
Accepted Manuscript

Preparation of superhydrophobic and anti-resin-adhesive surfaces
with micro/nanoscale structures on high-speed steel via laser
processing

Linsheng Liang, Longsheng Lu, Di Xing, Zhenping Wan, Yong
Tang

PII: S0257-8972(18)31086-7
DOI: doi:10.1016/j.surfcoat.2018.10.001
Reference: SCT 23864

To appear in: Surface & Coatings Technology

Received date: 9 July 2018
Revised date: 27 September 2018
Accepted date: 1 October 2018

Please cite this article as: Linsheng Liang, Longsheng Lu, Di Xing, Zhenping Wan,
Yong Tang , Preparation of superhydrophobic and anti-resin-adhesive surfaces with micro/
nanoscale structures on high-speed steel via laser processing. Sct (2018), doi:10.1016/
j.surfcoat.2018.10.001

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.surfcoat.2018.10.001
https://doi.org/10.1016/j.surfcoat.2018.10.001
https://doi.org/10.1016/j.surfcoat.2018.10.001


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

1 

 

Preparation of superhydrophobic and anti-resin-adhesive 

surfaces with micro/nanoscale structures on high-speed 

steel via laser processing 

Linsheng Liang, Longsheng Lu, Di Xing, Zhenping Wan, Yong Tang 
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381# Wushan Road, Guangzhou, 510641, China 

 

Abstract:  

In order to solve problems of high viscous resin adhering on machine or tool surfaces in 

manufacturing of resin based composites, a superhydrophobic and anti-adhesive surface was 

prepared and investigated. Micro/nanoscale hierarchical structures in shape of volcanic vents 

were fabricated on high-speed steel surfaces via laser processing. After being hydrophobized 

by fluoroalkylsilane solution, the microprotruding surfaces showed great hydrophobicity and 

even superhydrophobicity, with a water contact angle of 157.2° and sliding angle of 2.8°. 

Besides, the surfaces also displayed low wettability and excellent anti-adhesivity for highly 

viscous epoxy resin, with a best resin contact angle of 149.7° and sliding angle of 7.3°. As 

microprotruding diameters and spacings decreased from 500 to 100 μm, and heights rose from 

14 to 54 μm, both water and resin contact angles increased while sliding angles decreased. The 

decrease of microprotruding diameter and spacing as well as the raise of height could increase 

surface roughness, enlarge air-liquid interface fraction and reduce actual contact area between 

liquid and the steel surface. Thus the wetting mode of the microstructured surface changed from 
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