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the Anticorrosive Finishes for Steel Structure

ZHANG Tao"” | LI Jun-nian'*, ZHANG Yan'
(1. Southwest Technology and Engineering Research Institute, Chongqing 400039, China;

2. Chongqing Engineering Research Center for Environmental Corrosion and Protection, Chongging 400039, China)

ABSTRACT: Objective To analyze the cause for the peeling phenomenon of the anticorrosive finishes for steel structure.
Methods The compositions of paint and varnish were tested and analyzed by mass spectrometer, environmental scanning
elecron microscope and ICS1100. Results High boiling point solvents were found in polyurethane paint and varnish sam-
ples. Inadequate curing of the varnish was found by microscopic morphology analysis, and ammonium salt was detected in
the extraction liquid of the varnish sample. Conclusion The high boiling point solvents, the separation of small molecules
in low temperature environment and warm-damp marine environment were the main causes for the large-area peeling phe-
nomenon of finishes.
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Table 1 Coating conveyance system for external surface of bridge steel structure (Long effectiveness)
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Table 2 Data of environment temperature and relative humidity
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Table 3 Acceptance criteria and test data of the coating quality

H AR bR H TR E bR S
TEEHAL R B RE B
N T L
MiE T (R <1 % 0%
P b5 H1 =5 MPa 7.64 MPa
LR =2 H 2 H

SRR TR PN P4 2 Bk T 3 =2 M) ) g O A % e
B, AR BRI R R, 7E3% 5 B BR
S BRrp R R T WA — 2 MR bR B T
BRI A 1A 2 s,

I P TR U i/

Fig. 1 Peeling phenomenon of the finishes
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Fig. 2 Peeling phenomenon of the finishes
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Table 4 Main organic components of the polyurethane paint, cu-

ring agent and thinner
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Fig. 3 Mass spectrogram of trimethylbenzene

125¢

119
100

= 751
b=l

50

134

25¢

91
39 51 65 77 103
1.4 2.I:7 .VIV I‘ - II |Ilv51:7vn||| " v..III. P TP 14 vll I\ |. 1%:7.. |

10 30 50 70 90 110 130 150
1A /s

K4 PR K

Fig. 4 Mass spectrogram of tetramethylbenzene
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MIE 3 Al LA 2R MR o S A

i | 3R p T R AR I Tk B AT A 2 | R I Ak

AFEIY, SR T RS BECR , R FEOLT K>

TR SRR kA O A 5y 5 B it X T IR Ak

TRIZM LTI, A5 AR W B0, IR SR 0 R A
RURJZ Tk PR VAR A4 6 AR BT 4L

3.3 ZRERRNHEEERMER

FRECH B O IEAE 5 1. 4554 ¢, il 50 mL 25
BT KA 50 CHERZK AR N AR 5 h, 5 30 min
Bl 1 W IRE A T ICS 1100 53 T A 3% %)
TRA VIR IEA TR I, A6 000 V75 9 v e AR 5 7 1) I o
SN 0.057% o VR & A R B, T =
TR A e B R 2 W O i T K T Y FR
WU AR R rh A B R R P I

TR I T ISR 10 C A =
R AL TEARIR (T 13 °C) Bk, i 5 30 4 it



. 86 - s

& 3F

OO 2014 4£ 6 A

() SN i 62, ¢ 1T 23 5% BA R R IR 43 o AR
MREER T 40% W) iR ELfie 7T As o 5 CO, KA
N o ST R -
(0]
RNH, + CO, —>RNH1|]0H
(0] (0]
RNH(le()H +RNH, —>RNH£0’H2N+R

TEPRAE 2 Bk 1] 3 36 1 2Rl — )2 205 W R
TR ST B I AR 2 I 4 S RIS )

3.4 SER

G AR IR TE R R IR R A R AR
S NS A R R I ) B IR A R A
]k 28 U 2 B2 3, g it ads 22 5 1E & 21
S 1) Pz Sl EANRIZ I ST A B s B i
BEIAF T /K3 FH CO, S5 AN BRI, 78 P J2 B I
ZIFRS  HY, i TR R T B KA
B RE R NR AR B T R SR i AR
WA TESY , 73§ SSE BEANGS | AR T XS/
Ir B R AR 3 L8958 7 R R I K 2 T
CO, STk B —ik , B B i e AL, (B I
AR, PR LR T AN AT AR T TS AR ) 1 2
IR 1o B, At Tad R rp , PRAE P Ta] i 3R Ih ok
B AR B o3 5B e, R BE 25 BR i, 76 g 1 A
RIS T M T 5B @RI CO, KX
B AT KR AL P MR B . XA B IR
HR IR AR AN 23 e SR B, T2 TS -5 7 [ 3 222 )
TR T — 2 AR 5, S5 85 4 v 1 4 U= 1)
B T3 T e, B Bt BT R AR

