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Innovation and application of corrosion protection technology
for metal parts of electric power equipment
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Abstract

With the global energy transition and smart grid upgrades, corrosion of metal components in power equipment has become
increasingly prominent. Statistics show that over 20% of annual power equipment failures in China are attributed to metal corrosion,
resulting in direct economic losses exceeding tens of billions of yuan. Particularly in coastal areas and industrial pollution-prone
regions, traditional protection technologies like hot-dip galvanizing and organic coatings struggle to meet the demands for long-term
durability and high reliability. Meanwhile, the “dual carbon” goals require the power industry to adopt greener and lower-carbon
practices, driving innovations in corrosion protection technologies toward smarter, more eco-friendly, and sustainable solutions. This
paper first elaborates on the mechanisms and influencing factors of power equipment corrosion, then analyzes innovative corrosion
protection technologies from multiple perspectives, followed by detailed case studies of various applications. Finally, it summarizes
technical challenges and development trends to provide valuable references for related research.

Keywords
Power equipment; Metal components; Corrosion protection technology; Innovation and application 0 Introduction

iz & & BEMFE PR AR eI 5 M A

ISR
B AE, PE - N5 B3k 014030
=

KA 2 sR AR 25 R 5 WA RRACI IR, )i 2 B3R AR 6y AR P B B0 2, Bit, REEFHEERNRTH
6 AR A R B ARIE20%, AHREFMARKELA, LRAEBE, TRFEFPFRET, SABPRR (ot
B, ORARE) BXEAHL KA, HTEEGER, SRR, W BARSE AT LR RGEN, KELER,
RGP HAR KA, IR, KRBT @l #, ATERRKRET & HRELE[ENEZE YR L, MEMKS
FEEMSATT ARG PR, FRAERGBINT S5 GHAREMES, REEERE T HRRIKS LAY, A
B AR BHF B

ES 40
B A BRI B P A 4145 8N

15|18

BTV (o RETE B SO L B R, 4 R
P (hr ety . ARSI, FPOLE) KIRETE
FEREE, BB AR, (SR R P, S
ERIRIE RV . S MEREL, SRR & S
H, G, B 35KV DL A B ST
HEEHIE 15%, iR 25 A & P 5 a4
5 8~10 4, [EGFHPHEAR (IRGERE . FRAIRE ) 121E
s | AP BTSN PR AR A B L
B, LR, 4ERGEEEAT R E Al

FEMEEDK, mBRFEITAER R, EREBE AR, A
SCMPPELEET . SRIERE(L . SREA=JTEYIA, T
POPBORAVIER N APSCR M R RS, AR IATILE RS
PSSR T B o

2ENEFEREEMNESZMEER
2.1 B3

DR SREIE R, B RIS ETEA,
WS E A S B R ETERL R
DIER P B AR, SEUREE hduEy R,
ANV VAR B SRR R 5 AR FRIK 30%; fLAEES Tk
NHEF 4B STF R ELRE RN, il B i 5 A

[fEER-T] iR (1984-) , 5B, PEIFEHIPA, &
&, Tiehh, MBBSTRENEDIAR.

FARACR INEIRAL, ST i - Bl
EER, FPAGER BT 3 SEE BRI/ 50%; N

7



BASEEIRANE - $£03% - £ 108 - 2025 F 10 A

RS P SR 5 TR PAURAT MR 7] S BRI E FREVEE SR, hii
TR AR R ety R, SZ2R N 7= AR 8O
PRI TR, a2l e BEOI NI . v XU e
FLRR 75 A5 A 40%, Y BRI R 4E T o
2.2 XEFIMEER

IR B R IS IR | MR AR R IR R 2
HEE7TH, 2RI 65% RIS A LRI h, andfoe
ek s RTINS N, SR N e B RS
TN s IR, R STERL CI i, TSRS
BRI, AR e B ML, &6
R4 O TR (i, AnANEEEN Cr & SR FRATHEAE C1™ B3 ik
FBRIAAALRERE . RITRBCOAB S ol e, S5
ERRBEG S LI, AnER AR SA R R SR AR (2T
iR b, SRR SHPCR GRS EIRT T, e
Al AR IR T A 10 55 PP R LB EAR I SR
B SEAAFP R

