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Measurement and Characterization of the Wetting Angle of Liquid Heavy Metal on

Glass—Cr,0; Ceramic Coating Surface

LIU Zan, CHEN Ping—hu, QIU Chang—jun
(School of Mechanical Engineering, University of South China. Hengyang 421001, Hunan)

Abstract: The corrosion resistance of metal materials is closely associated with the surface wetting property.
A glass—Cr; O; ceramic coating was prepared by subsonic flame spraying technology. Running in the high tem-
perature environment, a sealed and specialized experimental platform was designed. The wetting behaviors of
liquid heavy metal on 45 steel and glass—Cr, O; ceramic coating surface were evaluated after different time of
heat preservation. The results show that the wetting angle is 114° on the glass—Cr, O; ceramic coating surface
in contrast to 18° on the 45 steel surface for the same heavy metal droplet. The contact area and the shear
strength between the solidified heavy metal particle and the specimens are different. The shear strength is 1. 42 MPa
and 0. 21 MPa for the 304 stainless steel and the glass—Cr, O; ceramic coatings surface between solidified heavy
metal particles, respectively.
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Fig. 1 Schematic diagram of the experimental platform
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Fig. 2 Schematic diagram of the 45 steel
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Fig. 4 Melting process of the heavy metal on the 45 steel surface at 400 C
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Fig. 5 Melting process of the heavy metal on the surface of the glass— Cr, O; ceramic coating at 400 C
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Table 1 Parameters of wetting angles by hypsometry method
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Fig. 6 Morphologies of the droplet on the surface of 304 stainless steel after different holding time
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Fig. 7 Morphologies of the droplet on the surface of the glass—Cr, O; ceramic coating after different holding time
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Table 2 Shear strength of different heavy metal after different holding time

) Holding time Liquid quality Contact area Shear stress Shear strength
Material .
t/min m/g S/mm?’ F/N P/MPa
304 stainless steel 0 0.21 4.91 1.5 0. 31
304 stainless steel 45 0.21 7.07 10 1.42
95% Cr; O, coating 45 0.21 7.07 1.5 0.21
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