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An Efficiency Test of the Robbot which Travel on the Bottom of the Sea

HIRATA Tosiaki, HATA Noriyoshi, KURAMOTO Yoshiharu, FUJIMOTO Muneyuki,
SERA Tokio, OKAMOTO Isoo, ITOH Nobuo, and SUZUKI Sadao

In the sea area of Hiroshima Prefecture, oyster farming is largely done. But the sea area is closing, so red
water is occured sometimes, and sludge is piled up. For this reason, oyster output is decrease gradually.

So, we develop the robbot which travel on the bottom of the sea and can remove the sludge with suction and
make treatment. This time, we made an efficiency test without suction.
‘ The contents are as follows, travel test, drawing force test, operation test, and resisting test. The result of
the test, we had no trouble.
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Management and Performance Test of Decanter for the Slurry

KURAMOTO Yoshiharu, SERA Tokio, OKAMOTO Isoo, FUJIMOTO Muneyuki,
HATA Noriyoshi, HIRATA Toshiaki, ITOH Nobuo®and SUZUKI Sadao*

The polluted sediment is deteriorating on the coastal sea in the prefecture in recent years. For the purpose

of purifying that bottom of the sea, we performed the research to remove the sludge and maintain the

submarine environment into the effect. Concerning the decanter among the total system, the sludge was

dehydrated
The optimum conditions were as follows ;
- The centrifugal effect : 1000 G
- The quantity of supply : 100 ¢ /hr
+ The difference of speed : 10 rpm
+ The addition rate of flocculant : 0.11 8%
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Solidification of the Eutrophic Sediment Which was Removed and Dehydrated
from the Sea Bottom

FUJIMOTO Muneyuki, KURAMOTO Yoshiharu, HATA Noriyoshi, HIRATA Toshiaki,
SERA Tokio, OKAMOTO Isoo, ITOH Nobuo*and SUZUKI Sadao*

Development of the system to remove the eutrophic sediment which was heaped up on the sea bottom under
the oyster farm and to restore the clean sea area was investigated.
Two experiments to'make effective use for the sludge which was dredged up from the sea bottom and spin

dried were tried for One was the

by cement or solidifying additives and the other

was firing the desalted sludge.
The results of the experiments were as follows.

(1)Compressed strength of solidified sediment by the portland cement was 4.8 MPaand its value was equal to

175 of the popular concrete strength.

(2High polymer coagulation agent which was added to dehydrate the sediment and remained in the
dehydrated sludge gave the strengthening effect to the solidified body.

(3)Firing body which was fired of dehydrated and desalted sludge showed 4.3% of water absorption after 1100
C firing and its color was “chocolate” or “excess —burn” because of iron content.

X—7—F kiR, 2700, E#E, A4 b, B

1 # H

RS L— Tk L L TRERENTE (fTb
5O THAR RIS #ERZ ) — FL

b1 B!, W R RIEL 2SO 0D
AR EBROBH L TIZHHE NN BT, 2
EAFIRIC IS, WAl E TG, KfrE
DY ELLLOBAT ERL LV Lh B,

AXCDIZOTO L ) ARABANI SRR L 2~ F
DRERBL L OHGHIHECHHEZATED
¥, KELBRETEOARARLII LR VDT,
BLLAHHHMOKEL 2 Rov g, oKzl
HIEHTH D,

HEH S I BUER N O 7 % FERI & RERIZ ISR LD
WREMED TS5, ZOBRICRE S N2 A
D e 2 ERALL AR 2 3 v T LR
HThb, SEIEERLE T2 FL At P RUFEA
> FREH &AL TERET 2 Sk, ~Fog
BT 2 H IOV TER £ T - 2O TRICH
1%,

R 7 —

2 R B F &

2.1 B o#®

211 BEAFODERETFE S RN )
X FAMAIAICH &S| L Til bl 1iF, #9T
M 2 RO R AT > TR T o 20
EARE L %b, BART v 2 I260%L T oflik
I Z TEDTREHE T A TS ORIEDH
<L RMEFOR) o WELNT, £ A2 P THEE
fed 298I OW T2, HARHAKEZFML  lmH .
HUABL THLML, HBFOIEmEZI) By 7z
%, KTRE62%IHYL THAIL 7.

(6] L st & FRICL | #553 FRESEAL & i 3 K
FOMBLITbAEWRIZOWT, BEL TLEBALE
itk -T, KAE62NICHEL 2~ Fo b ik
REE L,

BRI £ 0 BRALY 2 EBRIZOVWTIE, BKAT
ZEImHOLD VR 22, Bk 1 doRimR
HEHEEBFLTOABL 2 22 2 TRELERL T
AeeLr

2.1.2

EH  EERAL TS P P RUHE

T

- 4 4 e BE AW A

- ks mE A S



®1 Bk~ FoERLOL BDWEA&H'

. mm 300ka/m__ KBITLHL:
[} gxlfi )

o

£31(100)
827( 80) |
729( 60) 0
[ 0kg/ m* Al {b I =
WEH(8) | ~Fo GERE) | Bk (8) | K(E)
0 0) 200
148(20) 67
347 (40) 88
KETLHE=1.60
[EEm () | A(8)
100 1053 100) 00 0) 150
100 997( 80) 140(20) 148
100 899( 60) 335(40) 149

(VORI F o (HiR) & BRI & R~

DL THOBBEAFOBH THEA SN TS 4>
FAREAGH (NP A O S = 2C
213) %3 L 100~300ke/m o R THEA L 72,

2.1.3 B i 28T R FE10um
L) B b BB HBIEE | o & B2 TEE
el 225, Apfkh#d - o EAPICRES
5r AN b Tz R E L0 s REL
22T, HEME L O UTINB LD A}
OHERRBR THEAT SR EAM L L THALZ

