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Typical Local Environmental Monitoring and Anti-corrosion Counter measures
in Damp and Hot Salt Spray Atmospheric Environment
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ABSTRACT: To obtain the data of different local environments in the marine atmospheric environment with high damp and
heat and high salt spray through monitoring, and put forward anticorrosion countermeasures appropriately for different materi-
als, structures and components, this paper carries out the monitoring of temperature, humidity and salt spray sedimentation rate
as well as corrosion tests of high-precision test pieces and standard test pieces. The trend of monitoring parameters under dif-
ferent working environments in damp and hot salt spray marine atmospheric environment within one year is analyzed. And the
corrosivity of different periods under different local working environments is studied to carry out environmental assessment and
classification. The research shows that the atmospheric corrosion level of a coastal area in Hainan has reached the severest level
(CX or GX) according to two test methods, which are high temperature, high humidity and high salt spray all year round. The

indoor hall and machine room environment are also high temperature and humidity for a long time. Sea salt particles can be ob-
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viously detected. The high-precision test piece has corrosion phenomenon, but it is at least one grade different from the harsh

outdoor environment. The level of environmental corrosion in the indoor electromechanical control cabinet is generally G1

with relatively high temperature and relatively low humidity. So protection schemes can be formulated according to the

anti-corrosion requirements of different use environments, which can not only meet the requirements of long-term

anti-corrosion and stable operation of equipment, but avoid over-protection to reasonably and effectively utilize resources

and save costs.

KEY WORDS: damp and hot; salt spray; marine atmosphere; local environment; anti-corrosion
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Fig.1 Monitoring equipment for some monitoring points: a) indoor; b) inside the control cabinet; c) outdoor; d) high-precision
test piece; e) temperature and humidity recorder; f) metal hanging plate
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Fig.2 Temperature monitoring data and analysis: a) indoor and outdoor temperature trends at the same altitude 0.8 km from the
coastline; b) indoor and outdoor temperature trends at different altitudes 0.8 km from the coastline; c¢) indoor and outdoor tem-
perature trends at different distances from coastline; d) indoor and outdoor temperature trend of 3.5 km from coastline
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Fig.3 Relative humidity monitoring data and analysis: a) indoor and outdoor humidity at the same height 0.8 km from the coast-
line; b) indoor and outdoor humidity 0.8 km from coastline; c¢) indoor and outdoor humidity trends at different distances from
coastline; d) indoor and outdoor humidity 3.5 km from coastline
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Fig.4 Monitoring data of salt spray sedimentation rate and analysis: a) 0.8 km from coastline; b) 3.5 km from coastline
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Tab.1 Classification of environmental corrosivity in standards ISA 71.04-2013
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0<Tu<30 B, NS A TR B AT Gl
30<T <100 R, BREEX A —E R, RSB AT SR A ) — TR G2
100<T <200 Je f'ﬁ?%%‘%f%n&ﬁﬁﬁﬂ s BN SR AT E I LA BCR DR 4 G3
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Tab.2 Corrosion degree and environmental classification in local environment of test site
K BB BERIEEAAm  EE/m B (nm-3071-d )
6—8 A 9—11 A 12—2 A 3—5 A
1 FIMNT X 0.8 10 434.9(GX) 442.6(GX) 636.3(GX) 470.9(GX)
2 EHAMET X 0.8 50 651.0(GX) 391.6(GX) 470.8(GX) 490.7(GX)
3 FEIMNTFIX 0.8 97 323.9(GX) 443.9(GX) 567.3(GX) 378.1(GX)
4 ENILE 0.8 0 19.7(G1) 37.2(G2) 29.7(G1) 29.2(G1)
5 =W B 1 0 46.4(G2) 37.7(G2) 37.4(G2) 29.5(G1)
6 ENILE 0.8 50 37.4(G2) 21.0(G1) 20.1(G1) 20.5(G1)
7 EWNHLG 0.8 90 22.3(G1) 26.8(G1) 44.2(G2) 24.5(G1)
8 ZENFEHIAE N 0.8 0 14.4(G1) 8.6(G1) 9.1(G1) 8.8(G1)
9 ENFEHIAEN 0.8 50 19.1(G1) 15.3(G1) 10.6(G1) 7.8(G1)
10 ZENFEHIAE N 0.8 90 7.7(G1) 12.8(G1) 9.1(G1) 10.0(G1)
11 FEIMIN T X 3.5 10 351.6(GX) 366.4(GX) 674.3(GX) 276.2(GX)
12 FHMIT X 3.5 40 208.7(GX) 569.3(GX) 582.6(GX) 374.0(GX)
13 EWNHLE 3.5 0 24.1(G1) 20.0(G1) 55.4(G2) 47.4(G1)
14 ERKRT 35 10 35.4(G2) 28.1(G1) 45.7(G2) 20.5(G1)
15 EWHLG 3.5 20 25.8(G1) 33.4(G2) 101.2(G3) 32.6(G2)
16 = NG 3.5 30 5.9(G1) 17.1(G1) 8.8(G1) 11.7(G1)
17 EHNKIT 3.5 85 19.1(G1) 30.6(G2) 55.3(G2) 15.7(G1)
18 ENKRIT 3.5 85 55.4(G2) 31.4(G2) 47.7(G2) 29.7(G1)
19 EHNKRIT 3.5 90 30.7(G2) 27.4(G2) 37.5(G2) 11.8(G1)
20 NP HIAE N 35 20 24.2(G1) 17.6(G1) 33.8(G2) 16.8(G1)
21 ENFEHIAEN 35 85 15.8(G1) 18.2(G1) 41.8(G2) 14.1(G1)
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Fig.5 The surface comparison of macroscopical morphology before and after the monitoring of high precision test sheet: a) before
monitoring; b) after monitoring at indoor monitoring points; ¢) after monitoring at outdoor monitoring points
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Fig.6 Metal hanging plate sampling record of an outdoor test site: a) copper; b) zinc; c) A3 steel; d) aluminium
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Tab.3 Corrosion rate and environmental corrosion classification of outdoor metal hanging plate
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