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Abstract; With the large-scale deployment of new energy facilities from land and coastal areas to deep and far-reaching seas,
structural integrity, electrical performance, and full-lifecycle management affected by metal corrosion have become systemic en-

gineering issues. This paper analyzed the corrosion monitoring and detection requirements for typical metal components in off-
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shore wind power, photovoltaic systems, power transmission and transformation facilities, and grounding grids. It reviewed the

research progress and engineering adaptability of field monitoring and detection technologies by different stages of corrosion de-

velopment ( early - stage metal activation, mid-term metal damage, and late - stage metal failure). In the early stage, simplified

electrochemical impedance spectroscopy, electrical resistance probes, and electrochemical noise were employed to detect protec-

tive coating degradation and coating/metal interfacial deterioration. In the mid - term stage, ultrasonic thickness measurement,

eddy current testing, and visual recognition were used to monitor and detect metal thinning and defect initiation in metal compo-

nents. In the late stage, fiber optic sensing, acoustic emission, and data-driven methods were applied to track structural degra-

dation trends and predict remaining service life. Furthermore, considering the service environments and accessibility constraints

of various typical new energy facilities, the traditional industrial monitoring and detection technologies selection logic and field

migration bottlenecks were analyzed, aiming to provide reference for technology selection in special field scenarios of new energy

facilities and the standardization of testing technologies.

Key words: energy infrastructure; corrosion monitoring; electrochemical technology; nondestructive testing; intelligent monito-
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Fig. 1 Overview of the in-house developed electrochemical monitoring system and the correlation between visual ranking

and impedance - based ranking of coated samples exposed to corrosive environments
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Fig. 2 Online corrosion monitoring system for under - deposit corrosion monitoring in a waste - to - energy plan
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BETZ IS B i FZ MO SCE BN 2, T FE R BUE — B %
BPRSRE, BE/NEBTHR SRR EEH T
TN PHEFERR, EEXFEN HEREE W
Bok, TLWERBEXO B IR, FHxAE
EFRRUIT EE BESHITSH, S5 A THE
Mg X FFmENHTOE, EFER, SREE WL
BEMRIGE SOR S S E (20/)VE T G E
B EHER) hE I, B R T A TRIEEEN
FEIRME O Thirumalaiselvi %7 R 45R T H1 88
JEBHE RN ESHBETINETHRENA, &
BIRE T IRE T — R E T B RS ERIR B 6 Q235
WRIhEEIFM AL, BEF R RALNXE
SEERES, XA K-means+BXBEF RN 943
RIS N R RET h T #H A S VR R R A
FUBS S, Il 2k CNN 22U SLEL S 2% 5 R R B2 sE )
BIRR, BIRER EIA 98.25%; R & BALFWIF R
B, B ASHRAIEREF B AR E B, IS
TAZFTEXS SR AR AR A2

FREERT B ENENIRYE AR RBERE
HKIAEL LN, of KN FERE R M ENRSY &’
HIEME M, VSRR e MERENSKE, EBaH
ORI IT R, M=) RN R AR B IR 75
SRHERANESMHEEFREES, B L XNAEGHE
REBERBTHNEMIRNF T BB RETTEF LA
R, RERLEFH TR MERRRL, TREH
ENFEEEFEEFOUERETEREE, FtFELR
NEEESENB I HEUEHEHOHBTEFE,
KN EFRA L RBHENL A SRFEAG L,
233 BARIRENZHIAR

Bras NEER B Z RS NEME BE K
MRERHREFS , FRER O ITEUT DT EN

[70]

2, EENSEIFRELIFARNERE, LR
TEBEBESHNBREFRIRG FRES BT RS
DEMBHAFMSETE ', Das '@ EF REIER
MAELIFRTWNEME e TR A E, §x
B IRIE X S B BIERER O, (EE MBI RREIE
£ I BT LR KR L E 4 000 SKREA, L UNet 4244
254 Res Net34 Dense Net121 X Efficient NetB7 B T
HITIRER D, B 553787, 7& ImageNet K EHE T
TR ¥ ST, Efficient NetB7 35 5] 98.5%1%
FERBER BAEZR)IGEX T, RENEELIES
AN N EMEREE %, M Res Net34 {3{R¥F 96.78 %
SRR M, R H ELHOREEZ L EFTR
BRR,