22 ® B F &

2.2.1 BMMc & 3ERA

R RO L 22~ F e s Lz
TOEONFRDERERE OV TRAF > Kot
Y b b4 b REGHOW S £ R SRR
TERALZAT - 12, BAIZ %72 > TIZKBE{LH L%
A ENEC—EIT AL AF 7z, IR
REL 2R L () KEMPTr—2LEL .
FRANFOORNTh bW A28, Wil 7~
Tr b1 50.5~0. 68BN KELH I TId 4 € iHD°
TEY, H2HE L TEL AT, MBIES 5,
DAR+~Foks) / (€42 b +&R) P —FEL %L
5 &0 ICRABE AT 72 R JIS R 5201 (&
A2t OBERARE) ORI RBREHECES 4 X
4 X 16em BEEUR# fERK L 20°C DKl AniE st
TR - 2ott, BRIZOVTREL S LOKME
HERICHEC, IXF—TRETE LA kLR
AT, TRTFM) ISh—L 72,

2.2.2 MR 3ERL

RS L 7o~ F 210 8 & AR AT &80 Foi
L ,500kg f /ento J 77 T50 X 20 X # 5 nmb= 0 %Y i 5
B AR L 72, ISR iR 5100C/HTH
L ,1050C % 51150C D — T 1B RS

TSNETECY
fet (r 13C213)

ER1

BEtHTERBELE~FD

s

7 " B
H %

1 BEtHoBmBLEmRES
(G §E300kg/m?, FHE 0 %)

iR TR L THEIRE ) th L e o 8%t & ok
HR IR O RE %17 72,

3 KERBRIER

3.0 BEfeHc L 3ERE

LD HHLY) BT e F o OBUKIC B - 728549 R
HATREIERRO—MT, ZNEJTRITLA
Rk A2 P RECHTEACT 2ROREHF L L5k
AFBENLS, Bk T 5 L5 TSR RET
btz BRALL 2Btk 2 BRI ISRT,

3.1 BEHOESS ELFORE SR T HE

[:RREIGHACIME VI S D & B S S A E 3
AOFEHERS DML RT, KL
WHENIY 7)) — P REDBAE
&R 4 8% (R FERTR 2 D EAH - 22Dl L
T, £ A > P REH TRAMHE b2 ke




I

7 u E)
uoem

2 eAvIRERCEMES
(T FHREA0%)

300k,

I (o

7 1 »
e

M3 BEMtHESRCEMES
(7 HERE40%)

At EHELTHBL00 68K %5 ERDTE
ah, RWRERZRLE > P4 PENERS S
LR IDDDEBA-TERL TV B,

312 AV I REBFELFOBECREITR
L

4 A > b % 100kg/m 7 £ 300ke/m & TEILS#T
fEBcL 2o fkatikiy, B2 ISRTHE AR, 0N
PhA4EE A FREMMELTL ZNRICHHAIL 22
WO SN EHE S 1D, £ 4> P RE300ke/
m DA AHEE R8P TH BT, GHEMAICHT
B AR LR 2 L RUET Y, R
5Pl bic % B b HEES LD,

3.1.3 4 r bt RECHORES BRI BELEOEE
CRETER

4> b OB L TR A B 4 100ks/ m': £ 300ke/ m!
FTEMS L ERERIICTT, B2 XL T4

IEHEE (P

7 n »
uoa
H4 AHRSRCEMES
(L H300ks/m)

IS (MPa)

7 n E)
uoe

E5 BREHORMEERES

(4 # > #300ke/m', FH &0 %)

EIEORANMIZA 2N T, B LARERTIIL A~ b
I H# L TR B o BRED ERAATH
an, BiLHEZL2> FOBEL) R MMT R
¥, 242 b ERSOMMBEL 42 b X ) ERT
AT 5 2 ek b s,

3.4 @EHBSBLHOMEECRETEE

MEHORLA R 2 KIT 0% 540% % TELS ¢
7edht, B S IIE4 SR & S MRLAI
L BHED ERIL A B¢, HEEL L WRART
WATH A B LA WbD I o1, ZOMIzEL
P b 7> Fe s b eERLLBEE A2
FELH £ M L 22856 © T hodE T EkoBI6
FRL 720

3.1.5 REFOFMAIBECEORERETTHE

2 70— FORIHRIHBRAT B Z L id
Wbonsb, I THSTREN? 7)) — L oER

— 10—



"k )

o e
i ()
6 AUEM X BKE

el nt e BET2rH<B 10, hEETT-
fzo A A b k300kg/m, FHHE 0 %SOBHAE S IR
T &I, BRI S 172 0 R R R
o7z, ML N2 ERIC DL T, BEERO
TRIEA%0. 14% (LI HEE D) = 4% <, B b ok
BEUET23X0R T, GLABIMIZRL T
BAFEO L@ 2 Lp TRV L BbNS.

3.2 ML IERL

WP NBOBEN F 23RS Sl TR ED
TEICHRT BRI F LT T2 7 L DR L
RENTwE LB, Lo LILFEFHRX
REPTHRD 5 206 2 HHIC KT 5 2 L IZHET
Btz ALFBAIBEE O LR & KL F oML
WLLBHLN L 22 En LY, BEEIC L - TER
16 5 72012 111100~ 1200°C 1= 24T 5 LEH D B &
HIES N, OB TR L - RAKETR 212
.

