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ABSTRACT: In view of the phenomenon of the surface coating of a large-scale steel structure facility near the sea, such as
powder, loss of light and discoloration, the compatibility and repainting ability of several top coatings after the ageing of the
in-service coating for steel structure were studied. The finishing paint repainting test was carried out to complete the test of
coating system compatibility and repainting performance, and to evaluate the performance of in-service coating after repaint-
ing.First, several typical in-service protective coating systems for steel structures are sanded off the aged topcoat as the initial

coating (coating A). Then, the top coat B, which performed well in the accelerated test of cyclic salt spray and xenon lamp, was
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chosen as coating B. A new coating system was prepared by coating B on coating A. Finally, the test of coating compatibility

and recoating property is completed, and the test results of adhesion, indentation length and cupping of 30 coating combinations

are analyzed. After repainting, the tensile adhesion of all the samples was more than 5 MPa, and the indentation length of

re-coating was decreased in 9 of 30 groups (30%) , most of the cupping test values were 1.5~4.5 mm. The coating system can

meet the general requirements of coating protective coating adhesion, anti-indentation performance has been improved, the duc-

tility is better after repainting. In the evaluation of coating recoatability and compatibility, the adhesive force should be consid-

ered to meet the application requirements, and the adhesive force of the coating system should be improved, and the hardness

and ductility should be considered next.
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Fig.1 The process of experiment
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Tab.1 Main types and characteristics of coating A
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Tab.2 Main types and characteristics of coating B
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Fig.2 Schematic diagram of new coating system combination
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Tab.3 Test results of compatibility and recoating of coating system
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Tab.4 Suggestions for coating paint repair
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Tab.4 Suggestions for coating paint repair (continued)

RIZE A (ERIRZEHD)

H5 ®WEB (HE) Wi B
7 R T * y
. . Hg AL TR T (80 um )
2 I 954 JiEEE (400 B PiNEELAS
nterzone [ (400 pm)  BUSEIREBR PPG BT (60 pum)
PERAE TR kT EE (80 pm )
RO N . .
s s s TR FRACTUR L (80 pm)
“m; T RAR N A (80 um ) L N
PPG BRI (60 um) fEPEL 0, AR PR+t
, I PPG AT (60 um) <1
SlgmacoverZ?O LFH%%UEG‘{/‘E HRAZ T (80 um ) T A B R T T
4 ( 80um ) +Sigmacover410 i PPG " JRN VAL JE i 80 L B s
FAFR 4 (120 pm) PERAL T Ak m % (80 pm ) R ZEZ HIRER
KA BIREHHETE (80 um) ek
BRACH BRI (80 pum )
T AL R IR B A (80 um)
S (160 um) +FREBTIEER S HUZ o R

% (100 um)

PR AL TR T (80 pm)
PPG Ak (60 um )

BRI B RS TR R AR AL . SO
ARG, HE BRI 5 R R A T T K
S BB I B TR TERE . BEREFRARIMA, RESH A
T,

D)l HE R TR 5 A 7ER IR )= 30 HiR)=
A BN R PR IEOTSE , S il T i PR 7R
R IR BB TS, vl oy R BN A T A
TE 3% 1) SR O3 7 60 it 1 B {4t e S MR S 4

2) fERIZEENE KRR 5P, T
HREAREH R . B EERZMAETER R,
it T HE R RS2 W 4545 77 o Tl T AR
AR , IRIZ A A BORANE, (B T35
2 T 2E0R

3) AREETE W HSCAR IR Z EiEtT, JRIRIK
BEHMRIEAREFEREMEAR, HESEN
R o X HAE IR G 0B B IR Z I, B AR
iRz, WRIAE SHRAETEERES HNE,

S :

A, G, ORZOVE. By b M B TR TN TN M.
Jent: PEA R, 2011: 225-226.

CAO Bei, GAO Jin, ZHU Yun-hui. Application manual
of corrosion prevention supervision engineer[M]. Beijing:
China Petrochemical Press, 2011: 225-226.

HRRUR, WRERE M a1 TRMORERSS 4 0 ik
SidrM]. dbat: fe2E Tl s, 2017: 169-171.

(1]

(3]

(8]

HAN En-hou, CHEN Jian-min, SU Yan-jing. Corrosion
and Protection for Marine, Offshore and Coastal Struc-
tures[M]. 2017:
169-171.

HEig, TR, BRE, AF. (RRAEE T BIR SR K5
BUIR[T]. K52 e T2, 2020, 12(3): 146-153.
HONG Min, WANG Shan-lin, CHEN Yij,
Low-Pressure Plasma Spraying Technology and Its Re-

Beijing: Chemical Industry Press,

et al.

search Status[J]. Journal of Netshape Forming Engineer-
ing, 2020, 12(3): 146-153.