PN R R R P Y A IR R AR
IR TRIER AL AR /N R A AT R B i
TR HL DA Rl PR AR, 2 T B U U S TR R
AR AT R BB G 00 2N, SR/ T g —
ANERY U2 I AT RE A BR R v G M
AN A RN TR S T R AR TR S B AL

4 Zig
o T 23 #7328 T SR IR F Ak

PR AT B AL
1) JRETRBHAEC Ty , B O 2R 2 i 1 h A

= PP ORI PR 2R 288 1 v W A R, an SR AR TR A
B P TURBEA L, T LATE IR 2 (D Hh i A
AR, UG e A S S AR BT T A3 SN

2) XTGBT, AR T DUR ik it
TR R IE BR IR , 88 AR =g g —
FHRLRDARHT B v B 5% B 04 TR — TE IR S8 2 v )3
R IR R — 2 30 pm—ANR I E =
R T Wil JE TR SR — A e 2 SR g AR — ki
40 pum— B PR U 6 S [T — i 40 wm, XTELIZE
Lo T AT BRI, A T i S A
ERZE AR FERR B, 0 Z00 VA R it T B 3 F I T
IR TR IO R AORD B e A R AT 4 AT AL H
HH G, NEET B RIBAL FhE i R ay
258 KB BEE ) LA 1 U4 5 B A R B R
VR VETEBE AR AT DA S ARUIE A R

SE Ak

(1] ER B, skttt 5. i i TR T ik
PEARIRBEE T[] A T TR ,2012,9(6)
5—9.
WANG Ling, YANG Wan-jun,ZHANG Shi-yan,et al. En-
vironmental Worthiness Analyses of Electrical Connectors
in Tropic Marine Atmosphere [ J].
mental Engineering,2012,9(6) :5—10.

(2] XU, 758, BRHG AR, 45, FAEIR By JE U )2 78 R AUER
B agn )], B T8 ,2013,10(6) . 72—76.
LIU Shi-nian,SU Wei, WEI Zeng-fu, et al. Application of

Equipment Environ-

Corrosion Resistant Coating of Thermal Spraying in the
Atmospheric Environment [ J]. Equipment Environmental
Engineering,2013,10(6) .72—76.

(3] Zisfl PR, tRAHE. TR R Ak S v ik B v 2

P PR 28 Bt T il (—) [ 1] R85 24k i, 2009
(3) :66—69.
LI Yun-de, YANG Zhen-bo,XU Yong-xiang. Anticorrosive
Coating Accessory System and Construction Quacity Con-
trd of Air-curable Fluorocarbon Paints—Part One[ J]. E-
lectroplating & Finishing,2009 (3 )66—69.

(4] JT/T 7222008, A M RMAAA BT R BB PE S ).
JT/T 722—2008 , Specification of Protective Coating for
Highway Bridge Steel Structure[ S].

[5] B, ZEE, E5%. i sl 5 AR 2858
FZESPEL)] . REA PR TR ,2012,10(1) :81—84.

(4% 95 W)



11 F3

JER B SE p ZoFLAS A AR B LW A2 Pt 7

- 05 .

(2]

(3]

(4]

(5]

(6]

TANG Y, TANG B, LI Q,et al. Pool-boiling Enhancement
by Novel Metallic Nanoporous Surface[ J]. Experimental
Thermal and Fluid Science ,2013,44 .194—198.

SRICBH . R THT iR A Al 1 42 ) 55 A A B B AR T Tk
WL R LB D], B AR R TR
2013.

GUO Zhao-yang. Experimental Study of Pool Boiling Heat
Transfer Characteristics of Surface Enhanced Tube under
Axial Uniformity and Variable Heat Flux[ D]. Shanghai:
East China University of Technology,2013.

TR HUCE AR, BN 45 3 4 A B T ) AR R
AR E A RENL A [ 1], KRB TR 2524,
2010,41(5) :577—580.

XU Hong, DAI Yu-lin, XIA Xiang-ming, et al. Develop-
ment of High-flux Heat Exchanger and It's Energy Saving
Applications in Large-scale Petrochemical Plant [ J].
Journal of Taiyuan University of Technology, 2010, 41
(5) :577—580.