KRR 5k 3 B O RAKEIZ B 6 (2R
& IITANE (% 1050°C TR 20% LA b TREREAS 1
%2 & &R L T3 A,1100C T4.3%,1150C T it
03B T L s SehnifA T3 Z L 2RL T
Vh, FRBRIGEARRRREE E L LI
1), 1100°C TREISEL T B 7, TALKIETLT
WHIEh, BRICLIRIHEID EHHLL
L, BEMALT Iy 7R LTHAT2ICLTY,
s Be R TEVE O 1w Sk & R TR T 2 2 L7
F L. XU HRTHRRT oI IZiREL 5%
N ETIIY bE—AT B LA UELRDNS,
BEyE et L 22 RS 138k 249 5% (Fe.0.& L T)
FENTV B0, BERO BRIX100CH & ik
XizFaav—tRoE btz

e~ ko mikske
(ALK - M MR

A

1050C

noge

L H

7 X FHHHRO B H RS L TR B, #5rF

SR 2 TR IR DAL | 2o e £ B AL

LARAMAT2HNT, #A T2 Fets bors

> P REHERET 50, b irBEEIC Lo TE

FALT 2EBET, KORREBL,

()4 # > b E300ke/m, #FHHEA0ND & %,
4 4 M E OIS 74 8MPa TRAMRIE L % -

@A~ +FRELH (DEHHEA> FRR D 722C
213) AMEAIL 22883 4 HREAY 2N T £ >~
ML TRX% 55, RMMER A F &0
&na [ o Rt L YRR

()55 FRESEA & i L 2Bk~ F o, @l %
VA L) BUUROBIE AR oo 1o, BT RES
FHRMFNLBE L L22h L Bbid.

(DM H O IR RRET20% % T2 BHER DR L5
HHBNTH, FOLL LM L 7 B
LY (B3 RN

(SIBEAR o & ke L BLHE % A TR L 2235
£,1100°C 1 W HIBERE TROKH:124.3% & 7 ) GBI
Faar— Udlsets s Loz,

X LS

1) BAKPE RIRIR A 22 ¢ BEH SO B MRS
(1985.3)
2) AN | AR ERNI (1982)
3) EAh LB THAT R HS, No35 (
OB KR TR, No36 (1993),39
(
(

e

5)F Il © X B R PE AR LR RS 1994) .1
6) E A ¢ KRR E CEAE R, No3T (1994),5




MBI OMRBIBAR (RT3

W, CPHEY, BAR+

SAETHE, RN, RAME
Hull Form Development Using the Circulating Water Channel for Small Ships

HATA Noriyoshi, HIRATA Toshiaki, OKAMOTO Isoo, TACHIBANA Hideo*,
IMAMURA Tomoaki* and HAYAMOTO Akihiko**

The hull form development using the circulating water channel has been carried out the resistance test and

following results were obtained.

(L)In the case of one and a half meter model,the horse power prediction in resistance test was ~ similler to the
towing tank test result, and the improvement hull form reduced horse power by ~ about six persent.

(2)In the case of two meter model, the horse power in full load condition was reduced about three percent and
ballast condition was reduced by about two percent.

(3)Also the hull form development was able to carry out the flow observation around a body during the
resistance test.
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Studies on Recycling Technologies of Waste Foamed Plastics (1 st Report)

YOSHIMITU Yoshikuni, OKAMOTO Isoo*, INATAKE Tamiy:

YAMAGATA Yasuo,

SHIMOHARA Ichiro,

ARUSHITA Kiyoshi, HIRATA Toshiaki, and TAHIRA Kimitaka

Economical processing of waste plastics for recycling have been studied on the account of protecting global

environment. In this study, foamed plastic products from polystyrene was selected and sinter forming and

direct injection molding method were adopted for economical processing technologies for recycling.

As the results, light weight material like wood from sinter forming and plates for farming of oyster from

direct injection molding were molded and practical experiments have been continued.
X—T—F BT TAFy 7, K)AFo—N, WAL, BT, $HEE

1 H

RIET 2T, HE
L RHO AT SRS . B TEELRETH
%, LB, HiE, BEREM T YOKRICEEIND
BESEH XA & T, RIS IZ LMD 1% (R
W) WL WEET T AT 7 AHKRELMEE L
T b, Pk 2 FEIC B 3 HBROFBEEMRRI
MBHtT, 203 LRTTAF Y 7 R8Tt
0.7%) LWMESINTV3. LEOLHEITTIE, 7
7 ZF s 7 AOEREERI20007 t 125 L #6007 t
HEEENTHEY, »p3FY, B, (354w
INLOETTRFy 72 (UTH77E3) iE,
MBERAT C BRI OIFBEL W izsd, K ) MY
ST E DR EAMRAEL 2BEITBTA A X
S OREY LRI - RGORELRIEHTHE, L
L, 20F s RAAX -0 (BH) LLTo
AR, W HW B YA 7 LEORIES &
2o T H A 7 LFEORBR P KA &>
nTws,

ABRTIE, FHNAEHTH ) %nt b LR HE
ATOWRVRERET 7 2F 2 72 (UTHERE7 7 &
T5), LRERBAFo—LORHEN LA 2
AFEZOVNT, BRSLy M2bedoend, ®
Fbh b ERW G & BT 5 RS £ R L 722
DT, ENHLOBEOWTHET 5.

