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Factors Affecting Coating Adhesion of Wax-Added Laminated Steel
Sheets
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Abstract:

Wax-added polyethylene terephthalate (PET) films are used in laminated steel sheets for demanding can-forming
applications. However, wax addition tends to reduce coating adhesion. This study investigates the effect of wax on
coating adhesion using surface free energy analysis. Results show that wax reduces the dipole force component (y”)
of PET film surface energy, which in turn lowers the work of adhesion between the film and the coating. X-ray
photoelectron spectroscopy revealed that this reduction in 7 is due to a decrease in ester bonds on the PET surface
as wax concentration increases. The coating adhesion of laminated steel sheets correlates with the work of adhesion,

indicating that wax-induced adhesion loss is attributable to reduced y”. These findings suggest that optimizing wax

content is essential to balance lubricity and coating adhesion in laminated steel sheets.
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Table 1 Laminated films examined in this study
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Table 2 Surface free energy of liquids
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Fig.1 Cl1s spectra of X-ray photoelectron spectroscopy of
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Fig.2 Relationship between PE wax content and PE wax ratio
on film surface
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Fig.3 Relationship between PE wax ratio on film surface and
polyester-melamine coating peeling load
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Fig. 4 Surface free energy of laminated steel sheets
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Fig. 7 Relationship between [COO]/[total C] ratio on PET
based film surface and y’
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