition was 1073 k. An incineration
furnace was experimentally built on the basis of these conditions. and these dust was decomposited. Furthermore,
recovery of lead was investigated with xanthate immobilized silica gels (Silylxanthate) .

The optimum conditions of recovery were as follows; pH region and flow rate of sample solution were 5.2 t0 5.8 and
4.0 em~*min ', This method was applied to the determination of lead in natural water on which known amounts of
lead had been added, and the results were satisfactory
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Quantitative EPMA Analysis of Ar in W Films Deposited by Sputtering
KAJIOKA Hideshi, HIGUCHI Kouichi, KAWABATA Keishi, TAKAI Osamu and MASUMOTO Yasuhiro

Sputtered films are known to have the sputtering gas incorporated in the deposited films. Here we used electron
probe microanalyser to determine the argon (Ar) content in sputtered tungsten (W) films. Then we need to obtain
analytical standard for Ar gas but it was very difficult to do. To overcome the difficulty encountered in obtaining the
analytical standard for Ar gas. the feasibility from the physical standpoint of using as analytical standard KCl
composed of the neighbor elements of Ar was examined . Use of the mean value of CI(K o ) and K (K o ) intensities as a
calibration for Ar(Ka) was proved reaonable. Ar content in sputtered W films increased to 0 (nondetectable) to
0.29 % with decreasing DC bias from —100V to —500V.
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Investigation of Polluted Sediment under the Oyster Farm
KURAMOTO Yoshiharu, HATA Noriyoshi, FUJIMOTO Muneyuki and KATAOKA Yutaka

There are a very large number of islands from the central to the western sea area in Hiroshima Prefecture. The
oyster farming (140,000~ 150,000ton/year) is going on widely because of the calm sa and the plentiful planktons.
But. as the result of cultivation in the same sea during long years. oyster's excretions were piled up to the bottom of
the sea and had a bad influence on growing.

Water and mud was examined to remove the pollutant under the oyster raft and purify the nursery

The findings were as follows:

(1/The examination of water under the oyster raft were much the same as it in the surrounding areas.

(2/0n the surface layer of the mud, COD was about 20 (mg 0/g) under the oyster raft and it was about 10 (mg O/g) in
the surrounding areas. The former was twice the degree of pollution of the latter

3)As for the mud under the oyster raft. COD on the mud over 10 (em) deep was below 10(mgO/g) It was about the
same number as it in clean arca. Therefore it was desirable that the mud should remove a thickness of 10cm from the
surface layer.

(4)1t was possible to measure the thickness of soft sediment by the two wavelength (50 kHz and 200 kHz) ultrasonic
generator.
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The Method of Separating the Fibrous Calcium Carbonate from the
Waste Oyster Shell

SERA Tokio, MARUSHITA Kiyoshi, FUIIMOTO Muneyuki,

KASHIO Takeyuki and SEKI Morio

The method of producing the fibrous calcium carbonate was examined., for the purpose of enhance the value of the
waste oyster shell, the results were as follows;

1) As pretreatment, the oyster shell was added to potassium hydroxide. sodium hypochlorite solution of 3~4 % and

it was boiled for 10 minutes or steeped about 480 minutes on normal temperature.
2 1t was separated by ball mill for 240 minutes or by mixer for 5 minutes . 'Y
(31 This suspension fluid was filterated by suction and dried. the fibrous calcium carbonate was made.
4) By above treatment. the yields of fibrous powder were 60~65 %
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The Application of Waste Oyster Shell to Fillers of Resin

MARUSHITA Kiyoshi, YAMAGATA Yasuo, KURAMOTO Yoshiharu
SERA Tokio, TAHIRA Kimitaka and YOSHIMITSU Yoshikuni

We have manufactured fiber-like and powder-like fillers from the waste oyster shell by two erushing methods and
compared them with the heavy calcium carbonate (calcite) as the fillers for FRP. the results of experiments were as
follows:

1)As concern mixing into vinyl ester (VE) resin, fiber-like calcite could be not filled more than 30 wt% since rapid
increace of the resin viscosity . but the powder-like calcite could be filled up to 150 wi% as same as commercialized

COs

21The mechanical properties were affected by the filler ratio and filler material . The modulus of elasticity was raised
and the strength was decrease according as increase of the filler ratio specially in fiber-like calcite.

3/The powder-like calcite can be used for the fillers of resin in terms of price, because we can simply make these

heavy C

micro powder by pulverizing mill.
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Study on Effective Use of FRP Waste

YAMAGATA Yasuo. MARUSHITA Kiyoshi. KATAOKA Yutaka, MORIGUCHI Makoto and MURAO Takumi

For the purpose of recycling FRP wastes  the following things have be examined . After pressing, remained wastes
were crushed to pieces and substituted for calcium carbonate of SMC as the fillers.

FRP could be crushed simply by pulvelizing mill by means of shearing force and trituration force.
When FRP powder mixed into SMC as the filler. tensile strength was decrease but there were very few influence of

flexural strength.
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