FIEBANEAEHAT B HKRBUEESHR
B a0 TN M4 BT R S A K o Bk
S R BHE SU IR IR A B T A 5 F e iR A
BOHERRBIFEARAIRN, DEENSZRSEHE &
TR UM LA RALATLAR S R 3 2R 88 I SEB iz 47, T
FRIRERRER TR IRIZ MR E  EERRK
HREMRZYIEATBREN,BERT IREEE, il
W A AL EESEAMBRR TR, i
MBI HE, EEVERANEREAKESHER,

TEE G HA R U R, e 4 % B 5 R ST RO 84
W ERARBEBKEESRIEEWRABE SN
FlrFa ML N, T3 T T EHAROMEE,
HAEBREARZHFOELLEWEN BT
HUHRZEEREN, BRET-BERX XS
KREEMR, BRI HAR T LI TE 2 150 I SLHT 7
R/ U ES , BRBVARIR N FR KRS
STEETHEMEASES, BERENREK4E
P TN ML e o B, B EE =

46



MERERIR

Review

H64 - HA4m 202658 ) RBZELENE

RAREIEREMRYETREERNENEHNLT

EEENXERI,
®3 BRI HRE SRR AR ERERS L

Table 3 Performance comparison of non - destructive corrosion monitoring and

detection techniques at the late - stage of corrosion

ESZN J 2 GIPER 5alIR/N ;3 TELTE (AN FHEFR
stk VRS ook genspem femuw sowserawsmen 0 HEECER
PR HEA L CE S R Oh o S S v/ S AR LW SRR b MEOE Y R T R
Baksh AR E+AL RS (LTTPN A A AITELL BRSSO Z IR B X
the presence of corrosion pits [ J]. Marine Structures,
3 Zig5RE 2023, 92 103505.
N . . . o [ 3] LAMAS]J S, TACQ J, TEERLINCK B. Assessing the po-
A E L LIS H RER 8 0 BB IRETIR, 7% tential of electrochemical techniques for monitoring pitting
BiE R BMRET MG ERARARNHRLRS corrosion in carbon steel for offshore structures[ J]. Elec-
B, FHESEEMRAM BN TARAE, wrochimica Acta, 2026, 563: 148721,
oh #A% B 0 /e L AD N i AR 75 M E FO L 5 46 M A [4] ZOUDJ, LUOW, CHEN Q Y, et al. Corrosion evolution
BE ) B MENERTFHERTRAEIS ; £ and quantitative corrosion monitoring of Q355 steel for off-
SHIBER R DA ERAMEIBERI A EZRE A M, shore wind turbines in multiple marine corrosion zones
BRFAFANG IR EIE R BAEFI R ARSI [7]. Ocean Engineering, 2024, 311: 119044.
EEMESTENEBDRNLGH S, SFEMmEs [ 5] RANA Z, OLIVARES D, MARZO A, et al. Accelerated
SMEAYFRESEDFLBRETNRGESET VR corrosion performance of solar cells; A critical review[ J].
RS (WEHLTEE R ) , 50 H RS ey Ml and Solar Gl 206, 2
Eﬁfmiﬁ?ﬁ*ﬁ%ﬁ;ﬁ#’{Bﬁllgft@%%ﬂ%'li\ﬂii%:':?t\ [ 6] RANA Z, ZAMORA P P, SOLIZ A, et al. Solar Panel
BEAASTVENS YR ° Corrosion: A Review[ J]. International Journal of Molecu-
MNERBBIRTEIEMLHERKE, £ — A E Jar Sciences, 2025, 26(13) ; 5960.
BHER IR BREENACEERNEZER (7] OLE, Wl t R G B A B i
K, MR LR B N R EERGES W AR [T]. FEPERSAR, 2023, 46(11) ; 26-41.
fTEH=,SBEMELNEAERN ZEEEEE DAN Y H, ZHANG R X. Corrosion characteristics and di-
HiE EWER AN HAR, TRAMS & agnosis technologies of grounding devices in power systems
S B B RO A R I R (1] Joumal of Chongaing University, 2023, 46(11);
HARRKNEERRH B, M1 Al K5 75 5% 69932 o 2074l .
BEUTEURISRIETRS MesnTag 0] PP T T PR LT
b T PESADBP RSP i WO ST [T, AR
2025, 58(9) : 157-166.
[ s % x Wt ] FAN Z B, JIANG B, WANG D, et al. Study on Atmos-
pheric Corrosion Prediction of Typical Transmission Tower
[1] mfAs, Gk, skati. i LOBIRIB R S b Materials Based on Data Mining[ J]. Materials Protection,
SMEBFSE[)]. BRI, 2025, 23(5) : 190-192. 2005, 58(9) : 157-166.
GAO JJ, LU C L, ZHANG J C. Research on Corrosion [ 9] SHEETAL, KUNDU S, THAKUR S, et al. A Review of
Damage and Protection Strategies of Offshore Photovoltaics Electrochemical Techniques for Corrosion Monitoring - Fun-
[J]. Science & Technology Information, 2025, 23(5): damentals and Research Updates[ J]. Critical Reviews in
190-192. Analytical Chemistry, 2025, 55(1): 161-186.
[ 2] SHAMIR M, BRAITHWAITE J, MEHMANPARAST A. Fa- [10] REVSME, T4k, ZRUEJE, 5. H ) 2R 501 S