2 R R F &
21 B OH
W RA L) H—F

BRRIAT 7 & LTH) 2F o— VREBSGERRA b o
ME g L7z, R offiz, EEEETRIGER%
KEIZHEREEN T 5. % 2 THUKILH S T 5
WAFO—LEER FM

ER1 RAPSUKDBELF v T

E #isEA L LTH 7 AM## 7 2o AFERC
25218 & RIS E D 72 050pmF E DK ) T F
v¥74n2s (LDPE) LAV,

220 m B R B

MEHERY D 5 e B 2100CIZ FRAL, AR
WELS  7EHRENICTRL, B#RELy LD
5160~ 180C NWHNAEE £ THIEL , HAHFET
FT20LHNH DD, b DVIZFERETI0~ 2057
REFL 220G, SEHECEN LML 5. HbHIHHT
FRSH N S0CHITRNRURIE S TR L TR L W%
%5, ZoBE, HEFLF 7 £160~180CORN T

7w 74>} (TRD)
Lo

»»



bal
ind

FHLEZLDZI0CTFHROBAITRL THHL
L, WHERET 5 ik b BE L2,

E7z, WAER - RIED B IREEMMEL X LA T
SRHTRGRD LTI 7 AMERLT T 2F 2 77
AN LEEE L EER AT 7.

(DK 2 P P e Il 2 PR D AR
BR2ITRT &N AV THR OB E TR L 22,

B2 BMEEARAEAREE

KEMEKRE L5 L THKRENFZ HHHH
WT, WELF» 7£180CIZFHAL,100CHRNI
FRMLTELPBOHICL VAL, HHEBAL
&
QMR 7 ) — P RHRORE
BRIICRTERE (R O@EHBREBME) £HWT
9§500mm X & % 1000mm X 1% 2 50am, F O & bk
CEREFH6 ARHL, HKHLAL TEREN, LT
W 77 7 AMAMER & % | RERGE L 72 AR & ki
AL 722,

ER3 arsY - P ERRKARRR

2.2.2 BREATFRBLF v TOEEHHBY

8 B AT B WAFFT O Tt & e rn T, B
i LA o 7 O HS R i oV TR
Lz HziBiiz~<> b R8T 150E ]

—C37T, &L T, —#&7v—FnK)2Fo—
N (AFPSET3) (Fr#AFu—nGP—1)
BLUWERTV—FD AL 257 b R) ZAFa—
N (ATFHI-PS:¥3) (ZAFLv > HT-8273)
L L BBERHEO R 2 T 720 S bICEELF
s 7I2H1 —PS 24 L TEEFRENSH LR L
foo MEOMEI &) BHRAL LIIWET 5.
3 RRERCER
EREE I 2 7
311 BBAEF Y TERAVERBAEO SN

HHORF A b B\ 13 A BV T L 72 B0k
HOIPEIREE R ICZ 0D

®1 ABLEF
R R | | e
Mpa | Mpa
150C x 5h 0.55 510 5
160C x1.5h 0.65 1100 11
180C x1.5h 0.67 1200 i 167
180C X 1.5h ,_ - 3
#ili LDPE) ‘ 0.6 4
BOCXLEh |2 | g300 it
&ifi+{or702)
1800 X 15k ‘ 0.70 1500 19

(EEHTF AT OR

B2 LRERIAT 7 HENT » 7 OBRERIU 51
BHERGREEIZI60CU ELETH S Z L atbyr -1z,
160°C & VSRR TR T 2 /AMEN 2 & > T
AMTERAEFIATIUITRE L % 5. HFMRIEITR
FEF o THH TREEL LORBLNL VY, 77
AWMAEA D Z L TR LET 2. LaL, WEH
LLTHAT a1t FA v TRl L T 2581
#TAMMBOIEA % 1mll EE§ LB DD, %
TUZRBLRRE T~ 7 L ORI N OM L% ¥ OTHRN
LETH), LHHEHE T WEREM L L ToOH
MEEBOH LW Ebbird,
3.1.2 BRBAF v 7BV AEMAEARORE
CHAKRERBORLE
BRI & > THRMEEMRE SHREL, HliE
=P ER S o) B il < Je A LR X L T5E
BRA4CEENER .
AR & B AT B IL P 6 4 I HEH Y
5, BERIAT 74 b RIEL 2 EMEEMRN £ ) & b
12, VREROMABICHE L EWRAT v 2RIV —

-




SN—THhEFREL
NEFUMSETRAKA 7—
LCETE 3
W s Tl R b HEiTH B

5Z¢,
&, HETHE

L LTHETD L%, 2
HETRIANLE—L
(345

ER4 EMEERR e HAQBLE (K1)

313 BBEFyTEAVEMAIRIC S~
BRORE
BN 7S~ H— L, OB
723y 70— P BRI EBRS (2R

BR5 HELAMEIRIL Y- RK

b

BURL L) CHWBER DT 20, 1K

DEER R IE L B TRz 1

R - It

EFHIZHFAL 7277 7 ZdiMiic & - THisaL 72,

e I3 PR 6 M) T
0.5mX 5enfZ2) b7z ) DEEAKEV (1TkgW)
HEROBRIRE L 70 b RAMLER: LT,
KRB SO ) nl REHE % FERE L 72

3.2 BELF v TOEBHHRT

N b RS BRI & B

B %41 - 72, BERWWP SO—# ) H 4 70
iz, ML THEBSY » MSRELT, 20068
BRI & > T A 2 AMEESS LD THBH,

EOHBHEKSL o P %

H2H I (1mx

L F o 7ol

il

A B RS D S A

— 1

by b lkgw b D401 E ENBY, =2 w40
120~150M 7 3 ff3 & - T, HEL THRIA LN
s, ERHN) A 7 MREE KR E (A TV
o AFED A v HZ, RIEERHETORE I Z | A¢
R 2 TH T Lkgw 72 ) 150/ &K 720, BERE
DEHIABT R EELSIC E5—2 2 Bl
F, hDVIENC LS bbb, EMSHETS
DREIEE B 21T

