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ABSTRACT: The work aims to study the anti-corrosion effects of Oxidation Tape and Covering system (OTC) on high-strength
bolts in tropical marine atmospheric environment. The OTC coated and unprotected high-strength bolts were exposed in Sanya
atmospheric corrosion test site for 6 a. The corrosion morphology and composition were analyzed by scanning electron micro-
scope (SEM), X-ray diffraction (XRD), X-ray photoelectron spectroscopy (XPS) and laser scanning confocal microscopy
(LSCM). The corrosion behaviors of OTC coated and unprotected high-strength bolts were investigated through weight loss ex-
periment. A large number of brownish red corrosion products were formed on the unprotected bolt surface. XRD analysis
showed that the main components of corrosion products were o-FeOOH, B-FeOOH, y-FeOOH, Fe;04, Fe,Os, etc., while
B-FeOOH crystal structure contained CI~, which would accelerate matrix corrosion. According to LSCM analysis, the bolt gasket
was in an overall corrosion state, but local corrosion occurred at the same time, and the depth of pitting was more than 120 pm.
For high-strength bolts protected by OTC, only a small amount of brown substance appeared at the bottom. Most of them were
still kept with the original black matrix surface. The corrosion rate of OTC coated bolts accounted for about 1/15 of the corro-
sion rate of unprotected bolts. There was no apparent corrosion on the surface of the OTC coated gasket. The oxidation tape and
covering system significantly reduces the corrosion rate of high-strength bolts and has excellent corrosion resistance. It plays a
good long-term protective role for high-strength bolts in tropical marine atmospheric environment.

KEY WORDS: oxidation tape and covering system; bolt; marine atmosphere; corrosion; protection; atmospheric exposure

BEIE, 5. ARG REEHER (OTC) el e PRI AR b i T - 63 -

experiment

8 R 45 2 it 14 £ B H A R L S IR B R
b 2 ol AL 2 B 1T S SR AR R ER &R 7 S
PR 2 S EOR R & SR, g H A4y, i
AIRES IR R I ME R, 15 AT, A E K ™
WA BT, B T AR Be A A AR I 4 S e
2014 4FFR FE 178 s A T 21 000 1278, 2
hi GDP [ 3.34%, REOL/ B A7 AR I 1l
ALy Ny 1555 Jul, PRI N i 1R
JEREREE W RS v R RN R 0 A R R SR
GBI R KA

R 1 Sy [ i 2 4 TR A SR 1 B A, MR
R ih 2 R EI SR EERRAR, ok %2R B
TR E . MERE, AR 2o . 485
WG AR S, HFEWE MY, SRR, MR
OYEENE IR YEAN T, M AR R L &
W 5 ot R D) S ke o o = A ) 5 D AN AN 2 B S
WL, A R S R B g ST, BT
IS Y 8 O N (E W Wy i T PO T e oy e A e U

5 85 VA e e 2 i o P e R iR, By
WAL . TR XN TCIE R B SR & E . H
A% 52 19 75 8 s Ak o 2% T iy Ach P 25 00 B it T B o5 22
K, ARMEMTIRAS L A A A 2R R PR, JFH
TRRIEHRZS 5 B . IR G, J5 WL 9%
o, ACRARBEAR U R R A5 S AR R 1 S5 ok [ R
Sl TR, DFR AT & T —L @ ih B 5
A, WERABEBY, 88 Zn 5K Zn-Ni 540 B
PR S o SR, X B A IR R . B IR R
WG RUK, EAESEBR S B S 5 ra 2 s 1 P it o

P, BAFERIR R | =i AR kG B
BB BORA R o 25 BPNA, 1L 5E05 6 T5 IRARME N
BRARR AR SRR, AT AR T 2R HK
S B JE T B A L HEA T PRAp L

ABIFFER BT R A AR S R R A iR A
H B BEHAE =W DR R IR 6 a IBAIR .

1

1.1 #Fad

RIS RLE T b B Y = SR AR A (625 mmx
130 mm, S8.8), fuRIRMRLH EHEAIE (Hib), F
T (0, $%2 GB/T0003—2009 { 43 J@ AR KSR 58
PRI ) 78 =W R ARG uh E A TR, B[R] 2R 2015 4F
1 H—2021 4 1 H. =W KSR 4E 478 5 N
264 °C, AEFIHIXT IR E R 78.6% , AR TN &
1284 mm, “F¥ CIUUELHEF N 58.2 mg/(m?-d), il
RIPY SRR . R . SR R I R .

1.2 SURGEABHBEHKRA

SEALR A TR E P AR (OTC) S ARk
Bt 5 BIF 5T T [ 500 5 T o 9 9 T AR BRI 5 A
I B8 B R DRSPS T S 2R A 435 4 ) R R0 9 g o
Ao TR F I =2 B AN R PRI 2 LA, B4R
IR R SRS BB i A SR A, AN 1
JR

SEACRAS R (R R R O B, RS R
IR R o BRI A R S TR



$ 64 - g HE TR

2023 3 H

By

K1 ARG B EEAR
Fig.1 Schematic diagram of oxidation tape and
covering system
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Fig.2 Original photos before exposure

Fig.3 Photos after exposure for 6 a in Sanya atmospheric
corrosion test site
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Fig.4 Macro-morphology of high-strength bolt: a) unprotected
high-strength bolt; b) OTC coated high-strength bolt
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Fig.5 Comparison of morphology of unprotected
high-strength bolts before and after removing corrosion
products: a) before cleaning; b) after cleaning
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Fig.6 Comparison of

morphology of OTC coated

high-strength bolts before and after removing corrosion
products: a) before cleaning; b) after cleaning

-t &

S-3400N 15.0 kV x5.00 k SE 1/1/2005 00:53

b OTC {3riZ4e
F 7 WEREERTE MY SEM JESI

Fig.7 SEM images of corrosion products on unprotected high-strength bolt surface: a) unprotected bolts; b) OTC protected bolt
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Fig.8 XRD spectrum of corrosion products on unprotected
high-strength bolt surface
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Fig.10 LSCM analysis of surface after removing corrosion products of unprotected gasket: a) LSCM morphology;
b) analysis of pitting depth
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Fig.11 LSCM analysis of surface after removing corrosion products of OTC coated gasket: a) LSCM morphology;
b) analysis of pitting depth
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