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TVABELABRBEEHOAINEE 2 Thb, £ BEHIEMAEEIR VD, v2Eal—y—[aiz
HCTEN I AEN T h B, 7 2 TARKBR T, BEISRIE 2 < MRS RIFT, L bRiR, B
EREAFETE R T I 2 A BMAOBER N 2 RELEE % 0 D2 RIRL, FERHTRERAM &
EhEL 7o

F DR, FOEBUEIZE, BERIRIEE -0, KEFPOLOEEMEIFEL TLHRELRT
$, HEDBELBIFTH- 1, BAMAHK A S22 —y—HE LT, BEBIUKEZT 70 %
GiRsHrYTILNREEEL SN D,

Corrosion Tests of Manipulator Materials in Sea Water
(Report 1)

Kaoru Natori ¥* Jun Hashimoto > Hiroshi Hotta **

Through the last immersion test, we determined that anticorrosion and antifouling
paints on the market are effective for a long time.

However painted surfaces are weak in mechanical strength so they are not suitable
for the rotating and sliding part of the manipulator. Therefore, in this experiment we
carried out immersion tests in seawater on the electrochemical surface treatment of
aluminum which we were able to expect anticorrosion and antifouling effects.

As a result, no treatment had any antfouling effect, but most of them had anti-
corrosion effect and it was easy to remove attachments on them.

It was concluded that TUFRAM, which is the anodic oxidation treatment impre-
gnated TEFLON, is the most suitable for the manipulator among the tested materials.

AN E 2. BBEOER

ZNETUUREL - “v=2alL— ¥ —HFRH
DFRIEERR H1HREPLIOE2 ROBERE S
$27-FT, v2¥aL—s—FHE L TEKk=
N2 L TEREOEPAE L, HEEEICES,
PO ESIUHEIREIRFTCE ST VI DY
NFER DRI 2 AR L, FEEmE T
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ARBRIC L 2B RREE, B, R R
1I2FEHTRT,

AL EBIRT ZI2H--> T, Fiiv=t
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M, BIEREEE, AFE, RS EEHammEL 2.
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*2 Marine Utilization Technology Department
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HMoBR oA oM, K OB o®E, R O#

Kinds of test pieces. methods of treatments, features

A BR Fr i M

kinds of test pieces

L £ *

methods of treatments

features

A5052P —H34+ %7 7 A
(TUFRAM)

PRRREELRBIC 7 70 Y % &3

Impregnating teflon in anodic oxidation film

I ERE, i o LA

abrasion resistant, anticorrosion

A5052P —H34+7273—Fh
(DURA-KOTE)

(KRB AR, BRI ChathM i 2 4K

Forming anodic oxidation film in low temperature electrolyte and high

M EERE, A1 B AT

current densi[y abrasion resistant, anticorrosion
A5052P —H34+5771 v 71— NFBT—116 ERER LT 77 v 2 A7 L — F 3B L0 BT ]
Coating molybdenum disulfide which is solid lubricant by spraying or lm‘fﬁl%,&&}

(DEFRIC COAT)

baking

anticorrosion

A5052P —H34+77'Y v 72—FHC—6
(DEFRIC COAT)

BRMEIEH (LT 757 2 & AT L — F 2138 k) &
Coating molybdenum disulfide which is solid lubricant by spraying or
baking

M g1 BAT

anticorrosion

A5052P —H34+ Y L~
(RILSAN)

AU U RRE & BERE, RORE, BENEICE - CEf
Coating nylon 11 powder paint by electrostatic painting, fluid immersion
or flame spraying

MR BERE, 1 1 R AT

abrasion resistant, antisaline

A5052 P — H34+Z 85N T
(SHINEN KAKO)

g (99.998%) A ERIES
Plating pure lead (99.998%)

{8 7 14 B4

antisaline

AS052P —H3M4+F 4% v H—/3f K
(Titanium Carbide )

ISTEAL OG5 ko TRILF &7~ 233

Coating titanium carbide by activated reactive evaporation

M ERE, i & R AT

abrasion resirtant, anticorrosion

A5052P —H34+7F4% >+ 4 FT7A4F
(Titanium Nitride )

EMLRIBAFIRI K- TEILT &~ 29 E

Coating titanium nitride by activated reactive evaporation

M BERE, M & R AT

abrasion resistant, anticorrosion

AS052P —H34+ % v T AT v h—N4f K
(Tungsten Carbide )

TSRATHREC LTIV TRAT v H—3"f N #E

Coating tungsten carbide by plasma spraying

i EEFEE R4

abrasion resistant

A5052P —H34+ K /xu 4700
(Tribaloy 700)

TIATHREII L5 TR 4700 &%

Coating tribaloy 700 by plasma spraying

i 7)1 B4

antisaline

A5052P —H34+ x4 71 333
(Emralon 333)

SoEREE AT L — L CRA

Coating fluorine resin by spraying

i 48, M &1t R4

abrasion resistant, anticorrosion
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3.2, RERFIRUENE
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sea surface
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HERR A
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P
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1 ABFoOREHS

