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Abstract
The surface texturing method is popular because of its ability to improve surface properties, specifically surface functioning,
and friction control. It is a common technique used on material surfaces to improve friction performance. Laser surface
texturing is the popular choice; however, this method suffers drawbacks such as cracking, heat-affected zone, and
generation of hazardous fumes. The Abrasive Water Jet Machining (AWJM) was chosen is that, because the eroded
material is carried by the waterjet, the process is clean and does not produce dust, chips, or chemical contaminants. This
experiment examines the influence of AWJM and investigates how crater density and a multiple-pass machining path affect
the stainless-steel friction characteristics when sliding in dry conditions. The texture was applied on the surface of stainless
steel by masked multi-passes AWJM technique. According to the findings, there is less friction in craters with greater
densities because there are more craters in the contact zone, which improves the trapping of debris particles and reduces
friction, when the crater density rises from 4% to 18%, there is a greater chance of worn debris becoming trapped, which
reduces friction. The coefficient of friction and crater roughness of the stainless-steel surface are all proportionally affected
by the multiple-passes approach. The coefficient of friction increases with higher machining passes. There is more erosion
and greater roughness when there are more jet passes. It is concluded that the masked multiple passes AWJM Surface
Texturing technique has a significant impact on the Coefficient of Friction (COF). © 2025, Semarak Ilmu Publishing. All rights
reserved.

Author Keywords
Abrasive Waterjet Machining;  Crater;  Friction;  Number of passes;  Surface roughness;  Surface texturing;  Template
masking;  Texturing densities

Funding details
RDU220330
Funding details
The authors express their sincere appreciation for the financial support provided by Universiti Malaysia Pahang Al-Sultan
Abdullah under the grant RDU220330.

References
Tang, Wei, Zhou, Yuankai, Zhu, Hua, Yang, Haifeng
The effect of surface texturing on reducing the friction and wear of steel under
lubricated sliding contact
(2013) Applied surface science, 273, pp. 199-204. 

Yamaguchi, Keishi, Takada, Yasuhiro, Tsukuda, Yuki, Ota, Minoru, Egashira, Kai, Morita,
Tatsuro
Friction characteristics of textured surface created by electrical discharge
machining under lubrication
(2016) Procedia CIRP, 42, pp. 662-667. 

Nakada, Masahiko
Trends in engine technology and tribology
(1994) Tribology International, 27 (1), pp. 3-8. 

11/29/24, 12:04 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1865162999&eid=2-s2.0-85209065438&sort=&clickedL… 1/4



Borghi, Aa, Gualtieri, Enrico, Marchetto, Diego, Moretti, L., Valeri, Sergio
Tribological effects of surface texturing on nitriding steel for high-performance
engine applications
(2008) Wear, 265 (7-8), pp. 1046-1051. 
https://doi

Holmberg, Kenneth, Andersson, Peter, Erdemir, Ali
Global energy consumption due to friction in passenger cars
(2012) Tribology international, 47, pp. 221-234. 

Xing, Youqiang, Deng, Jianxin, Wu, Ze, Wu, Fengfang
High friction and low wear properties of laser-textured ceramic surface under dry
friction
(2017) Optics & Laser Technology, 93, pp. 24-32. 

Dunn, Andrew, Wlodarczyk, Krystian Lukasz, Carstensen, Jesper V., Hansen, Erica B.,
Gabzdyl, Jack, Harrison, Paul M., Shephard, Jonathan D., Hand, Duncan Paul
Laser surface texturing for high friction contacts
(2015) Applied Surface Science, 357, pp. 2313-2319. 

Kang, Myeong, Park, Yong Min, Kim, Byeong Hee, Seo, Young Ho
Micro-and nanoscale surface texturing effects on surface friction
(2015) Applied Surface Science, 345, pp. 344-348. 

Li, Song, Zhang, Nan, Yang, Zenghui, Li, Xiao, Zhao, Gai, Wang, Tingmei, Wang, Qihua,
Zhang, Xinrui
Tailoring friction interface with surface texture for high-performance ultrasonic
motor friction materials
(2019) Tribology international, 136, pp. 412-420. 

Rosenkranz, Andreas, Reinert, Leander, Gachot, Carsten, Mücklich, Frank
Alignment and wear debris effects between laser-patterned steel surfaces under dry
sliding conditions
(2014) Wear, 318 (1-2), pp. 49-61. 

Tewelde, Fitsum B., Zhou, Tianfeng, Zhou, Jia, Guo, Weijia, Zhao, Bin, Ge, Xiangyu,
Wang, Wenzhong, Wang, Xibin
Asymmetric surface texturing for directional friction control under dry sliding
condition
(2023) Tribology International, 181, p. 108321. 

Han, Zhiwu, Mu, Zhengzhi, Yin, Wei, Li, Wen, Niu, Shichao, Zhang, Junqiu, Ren, Luquan
Biomimetic multifunctional surfaces inspired from animals
(2016) Advances in Colloid and Interface Science, 234, pp. 27-50. 

