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Abstract

In paint removal operations, one of the major areas of concentration is efficient cleaning, with the objective aiming to
effectively remove paint while having as minimal impact as possible on the surface. Conventional cleaning methods, such
as chemical and mechanical techniques, are widely utilized for paint removal despite their affordability, but they may face
future prohibition due to environmental concerns. Waterjet cleaning is becoming more and more popular as a better cleaning
technique that guarantees efficiency while also prioritising environmentally friendly. In the present investigation, a Box—
Behnken design of the response surface methodology (RSM) was utilised in order to evaluate the influence that waterjet
cleaning parameters had on painted mild steel. This was done so in order to determine the optimal waterjet cleaning
parameters. The waterjet cleaning parameters that were selected were pressure, number of passes, and overlap rate.
Output responses were considered to be the surface roughness, the material removal rate (MRR), and the cleaning rate. To
predict surface roughness (Ra), cleaning efficiency, and material removal rate (MRR), workable empirical models have been
created and an analysis of variance (ANOVA) was performed in order to determine the consistency of the results. The
empirical models that were created for Ra, cleaning rate, and MRR all exhibit acceptable coefficients of determination and
adequate correlations between the responses that were measured and the responses that were anticipated. For each
response, a separate desirability function was used, which resulted in the generation of an entirely new set of optimal
parameters. Both the anticipated and actual responses for optimised Ra, cleaning rate, and MRR are satisfactory, indicating
that the model has a high degree of reliability. It has been demonstrated that the models are capable of accurately predicting
the reactions of Ra, cleaning rate, and MRR in the context of the current investigation. The analysis identified that the
optimal conditions for effective cleaning with minimal surface damage using abrasive waterjet cleaning are a pressure of 62
MPa, a single pass, and a 25% overlap rate. It is possible to construct a suitable selection of cleaning parameters that can
be applied in practical works. © 2024, Semarak limu Publishing. All rights reserved.

Author Keywords
cleaning efficiency; MRR; number of cleaning passes; overlap rate; paint removal operation; surface roughness;
Waterjet cleaning

References

« Carvalhdo, Miguel, Dionisio, Amélia
Evaluation of mechanical soft-abrasive blasting and chemical cleaning methods on
alkyd-paint graffiti made on calcareous stones
(2015) Journal of Cultural Heritage, 16 (4), pp. 579-590.

[1]

« Sanmartin, Patricia, Cappitelli, Francesca, Mitchell, Ralph
Current methods of graffiti removal: A review
(2014) Construction and Building Materials, 71, pp. 363-374.

« Folkes, Janet
Waterjet-An innovative tool for manufacturing
(2009) Journal of Materials Processing Technology, 209 (20), pp. 6181-6189.

« Li, Xiaokui, Zhang, Qiuhui, Zhou, Xinzhi, Zhu, Daogiang, Liu, Quanxi
The influence of nanosecond laser pulse energy density for paint removal
(2018) Optik, 156, pp. 841-846.

https://lwww.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=0OFD_1845404898&eid=2-s2.0-85204224463&sort=&clickedL...  1/3



10/7/24, 2:52 PM Scopus - Print Document

« 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.

« Ali, Mohd Amran Md, Azrina, Wan Nur, Idayu, Noorfa, Abdullah, Zulkeflee, Aziz, Mohd
Sanusi Abdul, Subramoniam, Sivarao, Anuar, Nur Farah Bazilah Wakhi, Bakar, Mohd
Hadzley Abu
Fill Time Optimization Analysis In Flow Simulation Of Injection Molding Using
Response Surface Method
(2021) Malaysian Journal on Composites Science and Manufacturing, 4 (1), pp. 28-39.

« Tripathi, Dharmagna R., Vachhani, Krupang H., Bandhu, Din, Kumari, Soni, Rakesh
Kumar, V., Abhishek, Kumar
Experimental investigation and optimization of abrasive waterjet machining
parameters for GFRP composites using metaphor-less algorithms
(2021) Materials and Manufacturing Processes, 36 (7), pp. 803-813.

+ Dogankaya, Emre, Kahya, Muge, Unver, Hakki Ozgir
Abrasive water jet machining of UHMWPE and trade-off optimization
(2020) Materials and Manufacturing Processes, 35 (12), pp. 1339-1351.

« Vora, Jay, Chaudhari, Rakesh, Patel, Chintan, Pimenov, Danil Yurievich, Patel, Vivek K.,
Giasin, Khaled, Sharma, Shubham
Experimental investigations and Pareto optimization of fiber laser cutting process
of Ti6AI4V
(2021) Metals, 11 (9), p. 1461.