3 BB B MBI R AR
3.1 FHEMBEREFAR

FrRUPDE S04 2 B R IEHEAD IR Th 54 MR st i i) =
SRR, AKEARESE, ARG EE R TR
Al EBRRR RS SNBSS e M
3FRER A 15, EAAMEIR 60%; FKE R/ —
AR SR ENES S BE R, Bt Eam
KR A ZT IR NNAL, IRE AR 40% DL, A
BERERAMRIER, REEFIEFET 50-200um IR
Perh, MRS R RSN, ORI ZIFHEE I
EFWER FREERFREME, LI = iR
RER, & 5% MIREEIISERSUYEE ik 92%, fitidikiR
58 BB 85%. #BET /K F Th M MO 2 il (b th %)
PR A= AR RS 454 (Bl A > 150° ) , 454
SRERHBIRSIEL R, A SR E R
HRIEAR 90%, B5UKEERERTT 3 %, B AT W .
S e T 787
3.2 RN EMER AR

ERE IR IS TR AR IE HEAD I T E M B S BRI
I SEAT R RE R A B (EREEREER T, LA fE R
IRAE = B AR A AE U S T L R s B, S I e e v e
R R PR SSRGS, A AR AT 72 /N
UEER BEARTE 50%; JEer e & e as Wl 1 U Ye4t
Prt R AR AN AR SR, S5 A4 (40 Fe(OH), {&
FUBRK 3.4 (%) ROIEIKESE, SCOUEHE E B ihE (R Ik
+5cm. YIS KBRS, ToLE R e A SRR
FE. IR, pH HEZSHEEE, (58) 5G+ ST HE I
ERRERER, Bld LSTM HhZ [ 48 A 8e 5% S B
DI E RIS, 6 Do SR TR 2 AT HIAE 8% AN, Ak
T RSB Z A %G, MR RO 70%, FE

8

PP R AR 40%, 7850 BailE T BT RE NS I R A FR % 8%
2 SEFTH TR T L
3.3 ZZEIMRBUZ M

SEIMRRZMFIEIMESERERE TR, 8
PEBAIR TR A S R TR . EREE i, A
EELZ N IR AT S BRI ARG R TR, RIARK
i CI {20k, F IMHCLIEE T, 0.5% A 2Hy e ik
HREK 92%, BHEMEREHERERTE; S oM Wi &k
5 Fe* 854, 1RGSR ARSI, 1F 3.5% NaCl
T, 1% e SR AT 300mV, (D HEOR T ik
Vo TESEI I ARSUR, 6 EHLIE (21 CeO,. Lay03)
KA A B TUE R e & L, TEAK 50-200nm
SR, PIINEE &4 CeO, WG, HTIRIEH MM 24
/INIHER 55 500 /N, iR BIESE R EAER T2 80% MINEREACE,
TECRIF BT B R A NS RRE  SN ES OB XS, BROATS.
7, i SEsaEEER R s % P
3.4 EE/IPER

B EBEIA B 2R A SSEIBG G RE Y kiR .
TEMHE TAZGUE, i X BEERR A PR ik
|2 + WL BRATTESE: RJE AR 99% B IR, e
G BPIOSTIA 1% TSR AR, SIS R 4y
M 20 FEAEK 40 1F, AR 40%, [BEPEREE
ISP B . FATS SIRE 2l 3D FTEIHEOR A& il
BRI E—— R E R AR E A Es (YSZ) HKE
EREAL, PRIZFUEEREIGARN D, JRE ERIERIGE
dhEy, [EES LSRR ER A 4y M 500 YR F 5
2000 VK, PTHGEVEREREE 3 65, Am Lol Rt e
=3Vt ) (AP S

4 FAR B B 5H

4.1 475 %+ R 5 R £k BR SR IE R AR IR /= B

FEALTT P £ DX iy A 4R B B B AP A, N A 3
500k V FFE SRS SRR A IR Y o 122 R +
X, REREFFPIELE -0l IR T, iRENE L
VRIS, PR E NSRS L Anal T, Vi, THHBIRACKR
AEGESHORIRERARAETER . £ 3 FEHEIEGE T
R, ZHTARENRERE RIS FAIM 500 /\AE
A 2000 /N, PRAERR S 3 655 E -45SSCRIRRING T,
BEWE DI RHE = SMPa, LRGSR < 2MPa
FU7KF . SEERIERE, 4RI RARSCIlRIE L, Fi6
EIR e 4 kB2 1R, FUEFAE TR IR 65%. X —
BT GIE T A RIHAAK IR E AR TTRSRIAGE T RIBOR
PLBANLGEIE, AR X MR &SR Ut 7 ek
T35
4.2 ZR4b2 Tl Eth I R 2R M A B IS E R TR
Bk

