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Research on the changing rules of corrosion electric field of

rotating disk in turbulent medium

WANG Xiangjun, WANG Shichuan™ , HU Yucheng
(College of Electrical Engineering, Naval University of Engineering, Wuhan 430030, China)

Abstract: To investigate the generation mechanism and variation patterns of the ship corrosion electric field under navigation conditions, the

galvanic corrosion cathode of the ship propeller was equated to a rotating disk, and an equivalent model of the corrosion electric field of the rotating

disk under turbulent medium conditions was established. Combining the boundary layer theory in fluid mechanics and electrochemical corrosion

related theories, the boundary layer flow state and corrosion current density on the surface of a disk under laminar and turbulent medium flow

conditions were calculated, and differentiation treatment on the disk was performed. The multiple point charge superposition method was used to

calculate the corrosion electric field of a rotating disk under the control of oxygen mass transfer in a flowing medium. The variation law of corrosion

electric field on rotating disks at different speeds was studied and experimentally verified. The results indicate that as the rotational speed of the disk

increases, the corrosion electric field gradually increases. When the flow state of the medium on the surface of the disk gradually transitions from

laminar to turbulent, the corrosion electric field modulus increases significantly.

Keywords: corrosion electric field; vessel; point charge method; turbulence; laminar flow; rotating disk
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Fig.2 Distribution of boundary layer on
the surface of disk

IR AT A SN ) Jor e A 1L, i A7
AR Y/ i A B E/N S G (A R A I PSR

D- 1/3
3Kz(—l) 5 (19)
v

K, D, NEAEM K I BUREL
FET BT T HE AR 3 1Y 20 S A B Y
ke e 18] 320 A2 e 3k =X, A9 T2 U S A o b
AR B SR BE 3R
See =4D v 0w (20)
5KT :0. 078 9Dil/3v—2/15r3/5w—1/5 (21 )
S5 AR S Bl e, BT HUZ
JEL 3 ek U] SR AR S8 B H R B T 1
& —c

. ) (22)

2 n AR ROV P B RS N o A IR
WP Y SRR IR ¢ SRy gtz 1B 48 3 i 1) SO
K
172 0 Bt T A JO3 A e 2 158 2 3% 1T T8 ot Pl
WL A
1. =0.250FD v 0" () =¢})  (23)
I =12.7nFD0" P r 0! (¢ —¢})  (24)
HEC(23) ~ (24) R, I 25 A A B S5 e
(5] 22 TH 3 P2 R BE Ay A AR AL, 2 A T
iR 52 5 FEL AN 4 T 455 B A U2 SRR R A3 A 2 1
SR, FLUREE FE S AT L2 A A, A (B e e i
JEA O, TRt BT HIUZ 5 BE R i 2 B AL

]:nFDi(



- 248 - ESl iR A N = R

47 %

EEHRROG 0 5 (B A T 7 (B O B B AR DG
1.3 RoinEEEEZSBaERiEE
TR 152 28 29 T P T ol P Y B TR
(B 48 3, PTG T [ % A T o AR AR B, SR
SR S RO Y 33— 0 DI 19 H A7 S Ha 375
JE IR 3 R 4 5 28 DA B JE O 1) S A
i 4\J?‘3ﬁ/,$1¢}i‘iﬁﬂﬁﬁf“ﬁ de, W —Fk5] 73 H
/do HIT, 0 =27, K BRIERE LA 5 10 45
ROh B, AL Dy dr, W — L35t R/dr A
LASTo ] 171 <X P | 1B+ TS S Toe s
— B Ao FERE N dr BRI, 2 S T
55 /e K e SRR — AN A TR K 58 43
WA rdo(9E) (dro JTTER TN rdrdg, KA
S FL T S AR i L e B 6 28 % T 454 BRLOT I S5 AL
ST A AT i Q 3R oA Tl R U R S LA
T PRI 2
Q =Irdrdg (25)

<;;7w

rdé

B3 &R

Fig.3  Microdifferentiation on the surface of disk
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