WO IR MBI . K R LR T 2 LA R MERE
WFFEL]. AL THLAE,2010,37(2) :141—145.

ZENG Yong, XU Hong, HOU Feng, et al. Performance
Studies of Flame Spraying Surface Porous Tube [ J].
Chemical Machinery,2010,37(2) ;141—145.

AR R AR, XU SEBT. 22 FL 3R Y i 3 5 1 SR
T AL AR LU [ 1] JRARHLIK 2006 (1) :80—
85.

TAN Hua-yu,GAO Chun-yang, LIU Li-xin. Manufacturing
Method of Porous Surface and the Comparison of It's En-
hancement of Boiling Heat Transfer Effect [ J]. Fluid Me-
chanics,2006( 1) :80—S85.

(7]

(8]

[10]

[12]

[13]

[14]

XU # 2, B2gA 58 B A MR ZFL 3R 11 & 1
WEAEHAL D] AT IHLAR, 2008 ,36(5) :61—66.

LIU A-long, XU Hong, WANG Xue-sheng, et al. Boiling
Heat Transfer of Composite Powder Porous Surface Tube
[J]. Petroleum Machinery,2008,36(5) :61—66.
FR . PR aE BT 2 LA b I A Ve B L IR B Y
[D]. i, 4R T K2:,2010.

WANG Hong-zhi. Experimental Study of Boiling Heat
Transfer Properties of Sintered Surface Porous Tube [ D].
Shanghai: East China University of Technology,2010.
CHI Y L,BONG J Z,KWANG ] K. Morphological Change
of Plain and Nano-porous Surfaces during Boiling and Its
Effect on Nucleate Pool Boiling Heat Transfer[ J]. Experi-
mental Thermal and Fluid Science ,2012,40.150—158.
LI H C,LI T, KANNY B. Two-phase Heat Transfer En-
hancement on Sintered Copper Microparticle Porous Struc-
ture Module Surface [ C ]//ASME 2009 2nd Micro/
Nanoscale Heat and Mass Transfer International Confer-
ence , Shanghai ,2009.

JANUSZ T C. Nucleate Pool Boiling on Porous Metallic
Coatings [ J ]. Experimental Thermal and Fluid Science,
2002(25) :557—564.

LI Long-mei, HUANG Wen-yi. Study of Enhancing Heat
Transport Mechanics of Porous Surface Coating Tube[ J].
Journal of Fuzhou University,1997,25(6) :102—107.
CHEN Zhen-xing. Study of Flow Boiling Test of Porous
Surface Coating Tube[ J ]. Nonferrous Metals, 1997 (5) .
29—32.

ALBERTSON C E. Boiling Heat Transfer Surface and
Method ; US,4018264 A[ P].1977-04-19.

SO OO O - - - - - - - - - - O - - - - O - - - - O - - - - O - - - - - - - - - -

(L#% 86 M)

(6]

(7]

MU Shan, LI Jun-nian, WANG Ling. Corrosion Protection
Coating Technologies of Metal in Marine Atmosphere [ J].
Equipment Environmental Engineering,2012,10 (1) 81—
8.

BRIRAE. By kbRt -5 U [ ML db st A Tolk AR
#t,2002.

YU Zhao-nian. Anti Corrosion Coatings and Painting[ M ].
Beijing : Chemical Industry Press,2002.

PP S S VNN LIE I se3 KEr alp i S AR
A BT RE,2010,7(5) :152—155.

LIU Hong-yu,ZHANG Song,HE Wei. Study of Anticorro-
sion of Steel in Coastal Regions[ J]. Equipment Environ-

mental Engineering,2010,7(5) :152—155.

(8]

[9]

FEA DG, AR AR JRURR Uk T AT JH 35 15 T DR A9 A4 24
BiJE TR R BT[] BURTR RS 2R3 ,2009 (4) -
25—28.

JIANG Cai-xing,ZHOU Fu-gen. Application Fluoroccerbon
Coating on the Steel-box Girder in the Hangzhou bay
Bridge[ J |]. Modern Paint & Finishing,2009(4) ;25—28.
Rl 2R, BB AR R R R B i iR 2
HARE TEMR[I]. 2R 5E T#,2012,10(1);
81—84.

MU Shan, LI Jun-nian, WANG ling, et al. Corrosion Pro-
tection Coating Technologies of Metal in Marine Atmos-
phere[ J]. Equipment Environmental Engineering, 2012,
10(1) :81—84.