Immersion method of test pieces
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HHREIHD 2T 72,
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Standard to judge the rust

R i BRSO (8)
rating outside view (gathered rust)

10 7% L, non

8 0.1%

6 1 %

4 10 %

2 33 %

0 >33 %

4.2. B W Tk
ARERF I S ¥ 2800, FE4WE Lk
A2 A H O T B R 1 e AR e
(6 EXREiE) 12> CTEMMi L 7=,
4.2.1. HEDOEZT
AT DFREE A AIEST ORI RIE T 3%
“‘f)‘B, KO 4GB, [TERE (HEE)
LE o TEMERT %,
<1) AT A LA
(2) wERdd (hdtn)
T4/, TAY, A3 Fogld
(31 HreEtn (i
T7VYR, kNT T, A AL, AFLE
(4) SEEEY) (34
Ty b, YR E
4.2.2. {FHEEOHE (6 BEFEER)
S E 1 L A ORSEREICE > T
790 £3IFZDHAELRT,

5. BRBLIUVEE

5.1. 19774 6 HBi#4h D=t il bR

RERICHEL 281Xy 774, TaTa— b,
7Yy 27a—-rFBT—116 , RIHC—6, Y
)l/*fV, SENTTH 5,

5 i(x(ﬁﬁﬁﬁ“wlmi R QIR AR T, W
B0 WA TROBERR T
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Standard to judge the quantity of

attached organisms.

A EATE DKW EE st Bl IR o
rating quantity of attached organisms outside view
0 S itER L :<bfﬁ*§X74A1¢§
- very little slime attached.
. 274 6t EERD, PUBBETRELZ T T
b¥ A o i, v
1 vory i ABA, =L, EfEL L
slime attached, but no organisms
1/10F (10%) Firstdpidss O EUTEREE 1 /10 (10%) LR & FIkF
2 10 % organisms dispersedly attached, gross amount seems
o BreR to cover less than 10% of the surface
i%""iﬁ?ﬁ’%ﬁﬁlﬁ’% XATER o L, fRl/5
1/21H (20~20%) Fers4=Mhftas [ (10~20%) F2EE & kv
3 10 ~ 20 % area organisms and algae dispersedly or partly attached,
9 gross amout seems to cover between 10% to 20% of
the surface
A, WS GBE IS TEL, BE1/2
i 1/21M (20~50%) FREEZ4EMfHeE I (20~50%) FRFEE & Flr
20 ~50 % area organisms and algae dispersedly on partly attached.
gross amount seems to cover between 20% to 50%
of the surface
s | EEARE (50~100%) fiidE A, NIRRT
50 ~ 100% area organisms and algae almost attached on the whole
4 surface
A EEE 4, A EmEE UE A
6 t ity organisms and algae almost attached on the whole
ChEtt LR Sy surface.

vty BERINT

SHINEN KAKO

T 7Y g 7gsk
DEFRIC COAT RILSAN

BE1 REMGITORERS

Test pieces before immersion test

32

7T Tagashk TIY gia=}h

TUFRAM DURA-KOTE DEFRIC COAT

FE2 4 EMROBERN

Test pieces after 4 weeks in sea water
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¥7Fdh TaFdA—F TIYyZa—} BFE6 REMANTOBEINLER
TUFRAM DURA-KOTE DEFRIC COAT -
“"SHINEN KAKO" surface before immersion test

BE3 1LEMHORES

Test pieces after |l weeks in sea water

BFE7 1LEMBEOHEDE
BEE4 1IDEBEBON S A Frdi U 228800 L3
F,/j? i;‘ Lizd TF A "SHINEN KAKO" stripped attachements after

“TUFRAM ™ surface strippec attachments after I'l weeks in sea water

Il weeks in sea water

A e 77y 7 a—b YAy BT
TUFRAM DEFRIC COAT RILSAN SHINEN KAKO
BHES Rkt s 77 A RA BHS 16MM %R
“"TUFRAM” surface beforore immesion test Test pieces after 16 weeks in seawater
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5E4iH%%€HfoH IM%D 577 4
DERMEIREE T, BE 5 OFEMIART & LEIZ e A
EEMAPR SN VwOIIx L, BT CIEER
6 DIREMGRTE BE 8 DI1DAR% & i 5 &,
S IZEAE RSN, 7Y YR ERIZERAS
ZOBMPE- 2 NBlEsR,

FTEHOBRELRTEIE, §754, Ta72
—FDIETHY, KRWTYIVHY, T7Yyra
— MY AESICRETE S, ZRIIHLT,
BHMIIE 7 VY RAPREIZEAATHA D,
Lz, M T2 EMESIECELTL
FH)ZENHHT,

HH 81X 16AMM% DX HEF DIRRE 7R T,

o (1977410H) 1252 &, AYHFHELN
Lz, 7VVREEDLL, BEAFEHIOLED
W oz,

B 940K B O R EEBRT DIREEZRT, 2
DEENPSLEbLI DB LI, FYDAFEHFIEEIC
Hiro#n, 7Y VR, it HsN1-,

BEHIONIAEYSRERD Y 7T L ERHEAT T,
IRERTENTIZ L ALYEIL KBS N 1D
2L, BEMTCIE, BEIIOLS L, 7V
RKOHEPEETOIDAMBZ LD E, X512
XL, RANDERALDEWL SHbh o7z,