tigue life assessment of offshore wind support structures in

W ARBIE[I]. BT BRI TR, 2019, 27(20);



Surface Engineering & Remanufacturing Vol.26 No.4 Aug. 2026

Mk ERik

Review

(11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

59-63.

XIONG H J, WANG J C, LI Y L, et al. Research on cor-
rosion detection technology of power system grounding grid
[J]. Electronic Design Engineering, 2019, 27 (20):
59-63.

EAM, BRH, £ Bk, S5 RHLRREER I
PR AREOR[T]. A TR, 2025, 22(2) ; 40-45.
WANG X B, YU D Z, WANG L, et al. Technical Re-
quirement for Corrosion Protection of Aircraft Electrical
Bonding Devices[ J]. Equipment Environmental Engineer-
ing, 2025, 22(2) . 40-45.

OKENYI V, BODAGHI M, MANSFIELD N, et al. A re-
view of challenges and framework development for corro-
sion fatigue life assessment of monopile -supported horizon-
tal - axis offshore wind turbines [ J]. Ships and Offshore
Structures, 2024, 19(1): 1-15.

ZHANG J, YU D, LI G, et al. Multi-hazard performance
assessment of monopile offshore wind turbine considering
coupled corrosion and fatigue damage [ J]. Ocean Engi-
neering, 2025, 316. 119985.

GLORIEUX T, TAVASSOLIAN R, DEPOVER T, et al.
Cathodic protection and sulphate - reducing bacteria: a
complex interaction in offshore steel structures[J]. Corro-
sion Reviews, 2025, 43(2); 209-241.

MEMARI M, SHAKYA P, SHEKARAMIZ M, et al. Re-
view on the Advancements in Wind Turbine Blade Inspec-
tion: Integrating Drone and Deep Learning Technologies
for Enhanced Defect Detection| J]. IEEE Access, 2024,
12, 33 236-33 282.

SHAKER L M, ALAMIERY A, ISAHAK W N R W, et al.
Corrosion in solar cells: challenges and solutions for en-
hanced performance and durability[ J]. Journal of Optics,
2023, 1-15.

LIU Y, GAO H, WANG H, et al. Study on the corrosion
behavior of hot-dip galvanized steel in simulated industrial
atmospheric environments [ J ]. International Journal of
Electrochemical Science, 2024, 19(1) . 100445.

HE C, WANG Z, YOU Y, et al. Influence of soil varia-
bility on the corrosion of buried hot - dip galvanized steel
[J]. International Journal of Electrochemical Science,
2025, 20(1): 100889.

ZHANG Y, CHEN W, YAN H, et al. The Effect of At-
mospheric Chloride lons on the Corrosion Fatigue of Metal
Wire Clips in Power Grids [ J]. Atmosphere, 2023,
14(2) . 237.

