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Table 1 Category and performance of chromium-free conversion coating

Category Components Performance Reference
Lithium- s Natural salt spray NSS test (ASME B117) 168 hours on
based Lithium carbonate/oxalate AA2024 alloy [21]
Uniform with micro cracks;
Vanadate- Good adhesiveness;
based V,0s5 Corrosion current, 0.5 mol/L NaCl solution [17]
Jcorr (bare 2024 alloy) — X 1077 A/(;mz;
eors coating =1 X 10" Alem?
Uniform and thick coating;
Molybdate- MoO Bare 6063 Al alloy: Obvious pits and corrosion product, [26]
based ’ 5% NaCl for 144 h;
Coating: Small pits, 5% NaCl for 504 h
No cracks;
Rare earth Jcorr (bare 6063 alloy) :6;78 HA/szs
(Ce-based) CeZOS QDeorr (bare 6063 Al alloy) =-0.735 V: [27]

Jeorr (coating) =0.84 }lA/sz,
Pcorr (coating) =—0.554 V
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Fig. 1 Open circuit potential (OCP)-time curves (a) and
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T5900 solution* "
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SurTec 650 solution(20%, pH 3.9, 40 “C)*™ : (a) pH5; (b) pH7; (c) pHY; (d) Thickness-pH graph
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Research progress of trivalent chromium conversion coatings
applied on high-quality light alloys

QI Jian-tao, YE Zong-hao, SUN Wen-tao, HU Shuang-fei

(Department of Process Equipment and Control Engineering, College of New Energy,
China University of Petroleum (East China), Qingdao 266580, China)

Abstract: High-quality aluminium and magnesium alloys are the typical light-weight materials with high values of
specific strength and stiffness. However, the active chemistry of aluminium and magnesium leads to the high
sensitiveness to the pitting corrosion and failure in the corrosive environments, threatening the long-term and safe
operation and service of such equipment. In this sense, the economic and effective corrosion-protection conversion
treatment technology is welcome in the industries. The present paper introduced the basic concept of conversion
coating and its types simply, and then the formation mechanism and influencing factors of trivalent chromium
conversion coatings in detail. The corrosion protection performance, chromium valence change and influencing
factors were commentated specifically. The outstanding output and present questions of the TCP development were
summarized. Finally, the future development and research hotspots were expected.
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