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ABSTRACT: The widespread adoption of additive manufacturing (AM) is always challenged by 
the quality of the AM part. In the current context many efforts are focusing on the internal quality 
such as porosity, mechanical properties and dimensional accuracy but not on the external quality 
such as surface quality.  To explore the application additive manufacturing in industry, there is a 
need to improve the AM parts’ surface quality such as wettability. In this study, micro surface 
structures are produced on Ti6Al4V AM parts by laser processing.  The optimized laser 
parameters can help produce the hybrid structures on AM surface that exhibit hydrophobic 
property. The as-built surface achieving controllable wettability would be an attractive topic in the 
AM industry. 
 
 
KEYWORDS: Ti alloy, Surface, Hydrophobicity, Additive Manufacturing 
 
INTRODUCTION 
The development of additive manufacturing (AM) creates novel design opportunities in various 
industrial areas that include automotive, aerospace, medical and ects. (Bhaduri et al. 2017; Deing 
et al. 2014)  AM can also be known as 3D printing, is a process of joining material to fabricate the 
part from three-dimensional model data, usually layer by layer, as opposed to subtractive 
manufacturing methodologies. Due to the increased design freedom from the AM, the cost of 
manufacturing materials can be reduced significantly for individualized and complex structures. 
(Huang et al. 2015) However, more research is still required to fully realize the implementation of 
AM into industry, particularly for real application components (e.g. aerospace or automotive 
parts). The widespread adoption of AM is always challenged by the quality of the AM part. In the 
current context many efforts are focusing on the internal quality such as porosity, mechanical 
properties and dimensional accuracy but not on the external quality such as surface quality. 
Surface quality such as wettability will affect the corrosion behaviours and water solid interaction 
performance of the AM fabricated part. The as-built surface to achieve controllable wettability 
would be an attractive topic in the AM industry.  
The previous arts to control the wetting properties of surfaces includes: plasma treatments, or 
chemical treatments and hydrophobic coatings. However, these methods are generally expensive, 
complicated, and time consuming. Some simple methods, such as chemical treatments and 
inexpensive coatings are generally either evanescent or fragile. In this study, we proposed the 
application of femtosecond laser to create permanent hybrid structures that could hold a specially 
designed wettability. 
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CONCLUSION 
In this study, microstructures are created on the surface of AM produced Ti6Al4V sample by fs 
laser. The WCA result confirms that the hydrophobic surface is obtain on the laser processed area. 
The roughness of the surface is increasing with decreasing the laser scanning speed. That result in 
the trap of air which is main reason of the formation of the hydrophobic surface. The change of 
surface wettability would influence the corrosion behaviours and water solid interaction 
mechanism of the AM fabricated part. The finding of the hydrophobic surface in current study 
renders AM parts water repelling and self-cleaning properties that would explore the application 
area of AM. 
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