Wbz, fbdl, A8 gk, . i L m iy

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

B[ J]. S B, 2021, 42(5) « 54-58.

CHEN B A, XU Z K, ZHENG W, et al. Corrosion and
Protection of Overhead Transmission Conductors[ J]. Cor-
rosion & Protection, 2021, 42(5) . 54-58.

WEI Q, LI B, ZHAO B, et al. Highly Sensitive Photoa-
coustic Multi-Gas Detection of SF¢ Decomposition Compo-
nents[ J]. Photonic Sensors, 2025, 15(4): 1-13.
WANG Z, SONG R, CHEN W, et al. Raman spectrosco-
py based detection of corrosive sulfur in transformer oil;
Method and application[ J ]. High Voltage, 2022, 7(6) :
1175-1 184.

R, Uk, BEEM, S SOHES A RHERTE +
SRS B0 B 1 AT A F ST [ 0] o [ el A5 By 42
#z, 2023, 43(1) . 191-196.

GAO Z Y, JIANG B, FAN Z B, et al. Corrosion Behavior
of Typical Grounding Materials in Artificial Alkaline Soil
Solution[ J]. Journal of Chinese Society for Corrosion and
Protection, 2023, 43(1);: 191-196.

WANG X, TANG X, WANG L, et al. Corrosion Behavior
of X80 Pipeline Steel under Coupling Effect of Stress and
Stray Current[ J]. International Journal of Electrochemical
Science, 2014, 9(8) : 4 574—-4 588.

ZHU Z, SHI C, ZHANG Y, et al. The effects of ClI” and
direct stray current on soil corrosion of three grounding
erid materials[ J ]. Anti-Corrosion Methods and Materials,
2020, 67(1): 73-82.

EOR, Bk, B, 5 TR SN
Hu P b 4 M BH BT OB IEA BRI SR [ 1], R THOR,
2026(4) : 214-216.

WANG D, CHEN J H, MA Y, et al. Research on a Modi-
fied Model of Soil Layering Heterogeneity for Impulse
Grounding Impedance of Grounding Grids [ J]. Electric
Engineering, 2026(4) ; 214-216.

NIU L., CHENG Y F. Electrochemical characterization of
metastable pitting of 3003 aluminum alloy in ethylene gly-
col - water solution [ J ]. Journal of Materials Science,
2007, 42(20): 8 613-8 617.

MANSFELD F. Electrochemical impedance spectroscopy
(EIS) as a new tool for investigating methods of corrosion
protection [ J |. Electrochimica Acta, 1990, 35 (10):
1 533-1 544.

LI J J, JIANG X, KHAN F, et al. Field deployable im-
pedance - based corrosion sensor[ J]. Scientific Reports,
2022, 12(1): 236.

T, 1IN, & WS, AE R R e
MDA BERE (1], 2 % PR 5 TR, 2020, 17(4):

¥



MERERIR

Review

H64 - HA4m 202658 ) RBZELENE

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

27-33.

YU J S, WAN S, ZHAO P, et al. Advances of Atmos-
pheric Corrosion On-line Monitoring Techniques for Elec-
tric Power Grid[ J]. Equipment Environmental Engineer-
ing, 2020, 17(4). 27-33.

BONGIORNO V, MICHAILIDOU E, CURIONI M. Evalu-
ating organic coating performance by EIS: Correlation be-
tween long - term EIS measurements and corrosion of the
metal substrate [ J ]. Materials and Corrosion, 2024,
75(2): 156-173.

WANG Y, QIAO S, XIE J, et al. DRT analysis on EIS
data to identify aerobic - anaerobic corrosion evolution of
low - carbon steel under deepgeological disposal condition
[J]. Corrosion Science, 2025, 255: 113118.

CAI G, WANG H, JIANG D, et al. Impedance sensor for
the early failure diagnosis of organic coatings[ J]. Journal
of Coatings Technology and Research, 2018, 15(6):
1 259-1 272.

