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Performance Evaluation of Anti-Corrosive Materials for Prefabricated Cabin in Substations
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2. School of Electric Power Engineering, South China University of Technology, Guangzhou 510641, China)
Abstract: The corrosion resistance performance of prefabricated cabin is an important indicator assuring the 40 a service life of the prefabrica-
ted module cabin substation, so the selection of the anti-corrosion materials used is crucial. In this research, eight cabin protection materials
(‘electro - galvanized coating, hot-dip galvanized coating, hot-dip galvanized thickened coating, zinc aluminum magnesium coating, fluorocar-
bon paint composite coating, graphene zinc-rich coating, hot-dip galvanized + polyurethane double layer coating and hot-dip galvanized + pol-
yurethane superhydrophobic double layer coating) were selected to study the bonding performance and anti-corrosion performance between the
substrate and these coatings/plating layers and had provided a reference for the selection of subsequent anti-corrosion materials for substations.
The coating adhesion test results showed that all coating/plating materials had good bonding properties with the substrate ; the neutral salt spray
(NSS) test results showed that the hot-dip galvanized and hot-dip galvanized magnesium -aluminum process showed better resistance to corro-
sion than the electro-galvanized sheet. The hot-dip galvanized + polyurethane double-coating process showed better corrosion resistance. In ad-
dition, if the surface is given hydrophobic properties, its corrosion resistance can be greatly improved and it also has a certain self - cleaning
function.

Key words: prefabricated cabin; module substation; hot-dip galvanized coating; polyurethane coating
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Table 1 Traditional coating experimental sample thickness

standard and experimental sample thickness
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Table 2 Corrosion rate of different coatings with

different time salt spray

JE R/ ( mg - cmfz)

His B
480 h 960 h 1440 h
1 AR+ FABE R 23.62 41.28 59.11
2 B+ R e L 2 22.98 42.41 60.11
3 PR+ R R 8.68 16.18 22.08
60
so | PR
g
S 40 +
-1
= 30 F
Enl
= R

PR

10_‘/.

1 1 1 1 1 J
400 600 800 1000 1200 1400 1600
t/h

K1 AR JZ 2 AN R 6 55 10 A b A

Fig. 1  Corrosion degree of different coatings

after different salt spray tests
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Table 3 First service life and durability of hot - dip

galvanized zinc coating in different corrosive environments
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Table 4 Coating systems for carbon steel in corrosion class C5
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Table 5 Coating system for hot-dip galvanized steel with corrosion class C5

. ‘ R SRR WEHAR i P!
HopHE WEH FHUEE/ um SRR BORES TBIEE/wm  E(L) (M) K(H) K (VH)
€5.01 EP,PUR 1 80~120 EP,PUR,AY 1~2 120 vV
€5.02 AY 1 80 AY 2 160 Y
€5.03 EP,PUR 1 80 EP,PUR,AY 2 160 vV 2
€5.04 AY 1 80 AY 2-~3 200 Y 2
€5.05 EP,PUR 1 80 EP,PUR,AY 2-~3 200 VvV 2 2
€5.06  AY, EP,PUR 1 80 EP,PUR,AY 2-~3 240 vV 2 2 2

TE 1 AR 180 12944.1-2017 Piff AE A2 (L) KR/ T 7 ay (M) RAR T~15 a; K (H) TR 15~25 a; MK (VH) R 25 a, 112 2: 887 PUR %
SBRPAS, HAL YR Z AW T AR GOE Y, IR ke R R A BRI HITRE AW [ RO/ LI SEBELR Y (FEVE) ],

HI38 5 A1, C5 KRS T 2 R 11 TR
AT BEF PR A R AR SN I TR TR )2, (H 2K 1S0
12944.5-2018 , = B2 7E FHG T B, R ZEOAE k)2 S8
b, MR ENRTRRA 5 & B IR R, 05 & G
IAHERE PR 2, o B TA B Asim, BRI, C5
KA, PR 2 3R 1T P02 e FH AR W T ) SR
BN IRTR IR JZ , TR AR 2 AT E N IR J2 T ANE S T
Zo BT EIRREER AR AR R RS A,
MRS SRR A AR MR RS Y FEAR, Hif
T A AR, 78358 75 AR % Uk 2 H AR B
FHARIERE AT A HUE B AR R E
I, 285m0, ZE I B 23 R 1T 25— )2 R
h 240 pm BYTREEZ, T DAARIE OB K0 (VH) (41
et o AR IR Hh ok B E B B 2 R A — 2 100 wm
(1R 75 SR S R )2 A K SR R VR )2, 38 408 T Tk
BRIZ MRS B\ ER 55 25 B AT 7 AR 4 )
JERE . X T HAE C5 FREE T AR AT v i 7 7R
SR AT IAGIE

3. &8 w8

(1) X 8 Pk iR/ 98 )2 0517 1 440 h dEEh 5%
REM, 2 S0 L A0 A T IS ol B 22, P B A A IR
JE VTS ot 22 N L EL AR R A I 7 8 A R
HAMIRIZZE 1 440 h P PEER S5 W R R G, s
LA B T JE ol

(2) SRR AR LA BLUF I P AN S Tl b | (ELR
FIT €5 BREETS , A (RF B AT AT I3t o, 5 o
BEZIE YIGE ) PHREERE )2 LA S I A 2 BoR
U BT ol | T o — B i B o B2 SR 25 110 A e 1 T
KM TZ R R BHR R EH AR N B R, S2bx
YR T A IS T A T BIE

