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Abstract

Steel containment plays an important role in the AP1000 and CAP1400 nuclear reactors. It is not
only the third-line defense but also the outermost protection of reactors. The coatings on steel con-
tainment should improve the corrosion resistance and prolong the service life of reactors at the
same time. The coatings should also meet the Wrequirements of diathermancy, adhesive force and
wettability besides the irradiation resistance, chemical resistance and salt spray resistance. The
performance changes of coatings before and after natural aging were studied with the method of
natural aging. The natural aging was carried out in the exposure field near the nuclear power plant,
of which the environmental factors were the same as the actual environment. Microstructure, sur-
face appearance, bonding strength, wettability, thermal conductivity and electrochemical perfor-
mance after natural ageing were systematically analyzed in our study.
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Figure 1. Exposure frame and aging test samples of CV coatings
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Figure 2. Comparison appearance figures of inorganic zinc coating and epoxy coating, left
side is inorganic zinc coating, right side is epoxy coating in each figure
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Figure 3. SEM images of inorganic zinc coating and epoxy coating after natural aging
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Figure 4. EDS analysis of epoxy coating after 18 months natural aging
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Figure 5. EDS analysis of inorganic zinc coating after 24 months natural aging
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Figure 6. Changing diagram of bonding strength after natural aging test
El 6. BRZEURAREEENELE

6 PR ToHLE BHR J2 LA A L E BERUZ IR IZ M b8 B SR EAL I TR AR A i 2, ANl e a)
PUE HIEZ S I H AR AL, PIFPIRIZ I & J1 A I T BRI SA « SRR A B R B,
XU BA AR H AR E R AR I 2 SRR AL A = A s . TEWLEFIR 2 3G JJ7E 11 MPa Fitil R is), &
K 17.91 MPa, i/ 8.23 MPa, M E/TCHIEAZIRIZAE 10 MPa [ffil F R ks, &K 16.97 MPa, /) 7.4
MPa, WHZB a2 H TIREFRMEZERSE, BAEHEEEZIEEA, BRFRZERE IR T
ASTM D4541 H#L%E 1] 2 MPa.

140

—=— joz
—@— epoxy

120 -

100 -

20 -

0 .
-100 0 100 200 300 400 500 600 700 800

ZALIN Tl /d

Figure 7. Changing curves of contact angles with aging time
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Figure 8. Changing curves of coating’s thermo conductivity
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Figure 9. Changing curves of epoxy/inorganic zinc coatings’surface gloss and
loss of luminosity with aging time
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Figure 10. Changing curves of inorganic zinc and epoxy coating’s thickness
with aging time
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Figure 11. Polarization curves of inorganic zinc coating at different aging time test
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Figure 12. Bode figures of epoxy/inorganic zinc coating at different natural aging stages
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