(i

R PSREMF v 7ONUBHAON LM%

® o 3 i [T
Mpa.
a) WEFL -
s B0 | 17.8
b)
2
oops | 0 | 112 |
o i B
" [
dirs | 200 | 194
O 20 | 138
PO 210 | 151 | 3220 97
B2, WERIWP S BETFHILL Tz0¢, HI

—PS*RATHZL
LB 2 b
W ulfigdt & Hea2 L 7:

3.3 AFBBET LS FLERBIEF v THE

BE&ON FHAESRE L TOBEMS

PSIIMAL0L #AKP TR 2 &, KEIZH X
WEDHERLIS DT 2% 8 b XIREIK & HE
fbF s 77> FLTI5enfy, 2mEE D7 L — |
 BHEAY LEREL, 4THAZMNEL L TAAR
L LT X OffTERY b RMERE T 12,
7 X HAT % 2 AMEEA ) K7L — 2 BR 6 IR
Fo TU— &) Lo L THESIREL TS %
B THENEREIES THEZ Libh o1

BRTIFET 77V — b B2 ShERRE 8 & 8
LA X OBtk #RT.

£7:, ERBICE7 77— kb3l 23l
FOHBEBOWKER (X5) 27T

BRIRT RS T HOME R T 2
DDA XOMER (X5) L) EMIHEREC, »
off BH'% 7'V — b REOMAHFEH LY
LBEMMBAR L LN D

LRSS b, 7 X () ORERIC 2R D
LOHBET T TV — F DRE~DH % DIFH N HE
CHERRBIT & - T, A %DM T 5 DR = &
Hibhroti. ZHb DREITFIK 6 FEOFET

N7 AN ENTRE TS
o ZHUEL ORERD b TG R

k

A

2

W > v



HI
1%

ks

-t

S

%

20]

BR6 BEEFYTHORHLEPSHAD
NENEDHRRR

e —

PSHLOAFDEHERR (85 A)

BRI
BlhD 720,
4 & H

BERTAP S DREFMH ORHL % ) A 7 k%
%Y 2 BT, WELF v 7 (LRO0.1) & HEK
W B HATz DT, BeRERUR & S @ o) ]
WHELRAT L2, ZOMR, WINLRBTRTS 2
ZEERVML .

Z b DI M E VT,

(DHEA D S v b 15 B EEMR O & F
L TABEE L RIEL . QEBEHCE v FEH
AL #2277 ) — bR OWT L iR &
LTiEEAT- 22, 272, QEBKHKE TR 7L —
FERIEL, #XBMERE TV Y FLCEWRANES
BWHOT, HXEAMEATRE L TREERET-

BERO PS|EAFOMME (X5)

BRI FFFABMEDFOMERE (X5)

I LDIEHAERY LAY A I VFEOAREL S
HDRAMMRI~O T & 2L 720

X LS

1) [ Eh VA BESES TG (PR 4 F12H240)
5 (1992)

2) MK | B FRME 5 —=2—2, N1,
(1992) .3

)77 AF 7 X, 44 (1993) 6,20

4 HBE=2—=T ) T, 199291058 %, (1992) 24




FRPEENOHMHFAICAT 3HE
SMCEMD#S R

WREHES, AUTHE, AANS, HEMNE, FM5H, TREEY, BEaE

Study on Effective Use of Waste FRP
Pyrolysis of Waste SMC

YAMAGATA Yasuo, MARUSHITA Kiyosi, KURAMOTO Y oshiharu, SERA Tokio,
YOSHIMITU Yosikuni, SHIMOHARA Ichiro and TAHIRA Kimitaka

Waste sheet molding compound(SMC) for the parts of mortor viehicle in the temperature range from -300C

t0 600°C with in the pyrolysis fulasco.

As the result, the cracking oil was collected about 15% of SMC, which was consisted of organic acid and
highly inflannable compound. Then it might be hard to use for fuel for the reason of high specific gravity and
high kinetic viscosity of it. The gas was generated about 5% of SMC. Its principal conponents were CO:, CO

and few hydrocarbon. fic value was low.
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Study on Recovery and Measurement Technology of Rare Metal in the Solution

WATANABE Hideo, TADANI Isao, HAMAOKA Hideo and ATHARA Masato®

The recoveries of palladium and gold were investigated with xanthate or oxine immobilized silica gels(C.. C:)

as the chelating functional groups. Recovery procedures were made for small glass columns packed with

from of the innmobilized silica gels. The sample solutions after adjusting the oPtimum pH flow through the

small glass columns with the aid of a peristaltic pump to maintain a constant flow rate. After washing with

pure water, the recovered noble metal ions were eluted from the columns with some eluents. The determination

of noble metal ions in a elute carried out by
atomic absorption spectrometory.

inductively coupled plasma atomic emission spectrometry or

¥—7—FIEML, &, 2774, AAS ST, ICP-AES 5047
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Study on Detection of Cyanide from Non-Cyanide’s Wastewater
HIGUCHI Kouichi, KAJIOKA Hideshi, MARUSHITA Kiyoshi and WATANABE Hideo

