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The corrosion rate, behavior of corrosion fatigue and characteristic of cathodic
protection for SB41 were investigated by corrosion and corrosion control tests in
seawater at laboratory and coast.

The main results obtained are as the following :

1) The corrosion rate of base metal (BM) is about 28-37 mg/dm2day in seawater
of coast,

2) The correlation between the stress intensity factor range AK and crack
propagation rate da/dN for weldment follows Paris’ rule in seawater .

da/dN =C (AK)™
where m is the slope of the correlation, and is 2.02 for BM and 1.75 for heat
affected zone (HAZ) respectively,

3) The corrosion sensitivity of HAZ is more sensitive than that of BM under
the low region of AK, ‘

4) With increase of bared surace area of cathode, cathodic protection potential
is increased sharply,
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Table 1. Chemical compositions and mechanical properties of used material

Chemical C si Mn P s
composition
(Wt 9%) 0.11 0.29 0,59 0.01 0,01
Mechanical Tensile strength Yield strength Elongation
(kgf / mm?) (kgf / mm?) (%)
properties 42,4 25,8 32
Table 2. Welding condition
Pre-Heat Electrode Side Amp, Volt Heat input
of BM(°C) *C/h, Dia (A) (V) (k] /cm)
120 KSE4301 Face 140 25 14
90/2 170 26 17.7
4 mm Back 170 26 17.7
e AzE 90°CAA 247 AAlsl, ———
YaREfEfE-S Table 29} 7eh {}: X )
- = I 4 o
A
-~ L=go 1 | 122120 ]
2, 2 ﬁsﬁﬁ' T =200
250
2,2, | |MET, ®|ihth U SEQ HE9 . . . .
SHEp Fig. 2. Dimension of fatigue test specimen
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Fig. 1. Dimension of immersion test specimen
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Table 3. Chemical composition of Al-Alloy Anode (wt %)

1. Specimen 2. Fixed plastic

3. Environment water chamber

4. Filter 5. Water pump 6. Air pump
Schematic diagram of test apparatus
under circulating water.

Composition Zn In

Fe

Si Cu Al

Weight percent 4.2 0.027

0.053

0.072 0.005 Balance
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1. Specimen 10. Adjusting nut

2. Corrosion cell 11. Electrode

3. Feed water tank 12. Conductivity meter
4. Drain water tank  13. Eccentric cam

5. Bed 14. Shaft

6. Motor 15. Liner

7. Pulley 16. Cover plate

8. Counter meter 17. Potentimeter

9. Spring 18. Reference electrode

Fig. 6. Schematic diagram of corrosion fatigue
test apparatus.
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(1) Water tank (2) Cothodic specimen
(3) Anodic specimen (4) Reference electrode
(5) potentiometer (6) Ammeter

Fig. 7. Schematic diagram of cathodic
protection test apparatus.

2.4 BBAE

2.4 |AMS E# Y HAREAE

BEEPolA MEHER MR ddT
Folg) el wER wEoE $E o 1, 9,
17 % 25 me] 7+ 7lolol Fig 13 & &H
7, ®Eahel REAS WTIn, o &&
i, ®Bighe] REAS & 0.3me Lol
A A}, 4ZFFo| W2 BEEE C(mg/
dm*day) = 9m Zolol 2zt Zgivic}l £33
AY & £ REHe) FARFE 27

—220—



SRR RS 2 Bifol W3 R

shalow, JEHEKE Zolo whi REEAEE

C(mg/dm?*day)= BN 531 & 1do] #
A& o2 FAS] HEEY FARESE =
delodch, MEEES =Abe7] e HBRi
AREE Ao TS RESn, REol B 3%
HEH-S A% &2 A AT 60% =
A Abigdol 387F Az sl H@EY HATL
AAAFN L ] g2 AHZG F oAz A4

A A S S s

2) PEIEAFAAML FE B Y ME
B EIRIEAK POl A AT W EHRR &
A 2 BEe) UEO o #HAERe Mk
BAE el ol F4] el o3 BHAREAER
B> Fig, 59 22 EIRABEERE Dol 20008
M ARE 575, EaEiES =4Akskel
oh, E OBEEHS B RE oE KR
kel #EE 1elslel ATi#AK(ASTM D
11415 A83ta, BEPY KBS £ERE
BEEZ sk,