« Chaturvedi, Chandrakant, Sudhakar Rao, P., Khan, Mohd Yunus
Optimization of process variable in abrasive water jet Machining (AWJM) of Ti-6Al-
4V alloy using Taguchi methodology
(2021) Materials Today: Proceedings, 47, pp. 6120-6127.

« Thakur, R. K., Singh, K. K.
Experimental investigation and optimization of abrasive water jet machining
parameter on multi-walled carbon nanotube doped epoxy/carbon laminate
(2020) Measurement, 164, p. 108093.

« Kumar, K. Ravi, Sreebalaji, V. S., Pridhar, T.
Characterization and optimization of abrasive water jet machining parameters of
aluminium/tungsten carbide composites
(2018) Measurement, 117, pp. 57-66.

« Fuse, Kishan, Chaudhari, Rakesh, Vora, Jay, Patel, Vivek K., de Lacalle, Luis Norberto
Lopez
Multi-response optimization of abrasive waterjet machining of Ti6Al4V using
integrated approach of utilized heat transfer search algorithm and RSM
(2021) Materials, 14 (24), p. 7746.

« Penide, J., Quintero, F., Riveiro, A., Sanchez-Castillo, A., Comesana, R., Del Val, J.,
Lusquinos, F., Pou, J.
Removal of graffiti from quarry stone by high power diode laser
(2013) Optics and Lasers in Engineering, 51 (4), pp. 364-370.

« Wang, Jun, Guo, D. M.
The cutting performance in multipass abrasive waterjet machining of industrial
ceramics
(2003) Journal of Materials Processing Technology, 133 (3), pp. 371-377.

https://lwww.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=0OFD_1845404898&eid=2-s2.0-85204224463&sort=&clickedL...  2/3



10/7/24, 2:52 PM Scopus - Print Document

« Ahmed, Tarek M., El Mesalamy, Ahmed S., Youssef, Amro, El Midany, Tawfik T.
Improving surface roughness of abrasive waterjet cutting process by using
statistical modeling
(2018) CIRP Journal of Manufacturing Science and Technology, 22, pp. 30-36.

« Tiwari, Tanmay, Sourabh, Saket, Nag, Akash, Dixit, Amit Rai, Mandal, Amitava, Das, Alok
Kumar, Mandal, Niladri, Srivastava, Ashish Kumar
Parametric investigation on abrasive waterjet machining of alumina ceramic using
response surface methodology."
(2018) In IOP Conference Series: Materials Science and Engineering, 377 (1), p. 012005.
IOP Publishing

« Xiong, Sheng, Jia, Xiujie, Wu, Shuangshuang, Li, Fangyi, Ma, Mingliang, Wang, Xing
Parameter optimization and effect analysis of low-pressure abrasive water jet
(LPAWJ) for paint removal of remanufacturing cleaning
(2021) Sustainability, 13 (5), p. 2900.

« Teimourian, H., Shabgard, M. R., Momber, A. W.
De-painting with high-speed water jets: Paint removal process and substrate
surface roughness
(2010) Progress in Organic Coatings, 69 (4), pp. 455-462.

+« Kong, M. C., Axinte, D., Voice, W.
Aspects of material removal mechanism in plain waterjet milling on gamma titanium
aluminide
(2010) Journal of Materials Processing Technology, 210 (3), pp. 573-584.

+« Hou, Rongguo, Wang, Tao, Lv, Zhe, Liu, Yuanyong
Experimental Study of the Ultrasonic Vibration-Assisted Abrasive Waterjet
Micromachining the Quartz Glass
(2018) Advances in Materials Science and Engineering, 2018 (1), p. 8904234.

« Huang, L., Kinnell, P., Shipway, P. H.
Parametric effects on grit embedment and surface morphology in an innovative
hybrid waterjet cleaning process for alpha case removal from titanium alloys
(2013) Procedia CIRP, 6, pp. 594-599.

« Azhari, Azmir, Schindler, Christian, Li, Bo
Effect of waterjet peening on aluminum alloy 5005
(2013) The International Journal of Advanced Manufacturing Technology, 67, pp. 785-
795.

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

Publisher: Semarak limu Publishing

ISSN: 22897879

Language of Original Document: English

Abbreviated Source Title: J. Advance Res. Fluid Mechanics Therm. Sciences
2-s2.0-85204224463

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. RELX Group™

https://lwww.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=0OFD_1845404898&eid=2-s2.0-85204224463&sort=&clickedL...  3/3