The cases of detection of cyanide ion from the factory which does not use cyanide were happened. Cyanide
were very dangerous for human then its concentration is regurated.
We investigated formation of cyanide fon at pre-treatment of cyanide fon analysis and why cyanide were
ized from id .
At the result, cyanide were detected in existence of nitrite ion, but when added ammonium sulfamate, nitrite
were broken down, then cyanide ion were not detect. At the case of detection of cyanide ion from wastewater,
cyanide were not synthesized with nitrite ion and chelate, then another mechanism of cyanide formation were

estimated.
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Development of New Cleaning Process Substituting for the Process
with Ozone-Layer-Destroying Materials

NITTA Akira, MARUSHITA Kiyoshi, OKAMOTO Isoo*, HATA Noriyoshi, KAMATA Masanobu,
IKEDA Tetsuhiro, KURAMOTO Yoshiharu, WATANABE Hideo, KAJIOKA Hideshi
and HIRATA Toshiaki

Production of 1,1,1-trichloroethanes will be stopped at the end of 1995 because it is one of the materials
responsible for destruction of ozone layer. While 1,1,1-trichloroethanes has been massively used at cleaning
processes of metal products manufacturing such as heat treatment coating and plating. In these industries
establishment of a new cleaning process without using 1,1,1-trichloroethanes is one of the problems to be
resolved hastily and the new process may cause new problems such as a treatment of drainage.

For example it is considered to use trichloroethylene or other hydrocarbonate materials as a short-term-
resolution but these method will encounter new obstacles such as drainage regulation and fire regulation.
From the long-term point of view using the water based alkaline solution will be one of best way. However
even in this method the problems of cleaning ability, life time of alkaline solution and treatment of rinsed
solution for passing the drainage regulation should be pointed out.
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Insert-Cast Bonding of Al

Alloys Matrix Ce

Alloys C:

TSUCHITORI Isao, NAWACHI Norio, OHASHI Toshihiko, SHIMOHARA Ichiro,
TAHIRA Kimitaka, WATANABE Hideo, TADANI Masao, HAMAOKA Hideo,
and YOSHIMITSU Yoshikuni

The possibility of insert casting of the aluminum allloy matrix composites into aluminum alloys

components with metallugical bonding has been tryied by conventional gravity casting. From the results of

the experiment, it was confirmed that the aluminum alloy matrix composites could be bonded to the

aluminum alloy metallugically under the specified conditions. Subsequently, the fabrication conditions for

bonding were i

to use the practical model. On the fabrication conditions, it was

significant that the temperature of the composites near interface ascended over 933K within 5 seconds after

melt pouring, by means of arranging the temperatures of the melt, the die and the composites by preheating.

Then, The condition of the composites surface affected the bonding between the composites and the

aluminum alloy.
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Study on Surface Flatness of Stampable—Sheets

SHIMOHARA Ichiro, YOSHIMITSU Yoshikuni, OHASHI Toshihiko, TAHIRA Kimitaka,
and TSUTITORI Isao

Stampable —sheet which connsist of glass fiber(GF) and matrix polypropylene(PP) has been applied for the
parts of motor vehicle. However, this heet has of roughness of the
surface. So improvement of this surface property was studied by chemical and physical methods in this study.

As the result, it was found that modification of matrix PP with modifier having terminated carboxyl group,

surface finishing of GF with amino-silane, and blending CaCO. powder into matrix PP were considerably

effective to improve the disadvantage of the stampable-sheet.
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Study of Surface Modification of Macromolecules
Improvement of Adhesion of Polyolefin by Graft Polymerization

OHASHI Toshihiko, SHIMOHARA Ichiro, TAHIRA Kimitaka and YOSHIMITSU Y oshikuni

Many consultation about polymer surface are brought from companies in Hiroshima prefecture.
Thereupon, it is important that we are proficient in the technology that control and estimate polymer surface.
At the outset it was studied in improvement of adhesion of polyolefin that was generally used and hard to
adhere.

Graft polymerization of methylmethacrylate onto polyolefin was carried out with radical initiator. Then
the adhesion of polyolefin were enriched by spraying and aging the graft polymer.

And, it was also seen that the number of graft chains increased and the molecular weight of graft chains
decreased with increase in i . polymerization time and initiator concentration.

Furthermore, it will be possible that polyolefin are invested with variety of function, for example, excellent
wetherability and so on, by performing coating and other post —processing on the modified surface.
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A Study on Thermal Spraying of Fluorine—Contained Resin

HARA Nobuhiko, NITTA Akira and TSUTSUMOTO Takahiro

‘Thermal spraying of fluorine-contained resin is studied and the coated films are evaluated.

Results are followings.

(1)Resins suitable for the thermal spraying are PFT and ETFE.

(2) Films forms at the gas flow rates around 100 ¥ € /h of propylene and 350 N € /h of O..

(3) Best pre-heating temperatures of the substrate are 400°C for PFA and 300C for ETFE where the coated
film became flat,hard enough,well adhesive and repellent to water.
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Adhesion of TiN Film Deposited on Stainless Steel by Ion Plating

KAJIOKA Hideshi, HIGUCHI Koichi, TAKAI Osamu*, ASAMOTO Kenji**,
KAWAKAMI Junichi®** and NANBARA Shinji****

TiN films were deposited on stainless steel plate by ion plating and these adhesion were evaluated by bend
test. When substrate voltage and discharge current increase (ion energy and ion flux to the substrate increase),
the film have not become detached from the surface of a substrate. Also adhesion of film tends to increase
when the substrate is heated by preparatory heating and titanium is deposited for intermadiate layer.
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Diamond Coating of Cutting Tool for Woods and Evaluation of its Performance

