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Effect of components of protective zinc layer repairing paint on
protective performance
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Abstract: Based on the background of protective zinc layer repair and steel protection, one protective zinc layer repairing
paint was studied. The influence of the components (compound zinc powder and organic-inorganic hybrid modifier) on
coating performance was analyzed and compared. The results indicate that the coating adhesion increases with increasing
the content of compound zinc powder at the pigment/binder mass ratio of 4:1, and the organic-inorganic hybrid modifier
enhances the coating adhesion and corrosion resistance. Moreover, the coating with compound zinc powder of multiple
forms has superior corrosion resistance than that of different spherical diameters. The resistance of UV accelerated aging
and neutral salt spray on hot-dip zinc, galvanized steel sheet and Q235(St3) are more than 2000 h and 3000 h,
respectively. The neutral salt spray resistance on Q235(St2) is longer than 2000 h, providing that it has higher protective
ability than imported products.
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Table 1 Basic recipe of paint

Component Content, w/%
Organic-inorganic hybrid modifier 0-2.5
Compound zinc powder 41-47
Antirust pigment 1-5
Curing agent 2.5
Resin 8
Solvent 35
Additive 1
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Table 2 General mechanical and protective performance test

and referenced standards

Performance National standard No.
Adhesion GB/T 1720—79(89) (Test by scratch)
GB/T 5210—2006 (Pull-off test)

Hardness GB/T 6739—2006 (Pencil hardness)
Bending GB/T 1731—1993

Impact GB/T 1732—1993
Salt spray GB/T 1771—2007
UV aging GB/T 14522—2008
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painting: (a) Q235(St2); (b) electrolytic zinc; (¢) Hot dip zinc
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Table 3 Surface contact angle of substrates and surface

energies
Contact Angle/(°)
. Surface energy/
Base material Ethylene Deionized (m?)
glycol water
Hot dip zinc 64.94 91.15 27.4
Q235(St2) 20-42 45-75 38.25-53.42
Electric galvanized  70.03 94.00 21
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Fig. 4 Macroscopic morphologies of coating after 3000 h
neutral salt fog experiment: (a) 0.75% organic-inorganic hybrid
modifier; (b) 1.5% organic-inorganic hybrid modifier; (c) 1.8%
organic-inorganic hybrid modifier; (d) 2.5% organic-inorganic
hybrid modifier
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Table 4 Protective performance of coating with different

amount of organic-inorganic hybrid modifier

Amount, w/% Time (l)i) ilrts;}ll)ubble Foe;t:)lg:)g hr/aof of
0.75 193 8
1.50 579 5
1.80 1200 2
2.50 426 4
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Fig. 5 Macroscopic morphologies of coating after UV
accelerated aging experiment: (a) Without organic-inorganic
hybrid modifier, 800 h; (b) 1.8% organic-inorganic hybrid

modifier, 2000 h
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Fig. 6 Macroscopic morphologies of coatings after neutral
salt fog experiment: (a) Spherical compound zinc powder,
800 h; (b) Polymorphous compound zinc powder, 2000 h
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Fig. 7 SEM image of section of polymorphous compound

zinc powder coating
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Fig. 8 Macroscopic morphologies of coating after neutral salt
fog experiment: (a) Zinc layer repairing coating on hot dip zinc,
3000 h; (b) Zinc layer repairing coating on Q235(St3), 3000 h;
(¢) Zinc-rich coating on hot dip zinc, 500 h; (d) Zinc-rich
coating on Q235(St3), 800 h
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