2,42 BRESERESE
WEIRM A= Stz sifEsigle
o, BEERSZE  HIEREe] 2562 em]l
Rekigke sla, BEFY KBS E2REE
2 MERFSRodct, o)W EEyrhO FEARAME-S
Cl ol 22 BE = (HEEY LS axld
71 $lsled 41/he] Bo B ALt EERAZ
onf, FEEhdRYol o8 BERILEsy] B
+ BRE3H Slshed EIREIR BEE Ol BRKIE
el & 24383

a2 @BEERACE —EshA REME
= F7hE i 20000 BEBR BMEes &
% 5 EEIEY BBEYEE (a,=0,5mmE
BRI R REStY, ol3t MBI
FEet shHhe He mMta] d4doz fisE
st ch,

2.4.3 [amBfAEASM KB &
RERAE 0. 25 WIEH p =250, cm] R

wKE ALESl, ERETY KBS SREE
2 A8k,

Al-&&BERERY AMERTER) 2. 3cm?
o2 dASA slot HBrasE (eH) 2l
RES AMHEAZLEE Axs 0,07, 0,
16, 0.33 % 0.64m?22 LAzl o] &
BB ea B« BefRe] AMEREC A
sHddHE A E 59 kel #Est

3. BR A EE

3.1 |Af, J|EHEL KBHo Eet
EEdc
3.1, BEEEO 0|X= F&Ee £
Fig, 82 4ol wdlol whE LK) BHE
O 2RH 9m ZololA AT MEEigh B

el BehEE C(mg/datday) S Jebd 7

ol tf,

§ 40

‘§ L

3 ol 5

; i @] o/

] —

= 20 O

?Ej A

s 10 1 I I !
10-12 01-03 04 -06 07 -09 (Months)
90 91 91 9t (Years)

Seasonal zone, S (months)

Fig. 8. Effect of seasonal zone on corrosion
rate of base metal (Depth of seawater :

ololl oshd EEEEEL 1 2 W 39e] 7}
8 o 9ol % MEMEY 7}
5 8 = 94

D‘,lo.ll)

—-221—



OB OB -F B O

3.1.2 B o[X= FkAHole g
Fig. 9+ el BEes FE 7o wa
W Bl A A, ®EHeRel BIMel HE
BEE C(mg/datday) 5 viERR o]t}

S0

40—

30—

20—

Corrosion rate, ¢ (mg/dm‘dav)

Ly Od

25 ynder mud

P BRI R

0 S 10 15

b J; 1
20
Depth of seawater, D (M)

Fig. 9. Effect of depth of seawater on corrosion
rate of base metal.

B iEAkrholl A Bpbf ol FEEREE - oF 28
-37mg/dm?*dayolv], BHEHOZ HE 1m 7%
ojoll4l MEEEw “h3 A vebda, 9, 17
m iEh Zlololl A REEREE = Ao fAlelA
el el gzl o] 25m (iBEEE e oF 1
m)ol A EEEEE okt EmdE Holx
Bhol A EehERE 7 kA =l
th, Im Zololl A FEEuEE A w2 B
Be Tiel 7 delde @y 2 BmiiR
o] zpolof ofgF Aoz Aztsmi, 7o 9
%l 17mol A 5’_\3} 25m 7 ololl A g fi E 7}
oFzk HmskE A& Wk %ol #ikel o8
AEH S “P-‘?—*] ]{— Aoz Bl

3.1.3 BERA ¥ SES| FikiE
EEREC ATEKFol 20008508 A=A 7
3, BERTALY BaEAES Photo. 1o e}
Witk Bifell w3l IREEEARSEETCl FLAko!]
AlsHA sl AeE o 4 SUrh
Photo, 2%+ ZE9 JE=Z #4543 Fig 19
RS ATiKFl 20008 2= 512-&

9004,

S R B

Photo. 1. Corrosion appearance of weldment
under circulating aritificial seawater
after 2000 hours (X2.5).

Photo. 2. Corrosion appearance of bolt under
circulating aritificial seawater after
2000 hours.
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Table 4. The experimental constants C and m

of Paris’ rule [da/dN =C(AK)™] under BM
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a) Base metal
Experimental constant
C m

Environment

in seawater (25 Qcm) 5.15x10° 2.02

9.39x10-** | 3,48

in air

b) Heat affected zone

Experimental constant

C m
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seawater (25 Qcm) 1.02x10°8 1,75

air 1.16 X101t | 3,32
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Fig. 14. Potential of cathodic protection versus
bared area of cathode.
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Fig. 15. Current density of cathodic protection
versus bared area of cathode.
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