TSUTSUMOTO Takahiro, KAWAMITSU Minoru*, MORITA Takao** and BANSHOYA Kaoru***

In this study, diamond film is coated on K-10 cemented carbide inserts for woods by the Hot-filamnt CVD
method with varying film thickness of 5~20 #zm and the cutting tests of a particleboad are performed. While
the film remains at the tip of tool edge, tool wear is extremely small. But once the film peels off, it rapidly

increases. Finally, total tool life seems to be decided by

the film-peel-off-time, and the thinner film of 5 um

easily peels off at the first step of cutting, and the peel-off-time increases with increasing the thickness of
film. However, the power consumption of cutting machine also increase with increasing the thickness of film,
because the sharpness of tool edge degrades. Sharpening of the coated tool tip decreases the power
consumption of cutting machine, that is, decreases the cutting force.
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Study of Precision Machining
YAMASHITA Hiroyuki, IKEDA Tetsuhiro and KADO Tadashi

In this research, we investigated the effect of cutting conditions for surface roughness and shape accuracy
of metal mold which endmilled by machining center. We cat the test pierces by endmilling on machining
center with changing the following cutting conditions, (I)feed rate, (2)cutting speed, (3)infeed, (4}work
material,(5)tools, and (6)cutting method.

After endmilling, we measured surface roughness and shape accuracy of cutting surface. In this research,
we got the following results.

(1)Endmilling with coarted tool make profile accuracy good compared with solid carbide tool. this tendency is
remarkable with increasing the work hardness. But difference of tool type concerning surface roughness is
little.

(2) Effect of cutting speed for profile is remarkable at endmilling by solid carbide tool.

(3) Tool bending has strong effect on profile accuracy.

(4)Up cutting is better than Down cutting on profile accuracy.
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Micro-Grinding T¢ gy for Mi ical Parts
YAMASHITA Hiroyuki, OKANO Keisaku® and WAIDA Toru*

Micro-machine technology is worthy to note recently. It is necessary to develop the micro-machining
technology for making the micro-parts. In this research, we evaluated the applicability of grinding for
machining the micro-parts of micro-machine. And we aimed to establish the micro-grinding technology. we
made the micro-groove grinding for several materials with several grinding conditions by using cutting-
machine of silicon wafer and evaluated the applicability of grinding for machining the micro-parts of micro-
machine. We evaluated the adaptability of electrolytic dressing for micro-groove grinding additionally.

‘We got the following results.
(1) We could make micro-groove grinding (aspect ratio : ~20) for cemented carbide.
(2) Electrolytic dressing is available for decrease of grinding resistance force.
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Study on Welding by YAG Laser (1 st Report)

IKEDA Tetsuhiro, YAMASHITA Hiroyuki and KADO Tadashi

YAG laser welding of stainless steel (SUS 304) was carried out to examine effects of beam irradating
condition on penetration profile and shearing force of 3 points lap welding

The results obtained are summarized as follows ;

(1)Bead-on-plate experiment shows that splashed critical welding condition can be obtained using 50, 80 and

120 nm focal length of lens.

(2)In most cases, penetration depth increases with increasing focal length of lens and pulse width, and
increases with decreasing defocused distance. Maximum penetration depth can be obtained about 15 n

using 120 mm focal length of lens which is focused at 4 am under plate surface.

(3) Bead width decreases with decreasing pulse energy and defocused distance. Fineness depth and bead width

can be about 0.6 mm at 3 J/P.

(4)Shearing force has the maximum value determined by each gap length in the sample plates and pulse
energy. Maximum shearing force can be obtained at about 20 J/P and gap length 0.1 nn.
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Lightening a Robot Arm with the Aid of CAE Analysis

NAKANODO Naoyuki, SASAKI Kengo, SAKAMOTO Yasuhiro, NAKASIO Takeyuki
and HASEGAWA Koji

Up to now, in the manufacturing industry, the style of development had been a repeat of experimentation
and analysis. That is called “Trial & Error”. But this style can not correspond to manufacturing needs, what
will change kaleidoscopically in future. So the CAE (Computer Aided Engineering) analysis is attracted
engineer’s attention. An age ago, the CAE analysis had been used only by specialists of numerical analysis
However, the CAE arialysis tends to be used by general engineers, as the high-powered of the personal

computers and workstations.

The principal effects of the CAE analysis are as follows:

(1) Shortening the term of development.
(2) Improvement of the quality.
(3) Reduction of the cost.

This paper presents some effects and problems of the CAE analysis.
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Development of the Animation System for Strength Analysis
HASEGAWA Koji, SAKAMOTO Yasuhiro, SASAKI Kengo and NAKASHIO Takeyuki

Recently, CAE have been popularized in order to decrease the time of development for a product.

Nowadays the strength analysis of machine products in pre-design is usually a static anal

But the
actual product is loaded the dynamic stress, it does not carry out dynamic analysis because of taking time. It

is expected to analyze such as stated in future due to the handling of computer speedis improving. The
animation technique will become necessary for the indication of the results. When we make the animation
usually we use Graphics-Work-Station but it is expensive.

Therefore, we have developed an inexpensive animation system for indication ofthe results of a strength
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Development of Analysis Technology by B.E.M.
SAKAMOTO Yasuhiro, SASAKI Kengo, HASEGAWA Koji and KANEYASU Toshiya

We have got Analysis technology making use of Boundary Element Method or B.E.M.
is good for the

B.E.M can calculate if only Surface of the model can mesh. For this reason, B.
analysis of complicated solid model

We applied this method to the stress analysis of motor piston having minute hole and got good result, that
was very difficult by F.EM
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Development of a 3-D
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Profile Sensor by Laser

NAKANODO Naoyuki, SAKAMOTO Yasuhiro and MIYANO Tadafumi

We developed the optical 3-D profile sensor with laser source, lenses, and CCD linear sensor. Furthermore

we constructed the automatic measuring system consisting of the 3-D profile sensor, personal computer, X-Y

table, and X-Y table drive unit.