MORERE 1L 7 7 4 LRI, 128 A SN
Rond, [(EWoREo LT, BHTOD
1LER% &[T H - 72,

PR, BT LMEREF T, BRIZ A
CEBHENL - o BN T, BHEILYS
L by d k)i, AR IR -CHAT HICE O
I e S W

PED#EREERLIZE D,

5.2. 19774 9 FBSA DR E HEER

RERE L, FH =4, 750+ 4 7
AR, ¥V I7AFyHh—s4 K, byssuf 700
FLUTZLATU Y 333TH 5,

BHE1213 5 BB OZ AN OIRELZRT,

ZOBEHETIE 7 VYR, BE A emIf4EL
RREBFr OSBRI L AHALNSE o

BEI1I30BR%OT L T a L 333DFEHO
REEAZ T, CHOEETII 7Y VAR, Iy, B
PEEEBLEL THEL TV, oA & %<
[k T EIRETH - 720

BEHEI14IMTED 23 L 2308 %O ~) o

34

Y77 L Ta7d—hk TT7Yyra—h
TUFRAM DURA-KOTE DEFRIC COAT

FE9 40HM%OMREN

Test pieces after 40 weeks in seawater

TEI0 40RO % B2
¥ 7T LA
‘TUFRAM" surface stripped attachments after 40 weeks in
seawater

BEN 40EMBOFEmEKREL -
BER T FA

"SHINEN KAKO" surface stripped attachments after 40 weeks
N seawater

JAMSTECTR 3 (1979)
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5

x4 B o & R (19774-6 HB%R5)
Obseruational  results (Started at Jun. 1977 )
48R (9774E7 H) 18R (197789 H) 168K (19774:10H) 40380 (197843 H)
ﬁﬁﬁ@ffﬁfﬁiﬁ 4 weeks (Jul. 1977) 11 weeks (Sep. 1977) 16 weeks (Oct. 1977) 40 weeks (Mar. 1978)
kinds of surface | Zgfli | B5 5 k| FEM | K5 W% £ | BRE | BF W M | FEM) BF B MR | Gl B R 1%
rating antifouling rating antifuling rating antifouling rating antifouling rating :s(l)r;tii)cnorr~
7y
77 6 6 6 6 10
TUFRAM
7 P 6 6 6 6 10
DURA-KOTE
77Uy 73—t 7YV VR, HEH ' 7Y VR, R, T YVOR, A BREE VR, AR, <7 1
FBT—116 6 * 6 o 5 R . PRBATER | BORE
DEFRIC COAT & ENE A AT S AT B EMNE 1o rugk
77 I}H‘7C7_36# k 6 barnacle and algae 6 barnacle, ascidian 6 barnacle and algae 6 barnacle, asci.dian 10
o thick attached itk wlgpe thick thick attached zmd' .algae thick
DEFRIC COAT attached attached
IV1 725
) et 6 6 6 6 10
RILSAN
5 Ui
PEAS
& mbﬁL 6 6 6 6 4 |
HINEN KAKO R ey




SYTAT A=Ak TLTT V333 b YATATI0 BEEI4 30BMBOEmEREL &
Tungsten Carbide Emralon 333 Tribaloy 700 NyoSa A 700%&

= N 49 2p
g"‘l 2 5 ﬁﬁﬁﬁfi@ﬁﬁ%ﬁﬁ “Tribaloy 700 ” surface stripped attachments after 30 weeks
Test pieces after 5 weeks in seawater in seawater

BERI3 308k 470333 FHI5 30BM%OFEMEREL
“Emralon 3337 after 30 weeks in seawater FE YA ‘__/\\»/f }‘Z:%ﬁ
“Titanium Carbide " surface stripped attachments after 30weeks in
sea water

x5 B B & F (1977% 9 HHHES)

Observatinal results (started at Sep. 1977)

538 (1977410A) 30:E[ (19784 3 H)
% ﬁ QL ¥ ﬁ iﬁ 5 weeks (Oct. 1977) 30 weeks  (Mar. 1978)
kinds of surface treatment ST 1%} 5 g R i} 5 ks i | B5 & M
rating antifoulng rating antifouling rating anticorrosiom

FE Y H IS, R 6 6 0

Titanium Carbide %‘%{E\E%EE
%y ‘/ 7 /f }\ 74K 6 6 0 rust occured on

Titanium Nitride Ty /_]_:’ ;ﬁ%ﬁ y 71{, & ,\,,‘ @iﬁ the whole surface

GART — N ) T o .
T e e T 8| emmsaE | 6| ememems | 10|

N barnacle and al darnacle, ascidian and

b ]'I)‘ri/b:l?v 4700700 6 t}:zkacastached e 6 algae thick attached 10 no rust
Ts7uav 333

Emralon 333 6 6 10
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