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LI Liang', CAO Jing-yi', LI Xu?, YIN Wen-chang'
(1. Naval Academy, Beijing 100072, China; 2. Southwest Technology and Engineering

Research Institute, Chongqing 400039, China)

ABSTRACT: The paper aims to study the factors affecting aging and failure of ocean equipment coatings. The existing equip-
ment coatings were selected for natural environmental exposure testing and laboratory accelerated environmental testing. The
loss of light and chromatic aberration change of protective coatings were analyzed. Accelerated aging of coatings in the ocean
environment was successfully simulated under laboratory conditions, and the accelerated test results were highly correlated with
natural exposure results. After exposure to ocean environment for 6 months, the light lose rate of coating decreased, and pow-
dering occurred after 18 months of exposure. After setting appropriate environmental test parameters through ultraviolet aging
and salt spray tests, the natural exposure test can be replaced with laboratory accelerated environmental test to shorten the test
period. The structure and shape of the substrate, the matching design of the coatings, the construction process and other factors
can affect the aging and failure of the coatings directly, and thus lead to corrosion of substrate.
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Tab.1 Information on matching system of ocean equipment coatings
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Tab.2 Forms of equipment coating aging and failure in
ocean environment
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Fig.1 Corrosion and coating aging of some equipment: a) corrosion of antenna connector lock; b) corrosion of bolts
and nuts in vehicle engine; ¢) corrosion of circuit board; d) corrosion of the substrate caused by the local
failure of bracket coating
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Fig.2 Photograph of natural environmental

exposure testing
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Fig.3 The variation law of coating’s light loss with time

®3 BRNREKBHEGER

Tab.3 List of samples in natural environmental exposure testing
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1 6061 Al/Et.A(S).S TBO06-9 £ 3 14 4 iR 2 2 R IK 4 SP-2 TN M R 3R 2 gk 80~120
2 6061-T6 Al/Ct-Ocd TB06-9 £ 51 PN i R 5 S iR IS 4% TBO04-62 P44 R 5% 2 FR 80~120
3 Q345 Ms-Zn100 S06-N-1 A B R R A S04-60 5 Bs A 80~120
4 Q345 Ms-Zn100 S06-N-1 AL H KR TS96-61 F 5 & MR wi A 80~120
5 5A06 Al/Ct.Ocd H9621 M4 BE RN IR B9623 N IR R A TR iE KGR 80~120
6 A3 B A B HO6-3 £ 51 R S R e i B TE 8102 REFEAE 80~120
7 A3 wfbab 2 HO06-3 ZRELIF A R BRI IT B BA065 PN 2 HE AL 80~120
8 5A06 A 461k AR AR TR TR 5 T T 80~120
9 2A12 B R FH AR Ak HO06-3 FE BT PR 4 SR B RIS B LS083 R BRE 80~120
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Fig.4 The variation law of coating’s chromatic
aberration with time
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Tab.4 Conditions of laboratory accelerated environmental
testing
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Fig.5 The variation law of coating’s light loss rate

with time in laboratory accelerated testing
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Fig.6 The variation law of coating’s chromatic aberration
with time in laboratory accelerated testing
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Fig.7 Metallographic photographs of coating surface (200%)
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Fig.8 Bode plots of coatings in natural environmental exposure testing and laboratory accelerated testing: a) sample 6 in natural
environmental exposure testing; b) sample 6 in laboratory accelerated testing; c¢) sample 9 in natural environmental exposure
testing; d) sample 9 in laboratory accelerated testing
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Tab.5 The fit modes and scope of application of pretreatment and surface modification
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Fig.9 Effect of coating structure on failure of coating
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Fig.10 General procedure of coatings application
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Tab.6 Possible defects in coating stage
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