H48 551
20084F9 H

X % ® I K ¥ ¥ R
Journal of Dalian University of Technology

Vol. 48, No.5
Sept. 2 0 0 8

Ay N SNz e Ne N Ney,

§ LA TR &

XEHS: 1000-8608(2008)05-0656-05

FiE R B 1X Sl S T 1 B % B i B ASE R S 4B 58

A&,

(lLLkEBEAF AL EMRTREFE R, LT k%
2. KEBT k¥ I ¥k, 47 K#

X 47,

% 75 =

116026
116012 )

FEEE: 41 100 % A L HF R T A RON K B4 Ao bk AR 9 R S AR IR R A
Lo, ERFW XK ARRT B 2AEMAE KA 1 A8 ER.E5 ke RAs
B A WAL B PR AR 2] AR X S e o AR B A A B PR AROS  Oh  ARRR RL d A A Y
A1 A —0.80~—0.90 V, AR5 B A S e AR 3. SR K E A B S R AR X 4 By
U 2T e o K, EL B Bl R e R B AR T A — S R B ARRAT,
PRI X K AR R G, 3k B AR R k. SR g iE R A 4 AR A A A K 4
A e PR AR PR R AT VI — R AR T R A AR AR R AR BT HR AR

KEW: HEA e WIAREF R B

FESES: TG174. 41

XEARER . A

0o 3

g 7R — R AR 58 1) JE b R A T A0 A T O
TEPRIE I 55T A AN T sl G b i A T
T AR AP RS 2068 L R O )2 B JE A 8 R B
e PR AP R G A0 45 40 FH AR 99 A O 7 A0 S0 i R O
BB £ 4, 15 I T /N BRI 8 R
F AR L A ST e 3 BA A DR 4 A0 A A P R LG
BOW TR 7 RVEUE T 5 AR R S 6, O T 0 fH
TR IE 24 A BR 22 70 vk A FR LG Al
FUITIEN Y S 50 R 5 R AR 4 — 5 A AR AR
HENU A ILART S0 JE b i L 451 45 /) il 43 A5 7000, )
PSS 2058 2ok 52 98 AT P A, o T B T BT B
By — ML T7 1.

LRI [ P A A 1 Jon e 3 B A8 47 ki R
— BRI E M — SRR A — RS
PR R 22 Ul Bl E A 2 i I A £ 4 AR Gt (R
DX IR B A PR 4D L 3 o 28 G A 1A 3R 1 O U 2 4 HL
AR LA DL T L BERS IR B AR Y ZOR. (R
P A 0% 2 BB DR ™ i I A A A AN B KT A 4
T PR 37 0K T A ) 08 JA e 7 L A ) R A A A
FULRT , MR i S e 1) D 8l 4 T A T A A

KB . 2007-06-12; {EE EHHA. 2008-07-21.
BEEWAB. T4 HARSFEERIA (972210).

R PR AP Ay i 2R 3 — AR, A SCHE T 46 LA 8 B
W ST 1 ¢ 100 45 U AL, JF 224 T B A A
S B P A AE AL T RS TR R A 2 2]
(4 32l B BB ZH B Ay F A3 O 37 28 48 CRIXUX 38K
PRI Horp A B B OR3P 28 GEAT AT A3 350 B Xt
B8/ IN DX A AP O X R D) A A H 7 22 4 34
AT F LSRR i H PR UL S AT A HL 82 0 A T Y
21 RORAR R B AR AP BRI BB fR 47 R 4.

AR SCHF 58 R I AR A 4 R 2 P 2 e i AR A
S 0 A A M o A TRT R A0 14 5 W AL
R T 2 2 XIS A i R P R 2 il e
XS A R 47 FEL AR ) 520

1 S8k

ST 55 U e, 4 A9 A S AR S K 3 L A e g
FFI A% f A7t 2% 8 R0 AR AR LR 47 H A6 T i R 56
1.1 AN

WA i Bl B B R R 1 mm B ARk
9 Q235-A MR AR L AR H2 64 R Q235-A
A ISR A E AN 6 mm ) Q235-A &4 ; 12 i
R = B B T s 55 N BRR T Q235-A W K )

EZEEAN: RaE (1951 5, #0424 S 00, F 1983~2005 478 K T K2 T./F , E-mail : lchenghao@126. com.



%5 4 BRSO X S A I TR AR AR B 4 b R AT R 657
H4f HSn62-1. E 2Ca) A Z AR (BT ] RE 28 4 B 15

S FH A AR RS AR 4l HE S AN 1 ¢ 100 1
150 245 /N il 3 o () B RS 400 S o S 1% B E 2 R il 4
BB BB BE 1. 36 m. fE A R T A4 A
PR 2L AN, I B L )2 AL L R H 2
T R R R OAC DA AR il B AR e BRI B 07 &2
2507 KU TS5 . n T 1L MR OB A 2k i A
P R B B 5 220 B s IR L A A 2 i 1) L R X35
FEAL. A 07 ~1807 [l B X 48k M il X, 1807 ~
2507 BB X 3R R DX HEE 2 A0 A A S b
4RI BN T R 90° AR B RE 2 Al
S HL Al b R 2 e By o AR R DL JC 2R 08 R BRAE
SE R S IF B S ALY Bl e A, HL A R A
180~360 r/min JoZ% % 22 ] .

SEE KR SR 1.8 mX 0.6 mX 0.9 m, it
A Jo e IR A R TR B R 1 K R SR T K L R
RYE/NE 1/100, B RGN 350 pS/cm.

250 200 150*  100% 50 0
\ 1 1 1 | |

K1 MEmeEsstsERE

Fig. 1 Schematic illustration of ship’s frame number
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Fig. 2 Effect of different anode and reference electrode

allocation on ship’s potential in double-zones
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Fig. 3  Potential curves of ship when adding

anode in double-zones
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Fig. 4 Potential curves of optimized ICCPs

ship in double-zones
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Fig. 5 Potential curves of different ship’s shaft conditions
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Research on physical scale model of ICCP systems in double-zones of hull

LIANG Cheng-hao™'?, YU Nan’, WU Jian-hua’, HUANG Nai-bao'

( 1. Electromechanics and Materials Engineering College, Dalian Maritime University, Dalian 116026, China;

2.School of Chemical Engineering, Dalian University of Technology, Dalian 116012, China )

Abstract: A 1:100 physical scale model of a vessel is established and used to study the distribution of
the potential in the impressed current cathodic protection (ICCP) system of a hull's double-zones. The
optimized design as below is obtained based on the experimental results of the 1 : 100 physical model.
Two anodes are added to the bow area and reference electrode (RE) is fixed between two anodes, and
RE is outside the anodes in the buttock area. Under the optimization operational condition, the
potential range along the surface of the hull is between — 0.80 V and — 0.90 V, which provides
adequate corrosion protection to the hull of the vessel. When the shaft is earthed, the potential around
anodes reduces, and decreases with the increase of shaft’s rotation rate. The optimized double-zones
ICCP system can provide adequate corrosion protection of the vessel when the shaft is kept under
different conditions. It is proved that the use of physical scale model provides a practical and flexible

tool for the design and optimization of ICCP system of a ship.

Key words: physical scale model; impressed current cathodic protection; protection potential