HINDER S J, LOWE C, MAXTED J T, et al. Intercoat
Adhesion Failure in a Multilayer Organic Coating Sys-
tem: An X-Ray Photoelectron Spectroscopy Study[J].
Progress in Organic Coatings, 2005, 54(1): 20-27.
SUMONT A, LYON S B, SCANTLEBURY J D. Failure
of Aluminium Metal Spray/Organic Duplex Coating Sys-
tems on Structural Steel[J]. Corrosion Engineering, Sci-
ence and Technology, 2013, 48(7): 552-557.

XU Yuan-ming, RAN Jun-shuang, CHEN Hao. Kohonen
Neural Network Classification for Failure Process of Me-
tallic Organic Coating in Corrosion Environment[J]. Met-
als, 2017, 7(4): 147.

TROKREE, IR, maE, . RAOHEHIREZET &R
AR IS RN R 2 B 2R AL, b S ik 5 B4, 2002,
22(4): 249-256.

XU Yong-xiang, YAN Chuan-wei, GAO Yan-min, et al.
Underfilm Corrosion of Metals and Failure of Organic
Coatings in Atmosphere[J]. Journal of Chinese Society
for Corrosion and Protection, 2002, 22(4): 249-256.
ZHANG Xian-cheng, XU Bin-shi, WANG Hai-dou, et al.



+ 132 -

2022 4E 11 H

(]

(11]

[12]

[13]

[14]

Failure Behavior of Protective Organic Coatings under
Corrosive Conditions[C]//International Conference on
Surface Engineering. [s. 1.]: Transactions of Nonferrous
Metals Society of China, 2004

BRI, IhiEAR, MRE, . Ui A PR B RS
(K R[] 2T AL, 2017, 14(8): 50-54.
LUO Chen, SUN Zhi-hua, TANG Zhi-hui, et al. Devel-
opment Trend of the Research on Failure Analysis of
Protective Organic Coatings[J]. Equipment Environ-
mental Engineering, 2017, 14(8): 50-54.

skAE, WRE . A HIRZ MR MO RT]. HBE
A, 2011, 32(1): 25-28.

ZHANG Hua, CHEN Zhi-yong. Analysis and Counter-
measures of Organic Coatings in Outdoors Failure[J]. En-
vironmental Technology, 2011, 32(1): 25-28.

FULE, Phoc, FMEAS. ReERETE R &R R
W2 RO I E M5 B, 2015, 36(J4 i) 2):
213-215.

WANG Hong-lun, ZHONG Wen-an, PIAO Shi-jie. The
Test Research on Coating Failure of Metal Surfaceat the
South China Sea Marine Atmosphere Environment[J].
Corrosion & protection, 2015, 36(Supplement 2): 213-215.
GB/T 34681—2017, (LEEANHE WRHICE AR TE
IIELS).

GB/T 34681—2017, Paints and Varnishes—Determination
of the Overcoatability and Recoatability of a Coating[S].
T, EH. WA RRAN R I TR E A R
PERERTFE[)]. WP ETREL 2012, 27(11): 55-61.

MA Xiang-yu, WANG Jun. Study on Coating Systems
Performances for Outer Surface of Steel Box Girder[J].
China Coatings, 2012, 27(11): 55-61.

HOSHIKAWA Y, ONOKI T, AKAO M, et al. Blood

[16]

[18]

[19]

[20]

[21]

Compatibility and Tissue Responsiveness on Simple and
Durable Methylsiloxane Coating[J]. Materials Science
and Engineering: C, 2012, 32(6): 1627-1631.
WREIUEE. ARARTRE R PERE I O L AT )], Bk
KL, 2008, 46(7): 31-33.
CHEN Kai-feng. Brief Analysis of Testing Methods for
Repainting Performance of Marine Coatings[J]. Shanghai
Coatings, 2008, 46(7): 31-33.
PRoVEE, PMERS, TR, WEIRBEBRIREH S IHRZ
AITCETERTFE)]. APRIT &S5, 2008, 23(6): 58-60.
CHEN Kai-feng, SUN Zu-xin, ZHANG Dong-ya. Re-
search of Matching Performance of Recoatable Polyure-
thane Finish and Old Coat Film[J]. Development and Ap-
plication of Materials, 2008, 23(6): 58-60.
GB/T 5210—2006, (“EHAIFEHITIERE Sk [S].
GB/T 5210—2006, Paints and Varnishes—Pull-off Test
for Adhesion[S].
GB/T 9275—2008, (AFFIHE [y /R 2% IR
[S].
GB/T 9275—2008, Paint and Varnishes—Buchholz In-
dentation Test[S].
GB/T 9753—2007, C#EANER HERK[S].
GB/T 9753—2007, Paints and Varnishes—Cupping
Test[S].
GB/T13452.2—2008, (A FFEIRZE BRI ES].
GB/T13452.2—2008, Paints and Varnishes—Determination
of Film Thickness[S].
JT/T 722—2008, 7~ B4 GE 0 45 46 BJj I U e BOR 26
[S].
JT/T 722—2008, Specifications of Protective Coating for
Highway Bridge Steel Structure[S].

DO XA