RBJA B8, HEIilE, WL, A ST RURM AL A BT
SRR EACR SR PR TR [ )] b [
MR, 2025, 45(4) ;1 025-1 034,

XIONG Q Y, JIANG W ], ZENG M T, et al. In situ Rap-
id Non - destructive Diagnosis on Degradation of Coatings
Based on Dual - electrode Electrochemical Impedance
Probe[ J]. Journal of Chinese Society for Corrosion and
Protection, 2025, 45(4) . 1 025-1 034.

LI, REER, BUEN, S LTRSS IRIE A
LM ARG BT[] MOBHR S, 2023, 56(8) :
177-183.

NIE J F, JIN X L, YIN A M, et al. Design of Online Mo-
nitoring System of Coating Degradation for Offshore Booster
Station [ J ]. 2023, 56 (8):
177-183.

SUN Z, LIU G, SI' Y, et al. Corrosion Quantification and

Materials Protection,

Prediction of Steel Structures Using Electromechanical Im-
pedance based Sensors and Deep Neural Networks|[J].
Construction and Building Materials, 2026, 514, 145615.
YAHI S, BENSMAILI A, LEHMUSTO J, et al. A novel
methodology for monitoring low - temperature corrosion
caused by hygroscopic salts using linear polarization resist-
ance[ J ]. Electrochimica Acta, 2024, 478. 143827.

LIU W, WANG Y, WANG Y, et al. Online monitoring of
deposit - induced corrosion in a Waste - to - Energy boiler
[J]. Waste Management, 2026, 217; 115507.

i B, AR, B, S REERR I LR
IR I RGBT BRI [ 1], MR,

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

2024, 57(10) ; 175-181.

ZHANG Y, ZHOU Y Y, ZHAO M Y, et al. Design and
Experimental Study on the Online Monitoring System for
Corrosion Environment of the Main Cable in a Trans - Strait
Suspension Bridge [ J ]. Materials Protection, 2024,
57(10) . 175-181.

2O, BTE, EOR, F O RERER SR B
R et e AR 5 ¢ 2 ORI IR ST [ T ] A ER
BETRE, 2022, 19(11); 119-125.

LI W, GUO Z H, WANG R, et al. Corrosion Monitoring
Technology of High Silicon Ferrochrome High - Voltage DC
Grounding Electrode and Experimental Study on Coke Lay-
er Filling [ J].
2022, 19(11): 119-125.

ABDULMUTAALI A, ALDRICH C, LEPKOVA K. Unsu-

Equipment Environmental Engineering,

pervised process monitoring of corrosion based on electro-
chemical noise and multivariate image analysis[J]. NPJ
Materials Degradation, 2025, 9(1) . 43.

HAKIMIAN S, BOUZID A H, HOF L A. Corrosion type
identification in flanged joints using recurrent neural net-
works on electrochemical noise measurements [ J ]. NPJ
Materials Degradation, 2025, 9(1) ; 88.

HOMBORG A, MOL A, TINGA T. Corrosion classifica-
tion through deep learning of electrochemical noise time -
frequency transient information[ J]. Engineering Applica-
tions of Artificial Intelligence, 2024, 133, 108044.
COMAS C, HUET F, NGO K, et al. Corrosion propaga-
tion monitoring using electrochemical noise measurements
on carbon steel in hydrogenocarbonated solution containing
chloride ions[ J]. Corrosion Science, 2021, 193 109885.
HU J, DENG J, DENG P, et al. Corrosion monitoring
method of 304 stainless steel in a simulated marine-indus-
trial atmospheric environment: electrochemical noise
method[ J]. Anti-Corrosion Methods and Materials, 2022,
69(6) : 629-635.

CHAWLA S, EVANS K, FENG S, et al. Long-Term Per-
formance of Reference Electrodes in Alkaline Radioactive
Waste Storage Environments [ J ]. Corrosion, 2024,
80(5) . 472-488.

BHBL, KW, IR, S CLRUE B RN
PR B L S8 i e FCRLEE [T ], AR 9, 2025,
58(11): 155-164.

MAO R R, ZHANG J, BIAN Y F, et al. Study on Soil
Corrosion and Its Mechanisms of Galvanized Steel Ground-

ing Materials in the Power Grid of Anhui Province[]].
Materials Protection, 2025, 58(11) . 155-164.



