2026 42 A Kiz LA Feb. 2026
®2H EF 644 iy Port & Waterway Engineering No.2 Serial No. 644

AAMmEEREWENBREERZEN
EPA k4

ZARF, FR4' BEW°, WA, KRR, XAYL HREMA
(1. TRIGAKRE, BRNATRELESE TEZRFR P, FIK 400074;
2. BWMTHBMELLE TS, LA HIR 224000; 3. ERBMREZIAAARAG, Fk401133;
4. P EEEER P AR RRA RG], Hd K 410014)

WE: ToBARERELETEXGS EARNGBOER TORKBIRRE, 2w BEMGEBRENSK, BF
B AL F - FeiZ g A AT — R, R — A SR TR A SRR, DARBT v A% R S FRIRAL IR, #iL S
AR F G R R EARRBATE Ak BRI, RAXRESMN, WEHMRK, BRFERESTFTFR, STREKRZY
RAHFME @SR E | ARIA LA R TR A2 RSB AT R B B AR 24T, & SRR B ik B R AT
ARkt Pa, BrTHAREGRARZETREISS B ARAANZBETE PO LM E, EREAV. RAKDLAWE D
Aotk M T RACH A, M AR EREE (40 720 pm A Z) R 2 FRIFEBAFIATEIL, RESNZAMMEE, &
A EGHFIE, HAOMRBILERERMAFRE L, BEIWRATHRE, FAZKTEEA, KA TE(720 um

RR) AR R I AT
KR, TomR; EHRKE;, A8 T TERAR; 848
FESHES . Usdl XHRFRERED: A XEHS . 1002-4972(2026)02-0127- 10

Adaptability of heavy anti-corrosion coating system for
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Abstract: The frequent exposure of the estuarine ship lock to the special corrosive environment of alternating
dry and wet conditions and saltwater intrusion can accelerate the deterioration of the anti-corrosion coating on the
metal structure, seriously threatening its service life and operational safety. To address this issue, a high-frequency
dry-wet cycle automated testing machine is designed to simulate the actual service environment of the estuary ship
lock. Five typical heavy-duty anti-corrosion coating systems are selected for indoor accelerated corrosion tests.
The key parameters of the coating systems, such as gloss loss, adhesion, low-frequency impedance modulus, and

open-circuit potential, are analyzed for coating anti-corrosion effectiveness using methods such as gloss loss analysis,
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adhesion testing, and electrochemical impedance spectroscopy analysis. The influence of coating materials and

coating thickness on the anti-corrosion performance is emphasized, and the deterioration laws of traditional heavy-duty

anti-corrosion systems in the alternating dry and wet conditions and saltwater intrusion coupling environment are

revealed. The results show that the adhesion and gloss retention of polyurethane topcoat are superior to those of

chlorinated rubber, and the electrochemical indicators can be significantly improved with the increase of coating

thickness (such as the 720 pm system ) . The coating deterioration shows a characteristic of rapid initial

deterioration followed by a gradual slowdown. The overall performance degradation is closely related to the film

thickness and material properties. Comprehensive analysis indicates that the epoxy zinc-rich primer, epoxy mica

intermediate coat, and polyurethane topcoat (720 pwm system) perform better overall.

Keywords: estuarine locks; heavy anti-corrosion coating; chloride attack; wet-dry cycle; adaptability
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Tab.1 Anti-corrosion coating system for metal
structure of ship lock

w2 %E W2 REEE BEE PSUEN
TR HE FE pm(#EE)  /pm HE

KZ  HEER 80
1 HEZE BEBE% 80 240
mZE A 80

SL/T 105—2025

KZ  THLE# 80
2 HHEZE HBEBB 80 240
mE  FBK 80

SL/T 105—2025

KZ AR 80
3 HEE HEBE 80 240
mE SRR 80

SL/T 105—2025
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Tab.2 Specific information on coating materials
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Fig. 1 Experimental setup and system configuration
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Tab.3 Appearance morphology of heavy anti-corrosion coating system
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Fig. 3 Variation of adhesion of heavy anti-corrosive

coating system with aging time
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anti-corrosive coating system with aging time
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Tab.5 Comprehensive evaluation of performance indicators
of heavy anti-corrosive coating system
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