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Laboratory Simulation Study on the Corrosion in Splash Zone of the Thermal Sprayed Zn Coating

CHEN Jia—cai, SUN Dong-bai, WANG Xu-dong, MENG Hui-min, YU Hong-ying, ZHANG Lian—fei
(School of Materials Science and Engineering University of Science and Technology Beijing, Beijing 10083)

Abstract: Thermal spraying Zn coating for marine environment, especially in splash zone, are degraded due to different type
of weathering parameters, mainly high salt particle concentration, frequently dry/wet and seawater splash three key factors. In
this experimentation, the corrosion behavior of thermal spraying Zn coating in the simulate corrosion environment of splash
zone have been studied by 4 different cyclic corrosion test systems: salt spray—dwell, salt spray—dwell - splash, salt spray—dry
and salt spray—dry —splash cycle test. Acceleration and simulation of thermal spraying Zn coating in 4 cyclic corrosion test
systems by Acceleration Shift Factor and grey relational space analysis were investigation. The experiment results show that
the methods are effective and feasible. The salt spray—dwell-splash cycle test was one of a good method to simulate corrosion
environment of splash zone in accordance with grey relational grade and experiment results. Meanwhile, a splash simulation
test unit have been designed and made.

Key words: thermal spraying; Zn coating; splash zone; grey relational grade analysis
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Tab.1 Chemical components of the matrix (w/%)

T Fe o Si Mn Ti H4e

H8 98.75 016 03 05 0.0514 <0.05
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Tab.2 Technologic parameters of thermal spray

TE Py P n Par  Ougmn
¥ IMPa IMPa IMPa /mm
¥ 0.23~0.25 0.10~0.13 0.45 100~150
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Fig.1 Schematic diagram of splash simulation test unit
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Tab.3 4 cycle corrosion test systems
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Tab.4 Mass loss of Zn coatings under 4 cyclic corrosion test

systems at different period
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Fig.2 Polarization curve of No. 11 cycle periods under 4
cyclic corrosion test systems
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Fig.3 Polarization curve of No. 20 cycle periods under 4

cyclic corrosion test systems
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Fig.4 Polarization curve of No. 40 cycle periods under 4

cyclic corrosion test systems
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cyclic corrosion test systems
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Tab.5 Potential of Zn coatings under 4 cyclic corrosion tests
at different period
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Fig.6 Mass loss of Zn coatings under 4 cyclic corrosion test

systems. Scatters—experimental data; Solid lines— fitting
results
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Fig.7 Mass loss of Zn coatings exposed to seawater splash

zone of Qingdao. Scatters—experimental data; Solid lines—

fitting results
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Fig.8 Potential of Zn coatings under 4 cyclic corrosion test

systems at different period
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Fig.9 Potential of Zn coatings exposed to seawater splash

zone of Qingdao
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Tab.6 The results of mass loss data fitting of Zn coatings
exposed to seawater splash zone and cyclic corrosion test
systems
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Fig.10 Comparison of the accelerated ratio of the 4 cyclic
corrosion test systems
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Tab.7 Grey relational grade value of Zn coatings under 4
cyclic corrosion test systems
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Fig.11 Comparison of the simulating capacities of the 4
cyclic corrosion test systems
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