(3) 5P+ PR A7 SRS U 2 T i 04 2 B B
BT PR B A0 T b, L 7 A 0 v R AR ) 1
AR EAT BRI SR, B A 4, AT fE— 2L T
TR PR

(4) BT+ HAHE B+ 100 2 SR 1Y Ll P B 2 O G 1



M Vol.56 No.10 Oct. 2023

TS b, AR + BB B+ DR TS T . €5 RS RO S
AR . AR+ AP RE - K UR J2 3R T AT B R K
B, RO e 1 G JE plu | [ i 3 2 3R T 2AT A s
P, AT DRy R RO TR SN

(5)C5 BREE T HYFIRIAR 19 3 S A5 A8 1 A S0l
6] P B B A o T A T A DR AN R AT R R
URIZIEIE 360 pm B R UL RE (BF)Z B R T 140
o) BCHVREBEAR B T 20 vl o AR B + 2 R ) XUR
JRTZ. 535, WUkl e f By JE Al DU — 28587 R =
T2 i S s FHRE B HUKIR)Z, DU YRR
JRIRJE AR

[ & % xXx B ]

[ 1] DL/T 5457-2012, A8 s A BEHHOAR BB S]. b
AU PR R, 2012,
DL/T 5457-2012, Technical code for the design of substa-
tion buildings and structures[ S]. Beijing: China Planning
Press, 2012.

(2] M. TSGR 6 A S HERE TR [ D],
B BRELT R, 2010.
XU C. Synthesis and characterization of graphene-based ma-
terials[ D]. Nanjing: Nanjing University of Science & Tech-
nology, 2010.

(3] WIWIR, & 8, 5% %, 5. A SBEH e haefe &
TEALE P T[], Wy AL 2 244, 2010, 26(8) .
2 073-2 086.
HU Y J, JIN J, ZHANG H, et al. Graphene: Synthesis,
Functionalization and Applications in Chemistry [ ] ]. Acta
Physico - Chimica Sinica, 2010, 26(8) : 2 073-2 086.

[ 4] mIEDR, IVES, ¥ R, A0 806 S AT AEYITE 5

Mateviats Protlection

P R BF ST R (1], RME AR, 2021, 50(3):
116-127.

GAO Z Y, SUN CJ, YANG D, et al. Research Progress of
Graphene and Its Derivatives in the Field of Anti - corrosion
[J]. Surface Technology, 2021, 50(3) . 116—-127.

[5] L W, £wF, . R Zn-Al-Mg &8 21
WEE SR MRS, 2014, 47(4) ; 45-47.
KONG G, WANG L P, CHE C S. Current Research Status
and Application Prospect of Hot - Dipped Zn - Al - Mg Alloy
Coating[ J]. Materials Protection, 2014, 47(4) ;. 45-47.

[ 6] DE BRUYCKER E, DE COOMAN B C, DE MEYER M.
Experimental study and microstructure simulation of Zn - Al -
Mg coatings [ J ]. Metallurgical Research & Technology,
2005, 102(7/8) ; 543-550.

[7] MORISHITA M, KOYAMA K, MORI Y. Inhibition of anod-
ic dissolution of zinc - plated steel by electrodeposition of
magnesium from a molten salt[ J|. ISIJ International, 1997,
37(1). 55-58.

[ 8] DANUSHIKA C M, DE SILVA ROHINI M, NALIN DE
SILVA K M. Double layer approach to create durable super-
hydrophobicity on cotton fabric using nano silica and auxilia-
ry non fluorinated materials[ J]. Applied Surface Science,
2016, 360. 777-788.

[ 9] JEAN-DENIS B, SARKAR D K, JEAN P. Studies of drag
on the nanocomposite superhydrophobic surfaces [ J ]. Ap-
plied Surface Science, 2015, 324. 525-531.

[10] A5, 5K, XImHE, 25, /K 2 i Ak 5T ik i
[J]. M FHAET., 2016, 45(12) : 2 347-2 350.

LIHY, GOU X Y, LIU L 'Y, et al. Research progress of
super-hydrophobic surfaces[ J]. Applied Chemical Industry,
2016, 45(12) :2 347-2 350. [ E]

R R I O 37 B BT AR [ K e S B (L
TRIFR SR ) ARFET P AU Be gk M DU LR 4
WS A RS I B, 2015 AR 3R R A i 5, 5K
R e R MR HR G A Fr i Ll A 7 4 51
WEFEF-BOMIE 3 10 T 284, & 2808 MRHSUsR Y — 32
HERE SR,

e 50 3 3 R U S PE B R BIESEA [ A
W RAR SR IR SRR BE AL, 7 L m K
AR S50 T i [ A A Sz T T 4 TR, B E AR 1 19
BHIT A& S 22 B, S0 5E Bly 5 4R S 36 2 5 07 1) 4 56 9
HATHHETE QUH RS PRI IE TAE , DU JEA 45T
FR A EABARGE

S 5 TP IR B R B TSR S S E T
[ AH S AR 2 0F 5T, 0 FE Sl O i D B 4k 4R 28 LA B i i

g in DRI RA R B W HTBEA ] ¢ o A0 52555 45 2023 ARFF RS & DR Fp e iR v

ST AR A B A A Aol 2 T O 47 B KR B AR
RS HISTHNT , R SRR LT 3 AN HOR U A AH G
W

LR R A RIS
T 2 T A L S I 5 7 1

2R TR A SIRZ WA HOR BB A
2SR R BT RE IR I 52 AT R o R T TR A
SRR ARSI 5 1

3AFFPRMRZ AR SR fRia e FA D).
L R A S B VR A0 o PR IR A B A L 3 T )2
REVTPH 5 (05 i TUIND | JE3 o/ 55 45 4 A ) 5 9 i 4
SEWFFETT 1

XK NEABEH G SALRERR BIL,E - mail;
qufan@ rimp.com.cn, HL 3 :027-83641629

L 5 B R L TR D

X,