FEZARILZE TAVFEHR I &R T, TRFEE 220kV



BASEEIRANE - $£03% - £ 108 - 2025 F 10 A

AR AR 15 0 AR R A B E IR R EROR
BUS TR 2R FIREE BE U 2 B A PR AR B
(KZ, SIMFEFETE B 0.3mm DURZUSUN, SRRt
BUEE FILBL A SEAS, SEEEE ik 92%. L=
IR R R, FERERT AT R E 12, &%
GUREI 2-3 (5. MEFHEE , KIEFHAM 5 FIE %= 10 4,
BEGR T IEER A RIOIL, Bakaata RERA
FEAR 41%. X —SEERANRR T Z IR BGIrE, 5HiH
o EAEE ISR TSR RS G, AEIHXE T
W RE RO T AlRE, BA TR NE.
A3 INHBEELRBIEENSSHERIENRS

TEIRBNHE S S A s ek, mlbip M st
SOMW REIZ# a0 L SHOERE R 258, 0B TP
PRI a R . % A BTSRRI (EIS)
S5EEHHER, Bl SRR i R eSS
SeERgn A,  BRIRGEA R ELARES T e (R AT 45 K,
AT R T R E O, BIEER, AETEG
IR LR TE %, MO8 IR/ F - BFEE 0151k
J5 - &, PEUES 81%. (EBYEREITH, ASGKHATLANL
HACK S E D RTEARES, Ba XL R
72 /N AR ZE 20 /N, SSCESRTE 72% X SREANUKTE
PR T X R Atk dy R s e a A, Sk T " Fl - 731
e GhE " ERESIA R, AEIR AR N ROETEENR %
SIBYERAL TR HIR R %
44 FEEMRAXEENEVEZCEMFIER
AR

PE R F AR T, db s 220k V 25 Ha bk
FAe3t SF6 Witk AsAUIFE R I EL 4 (0 28 TR AR B 4
£ %05 AT RE R I MRS, IR
REEE (L THEISbrde: AR 90%, a4 GB
30000 AYPEARER, HILEERGEY, GRGHE TR
100%. fEBAIPRESR E, RS ER e B oR & R I sk e
% 0.02mm/a, (XNEGZEIFIN 25%, ZIRECEIET 3 5.
ZFHETTH, FURIE AR 38%, BOAERKE 2 (FH4r
JAH, HERE TG B TIE 45%, X—GIHrsLE
A B G AR B U TR 5L BV R T 2.
5 AR EREHERE
5.1 HATHkaL

L FIPA ISR R 2 Bk, B ENSRIARE
WYEARE, SRR MG IRRE S B mE =,
SDEEERREF R SRR MR, SES
BEESRAEDAE ARSI i, AP AR
KA, g - XEBIE ERESREHETT 5 FEHI

B, PR T I, Bk, KA SRS
R, OEMEHANRE BRI R, (BRI AR &
GRREHA 3-5 1%, i TEDRhE S, a4 ARAES R
T, BEERERIREEhRM a5 ok,
FREMUAR R SN EEG, ENPREZREFHIAG, X
Wevm TOebERE ebrik Z BHRRIE , DG RIS/ DI 2
IR H, SR =EIE SR T WE .
5.2 KK
FRKRPGBFEAR B =K% N TEBEMREN IS h
WS4 e, BN SIS LRGeS SR AR A
K, MEZSERIERT 6-12 N HFE X, i amEe
AT B R RIS D 40%, 4EF R AR 25%; 4k
YIEESBIEMEIELR F, DI . FeRIEESE R &
RFrERRE, ISR e S S fe a8
B VOC HERRBE 60%, AR KRR AR LI =
TEEABET B ey FIBTVEESE SR AT T
T, SRR, MEECREE, XA “BhIR A
SEE IRy 15 . PRARARA 18%, sl AIE=Z)
fs=g izl

6 HitE5RE
LZE LETR, DRSS BIE M ER N CETE R

Fagste e, B, MR SRR R TR . 2Kk

2. BREEMENEAHARINE, TERE TS

TERmE AL N RO iERE, [RIRTRRIR T LA dy BHEARAS; %7

AEVE G AR BT S A SRS TS, AR XSz e it

TERGFE; OIS AR BT, W DHEE)

TATI A AE A B SR, M ETEOR AR

EREANE . KA A SRS S . AR RS

Fkbk. REASK, WEENTERE. G584

FORPERER S, SR TRBAT R IR m & Re il . E=sh4E

Aoy FERE S AR, ARBER &L efaEEs

1o B MR H bR AL TSR R R S

S 2 3k

[1] Rl 205 3,5 & & E 2 I i e (1]
15 EHAR,2021,(07):103-108.

[2]  BEAAREE T, S B R S AT R E S,
2025,46(07):40-45.

[3] 247 1E.F 5 G B IR S5 34T (0] AR HER R 2019,
48(S1):87-91.

[4] XU AR i BRI 98 5 i FH[I].— EHOR, 2025,
(03):46-47.

[5] ZFIALIm SIS 25 IR ISR AR R I P E 2, 2025,
(03):169-170.