Mk ERik

Surface Engineering & Remanufacturing Vol.26 No.4 Aug. 2026 Review

[48] LUY, ZHU Z, YIN A, et al. Evaluation of corrosion re- 273-2717.
sistance of 316L stainless steel by laser ultrasonic nonde- WEI W, WU X Q, KE W, et al. Research progress on
structive testing technology [ J ]. Materials Research Ex- corrosion and protection of grounding grid materials[ J ],
press, 2023, 10(9) : 096519. Corrosion Science and Protection Technology, 2015,

[49] FARIN M, MOULIN E, CHEHAMI L, et al. Monitoring 27(3) : 273-277.
saltwater corrosion of steel using ultrasonic coda wave in- [60] VHmafk, 2k, whr, & mRAR e X Y )
terferometry with temperature control [ J ]. Ultrasonics, DBy S NI AR B R ()], R s S b
2022, 124, 106753. A, 2018, 30(3): 331-338.

[50] LYUF, ZHOU X, DING Z, et al. Application Research FENG N Z, L1 ZZ, LI HT, et al. Review on Research
of Ultrasonic - Guided Wave Technology in Pipeline Corro- Progress of Technologies for Corrosion Protection and Mo-
sion Defect Detection: A Review [ J]. Coatings, 2024, nitoring of Grounding Grid of High Voltage Transformer
14(3) . 358. Substation[ J]. Corrosion Science and Protection Technol-

[51] ZETE, 8k, 11T 1. FiEES S EAANH AR ogy, 2018, 30(3): 331-338.

HER[T]. oA, 2024, 46(11) ; 81-90. [61] DAN Y, ZHANG Z, WANG X, et al. A corrosion degree
ZUO W ], DAI X B, JIANG H. Research progress in detection method of grounding electrodes considering light-
pipeline ultrasonic guided wave detection technology[ ] ]. ning grounding performance and thermal stability [ J ].
Nondestructive Testing, 2024, 46(11) ; 81-90. Measurement, 2024, 238. 115272.

[52] LIY, LUO X, LIU R, et al. Waveguide Structure Design [62] KOCH C, GEORGIEVA K, KASIREDDY V, et al. A re-
and Simulation for High - Temperature Corrosion Thickness view on computer vision based defect detection and condi-
Detection[ J]. Applied Sciences, 2022, 12(24) ; 12960. tion assessment of concrete and asphalt civil infrastructure

[53] LUZ, LIY, XIANG S, et al. Research Progress and De- [J]. Advanced Engineering Informatics, 2015, 29(2):
velopment Trends in Pulsed Eddy Current Testing [ J ]. 196-210.

Russian Journal of Nondestructive Testing, 2025, [63] DAS A, DORAFSHAN S, KAABOUCH N. Autonomous
61(S1) . S114-S136. Image - Based Corrosion Detection in Steel Structures Using

[54] MUNIR N, HUANG J, WONG C N, et al. Machine learn- Deep Learning[ J]. Sensors, 2024, 24(11) ; 3630.
ing based eddy current testing; A review[J]. Results in [64] A, PN, 223034, FHFHE i Hefi A A s R 42 i
Engineering, 2025, 25; 103724. 2 ool A W T AR ISP & L], JE ol 5 B 4,

[55] PHAM C T, PHAM P H, LE D M, et al. Gaussian - 2025, 46(11) ; 66-71.

Pulsed Eddy Current Testing With Spiking CNN for Spec- ZHONG W C, SUN K T, LI W G. Development of UAV
tral Feature - Based Corrosion Detection[ J]. IEEE Sensors Detection Platform for Non - Contact Corrosion Detection of
Journal, 2025, 25(14) . 26 786-26 793. UHV Transmission Tower [ J ]. Corrosion & Protection,

[56] TANG X, ZHOU J, JIAN G, et al. Nondestructive differ- 2025, 46(11): 66-71.
ential eddy current testing for corrosion detection on coated [65] Yimaz Y, Nayir S, Erdogdu S. Real - time detection of
aluminium alloys[ J]. Anti-Corrosion Methods and Materi- steel corrosion defects using semantic and instance seg-
als, 2024, 71(6) . 855-867. mentation models based on deep learning[ J]. Materials

[57] HUANG P, LIZ, LONG J, et al. Measurement of Lift-Off Today Communications, 2025, 44 . 112050.

