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The use of UV digital inkjet printing in aerospace industry has received significant attention in recent years due to its ability to produce complex logos, lettering, and images directly on the airplane fuselage, with the possibility of reduced operating costs such as time and amount of the paint. Furthermore, the application of UV digital inkjet printing onto aeronautical polyurethane (PU) results in poor printing quality, and adhesion [1]. In this work, aeronautical PU coating surface was treated by cold plasma to improve the UV printer ink adhesion [2]. The plasma power applied varied from 600 to 850 W, the speeds for treatments used were 17 and 35 mm/s, and the distance was fixed at 4 mm. Two gases were performed for plasma activation: air and nitrogen (N2). The surface of untreated and treated PU was evaluated by free surface energy, and chemical structure (FT-IR). The adhesion of digital printed PU was studied by cross-hatch and pull-off tests.  No significant change was found in the chemical surface structure by infrared analysis. Free surface energy of these samples after treatment increased from 51 mN/m to values between 68 and 75 mN/m (Fig. 1). The samples presented better ink adhesion (Fig. 2) after plasma treatment.This study created a new insight about plasma treatment for improvement of the adhesion between digital ink and aeronautical PU coating. 
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Figure 1. Free surface of energy of PU coatings:


A1 (air, 17 mm/s, 850 W), A2 (air, 35 mm/s, 600W)


N1 (N2, 17 mm/s, 850W) and N2 (N2, 35 mm/s, 850W)


.





Figure 2. Cross-hatch results of the printed samples: 


(a) without treatment, (b) A1 (c) A2 (d) N1, and (e) N2.