Ab Latif, Najibah, Othman, Nurnida Elmira, Kasolang, Salmiah, Normunira Mat Hassan,
Nik
Effect of Surface Roughness of Pistia Leaves Inspired Surfaces on Oil Contact
Angle and Coefficient of Friction under Lubricated Condition
(2024) Journal of Advanced Research in Applied Sciences and Engineering
Technology, 35 (2), pp. 84-93. 

Etsion, Izhak
State of the art in laser surface texturing
(2005) J. Trib, 127 (1), pp. 248-253. 

Vilhena, L. M., Sedlaček, M. M. B. J., Podgornik, B., Vižintin, J., Babnik, A., Možina, J.
Surface texturing by pulsed Nd: YAG laser
(2009) Tribology International, 42 (10), pp. 1496-1504. 

11/29/24, 12:04 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1865162999&eid=2-s2.0-85209065438&sort=&clickedL… 2/4



Krajcarz, Daniel
Comparison metal water jet cutting with laser and plasma cutting
(2014) Procedia Engineering, 69, pp. 838-843. 

Magdum, Vikas B., Kittur, Jayant K., Kulkarni, Sachin C.
Surface roughness optimization in laser machining of stainless steel 304 using
response surface methodology
(2022) Materials Today: Proceedings, 59, pp. 540-546. 

Chen, Jianfeng, Yuan, Yemin, Gao, Hang, Zhou, Tianyi, Wu, Ziquan
Predictive modeling approach for the jet lag in multi-pass cutting of thick materials
using abrasive waterjet
(2022) Journal of Manufacturing Processes, 83, pp. 143-156. 

Nouhi, A., Sookhak Lari, MR, Spelt, J. K., Papini, M.
Implementation of a shadow mask for direct writing in abrasive jet micro-machining
(2015) Journal of materials processing technology, 223, pp. 232-239. 

Kulekci, Mustafa Kemal
Processes and apparatus developments in industrial waterjet applications
(2002) International Journal of Machine Tools and Manufacture, 42 (12), pp. 1297-1306. 

Siddique, Umair, Ansari, Emaad, Khan, Sher Afghan, Patil, Rajesh
Numerical Investigation of Semi-Empirical Relation Representing Nusselt Number
Under Waterjet Impingement
(2020) Journal of Thermophysics and Heat Transfer, 34 (3), pp. 579-590. 

Bortoleto, Eleir Mundim, Rovani, A. C., Seriacopi, Vanessa, Profito, Francisco José,
Zachariadis, Demétrio Cornilios, Machado, Izabel Fernanda, Sinatora, Amilton, de Souza,
Roberto Martins
Experimental and numerical analysis of dry contact in the pin on disc test
(2013) Wear, 301 (1-2), pp. 19-26. 

Salleh, Mohd Shukor, Hashim, Hanizam, Omar, Mohd Zaidi, Sulong, Abu Bakar, Rahman,
Soufhwee Abd, Yahaya, Saifudin Hafiz, Rashid, Mohd Warikh Abd, Al-Zubaidi, Salah
T6 heat treatment optimization of thixoformed LM4 aluminium alloy using response
surface methodology
(2020) Malaysian Journal on Composites Science and Manufacturing, 3 (1), pp. 1-13. 

Syed, Ismail, BenBeera, Satish
Experimental investigation on effects of positive texturing on friction and wear
reduction of piston ring/cylinder liner system
(2020) Materials Today: Proceedings, 24, pp. 1112-1121. 

Li, Kangmei, Yao, Zhenqiang, Hu, Yongxiang, Gu, Weibin
Friction and wear performance of laser peen textured surface under starved
lubrication
(2014) Tribology international, 77, pp. 97-105. 

Garrido, A. Higuera, González, R., Cadenas, M., Hernández Battez, A.
Tribological behavior of laser-textured NiCrBSi coatings
(2011) Wear, 271 (5-6), pp. 925-933. 

Segu, Dawit Zenebe, Hwang, Pyung
Friction control by multi-shape textured surface under pin-on-disc test
(2015) Tribology International, 91, pp. 111-117. 

Xing, Youqiang, Deng, Jianxin, Feng, Xiuting, Yu, Sheng
Effect of laser surface texturing on Si3N4/TiC ceramic sliding against steel under
dry friction
(2013) Materials & Design (1980-2015), 52, pp. 234-245. 

11/29/24, 12:04 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1865162999&eid=2-s2.0-85209065438&sort=&clickedL… 3/4



Correspondence Address
Azhari A.; Faculty of Manufacturing Engineering and Mechatronics Engineering Technology, Malaysia; email:
azmir@umpsa.edu.my

Publisher: Semarak Ilmu Publishing

ISSN: 22897895
Language of Original Document: English
Abbreviated Source Title: J. Adv. Res. Appl. Mech.
2-s2.0-85209065438
Document Type: Article
Publication Stage: Final
Source: Scopus

Copyright © 2024 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V.

11/29/24, 12:04 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1865162999&eid=2-s2.0-85209065438&sort=&clickedL… 4/4