Distance and Thickness of Nonmagnetic Metallic Plate [66] TAN X, FAN L, HUANG Y, et al. Detection, visualiza-
Using Pulsed Eddy Current Testing [ J]. IEEE Transac- tion, quantification, and warning of pipe corrosion using
tions on Instrumentation and Measurement, 2023, 72. distributed fiber optic sensors [ J]. Automation in Con-
1-10. struction, 2021, 132, 103953.

[58] SOPHIAN A, TIAN G, FAN M. Pulsed Eddy Current Non- [67] CHENE, LI'Y X, ZHANG S S. Quantitative monitoring
destructive Testing and Evaluation; A Review[ ] ]. Chi- of localized pitting corrosion in steel bars through a com-
nese Journal of Mechanical Engineering, 2017, 30(3): bined use of distributed optical fiber sensors and finite ele-
500-514. ment analyses [ J]. Construction and Building Materials ,

(591 % &, Rl W, 55, SR RUE il S5 B4 2024, 438: 136970.

Rt R)]. R S5 HER, 2015, 27(3) .

[68]

BUDINSKI V, NJEGOVEC M, PEVEC S, et al. High -

50



MERERIR

Review

H6 % - HAM 202058 ) RB2ELENE

[69]

[70]

[71]

[72]

[73]

Order Fiber Bragg Grating Corrosion Sensor Based on the
Detection of a Local Surface Expansion [ J]. Structural
Control and Health Monitoring, 2023, 2023 (1).
9972511.

CHEN J, ZHANG R, LI Q, et al. Non-Uniform Corrosion
Monitoring of Steel Pipes Using Distributed Optical Fiber
Sensors in the Fluctuation Zone of a Coastal Wharf[ J].
Sensors, 2025, 25(10) : 3194.

WANG Z, ZOU Y E, GUO C Y, et al. Integration of BOT-
DA and ¢-OTDR distributed fiber sensing for multiple pa-
rameters monitoring[ J]. Physica Scripta, 2025, 100(4) ;
045512.

HABBABA N, MUSTAPHA S, LU Y. Early detection of
corrosion in reinforced concrete using ultrasonic guided
wave technique correlated with embedded fiber bragg grat-
ing strain sensors[ J]. Ultrasonics, 2025, 154; 107701.
JIRARUNGSATIAN C, PRATEEPASEN A. Pitting and
uniform corrosion source recognition using acoustic emis-
sion parameters [ J |. Corrosion Science, 2010, 52(1):
187-197.

WANG X, XU S, ZHANG Y, et al. A Method for the
Pattern Recognition of Acoustic Emission Signals Using

Blind Source Separation and a CNN for Online Corrosion

[74]

[75]

[76]

[77]

Monitoring in Pipelines with Interference from Flow - In-
duced Noise[ J]. Sensors, 2024, 24(18): 5991.
THIRUMALAISELVI A, SASMAL S. Machine learning -
based acoustic emission technique for corrosion - induced
damage monitoring in reinforced concrete structures [ J].
Engineering Applications of Artificial Intelligence, 2024,
137 109121.
ZIGWe, N BE, KRR, F. JET ARG EERIR B
Q235 Hd s ph i BEIPAN 5L [ D] IS B, 2025,
46(5) : 30-36.
QIN P L., CONG R, ZHANG S Y, et al. Evaluation Meth-
od for Pitting Severity of Q235 Steel Based on AE Image
Recognition[ J]. Corrosion & Protection, 2025, 46(5) :
30-36.
WU T, MIAO X, SONG F. Residual strength prediction of
corroded pipelines based on physics - informed machine
learning and domain generalization [ J]. NPJ Materials
Degradation, 2025, 9(1) . 12.
SHABAN W M, ELBAZ K, ZHOU A, et al. Physics-in-
formed deep neural network for modeling the chloride dif-
fusion in concrete[ J ]. Engineering Applications of Artifi-
cial Intelligence, 2023, 125. 106691.

[ :BE 18]