As this sensor can measure the displacement of
complicated shape with free-form surface is able to
sensor.

¥—7— I SRR, EEERE

1 H

ZWRY, JCHIERE TRARRIE S
B LRMATAMIEICH S, Lo Lunh, Ml
Hhan, OA B2, KEMML L ONED ZIE=KTT
Wil TS L TH ), 205 Oy Ak % B
E*%° CRT 74 27V A L2 TIET 2 013 WET
ho. £, ERERETZHEETL, NCT— 71
BORMEE S, GEBSENES S, L, HBETLE
), EhETIIAXTHI LUl v,

xR, ZhbE
WIT Y 54 - S TwaA, il 2, F
Bidpdr o 12 ) oK L ORMH B B, FOETII R
AR LM 7 o —7H RS (RS, Kl
DMIET — 5 % ¥EIZ KD S T EHTE, Fer v
SHERLLIBI b, BRANL S LT 0—TH
HIE O B AT ¥ HEACRSEATIRE L %> TR 72,

ZHHDOMERILE L T BRI L2 b0
2OIKRIITE BH°, KMEHEORES & L Tz,
CAMEA DY, ATV FBifgEL Y
TR, ETVFR7 774, £H

Ll ZfdiEciz, seolimn s
% 728 45HELL bo» BAHI T I3 SEF Ak
DPOAE RS O RE LTI S L
fri G bikis, #iRs
“WeaF s

a steep inclined target surface in a wide range, a
be measured without a servo mechanism to move the
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Studies on the Shield Technique for Electromagnetic

HIDERA Iwao, NAWACHI Norio, SASAKI Kengo, NAKASHIO Takeyuki, OKUDA Yasutaka*
and FUJITA Toshinari®*

In this study, we have tried to make the shielding case from mixed resin and carbon powder. A burglar

camera of our own making was used as a sourse of noise by way of an object of measurement. This case was

able to shield considerably rediating noises between 400 MHz and 1000 MHz. But it was not almost able to

shield them between 30 MHz and 400 MHz.

On the other hand, we also have tried to make the shielding case from coated on the plastic case by the
flame spraying with zinc. This case was able to shield considerably radiating noises both between 270 MHz

and 300 M

z and between 650 MHz and 1000 MHz. But it was able to shield then too much both between 30 M

Hzand 270 MHz and between 300 MHz and 650 MHz. We have recognized that the origin of them is effected by

the thickness of zinc coating.
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Development of Hi-Vision Image Processing LSI IP12000 ( 2 nd Report)

BABA Yoshihiro, HIGAKI Kazuo®, MIYANO Tadafumi, UCHIDA Sumio and SANO Makoto

Hi-vision is expected as a key technology to realize a high-speed and high-precision image processing
system because Hi-vision can get a preciser picture than the current TV method.

We have developed Hi-vision image-processing LSI = IP12000 that extract image characteristics (area,
center of gravity,width and angle of inertia equivalent ellipse ) from 1920 x 1125 pixel image in 33 msec.

In IP12000 image characteristics extract functions, area, center of gravity and width are enable to max
4096 x 4096 pixel image and angle of inertia equivalent ellipse is enable to max 2048 x 2048 pixel image.
So, IP12000 can be applied to a preciser image processing than Hi-vision method.
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Study on ASIC applications (2nd Report)
Development of a Compact and High Performance Computer for Factory Automation

UCHIDA Sumio, BABA Yoshihiro, TAKEDA Mikio and NARA Ryoji

We have developed a high performance computer for a factory automation with an ASIC (Application
Specific Integrated Circuit) and an integrated micro-processor. This board is the same as a personal computer
using 16bit CPU.

Therefore, most programs that are independent of the computer architecture run normally.
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A Cryogenic Radiometer for Precise Measurement of Weak Laser Power

TAKEDA Mikio, INOUE Takemi and YAMAMURA Kyohei

Today, even weaker laser power measurement is increasingly requiredespecially for fiber optics and

sensing and sensitive

are desirable. Here, we have fabricated and

tested a cryogenic calorimeter working near liquid helium temperature.

As a result, the scatter of the measured values become +0.5~2nW for measurement repeated five times.
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of a New A ical Laboratry

YOSHINO Nobuyuki, NAKASHIO Takeyuki, HIDERA Iwao and SIKIDA Yuji

In recent years, the social demands for an environmental amenity such as a tender and affluent
environmental creation on the face of the earth have rapidly increased, because of the warmth phenomena in
nature, pollutions of air, water and industrial abolition materials.

For acoustical environments such as the quarters in the resident, office and industry, it is very important
theme to come to grips with the human’s living improvement by means of sound-amenity or sound-scape, that
is to say, quality sound control for noise pollution.

From these points of view, a new acoustical measurement laboratry which have an anechoic room and two
reverberation rooms was constructed for the purpose of acoustical improvements in actual human’s living
environments such as the quarters in the resident, office and industry.

This paper describes the experimental results such as characteris of absorption in the anechoic room,
reverberation times, deviations of sound pressure level distribution in the reverberent rooms, back ground
noise in each rooms and noise reduction among each rooms and so on.

The experimental results obtained are in good agreement with pre-design values for each rooms.
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