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Abstract
The aim of this work is to study the wear and corrosion of TiC coated steel in the presence of biodiesel. The TiC coating was
developed by replacement method on the alloy steel surface using liquid additive approach with the help of TIG torch
machine. The wear test was performed using CSM pin-on-disc tribometer in presence of biodiesel. The corrosion test was
done using Autolab potentiostat–galvanostat corrosion analyzer in presence of biodiesel as electrolytic solution followed by
characterization of the tested materials. The wear exhibited better wear resistance for the coated material due to the
formation of new microstructure. The Tafel plot exhibited lower corrosion current density (Icorr) for the coated material
compared to uncoated substrate. However, both substrate and TiC-coated steel are susceptible to corrosion under a
biodiesel environment. © 2023, The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd.

Author Keywords
Alloy steel;  Biodiesel;  Corrosion;  Wear

Index Keywords
Alloy steel, Biodiesel, Steel corrosion, Titanium alloys, Titanium carbide, Voltage regulators, Wear resistance; Coated
steel, Corrosion of ceramics, Corrosion tests, Liquid additives, Metallic surface, Pin on disc tribometer, Replacement
methods, Steel surface, TIG torch, Wear test; Wear of materials

References
Yeşilyurt, M.K., Öner, İ.V., Yilmaz, E.Ç.
Biodiesel induced corrosion and degradation
(2019) Pamukkale Univ J Eng Sci, 25 (1), pp. 60-70. 

Nguyen, X.P., Vu, H.N.
Corrosion of The metal parts of diesel engines in biodiesel-based fuels
(2019) Int J Renew Energy Dev, 8 (2), pp. 119-132. 

Hoang, A.T., Tabatabaei, M., Aghbashlo, M.
A review of the effect of biodiesel on the corrosion behavior of metals/alloys in
diesel engines
(2020) Energy Sources, Part a Recovery, Utilization, and Environmental
Effects, 42 (23), pp. 2923-2943. 

Zuleta, E.C., Baena, L., Rios, L.A., Calderón, J.A.
The oxidative stability of biodiesel and its impact on the deterioration of metallic
and polymeric materials: A review
(2012) J Braz Chem Soc, 23 (12), pp. 2159-2175. 

Maleque, A., Abdulmumin, A.A.
Tribocorrosion behaviour of biodiesel—a review
(2014) Tribology Online, 9, pp. 10-20. 

Lepule, M.L., Obadele, B.A., Andrews, A., Olubambi, P.A.
Corrosion and wear behaviour of ZrO<sub>2</sub> modified NiTi coatings on AISI

5/20/24, 12:31 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1790209909&eid=2-s2.0-85161126825&sort=&clicked… 1/2



316 stainless steel
(2015) Surf Coat Technol, 261, pp. 21-27. 

Wang, X.H., Song, S.L., Zou, Z.D., Qu, S.Y.
Fabricating TiC particles reinforced Fe-based composite coatings produced by
GTAW multi-layers melting process
(2006) Mater Sci Eng A, 441 (1-2), pp. 60-67. 

Lubis, A.M.H.S., Sudin, M.B., Ariwahjoedi, B.
Investigation of worn surface characteristics of steel Iifluenced by jatropha oil as
lubricant and eco-friendly lubricant substituent
(2011) J Appl Sci, 11, pp. 1797-1802. 

Sundus, F., Masjuki, H.H., Fazal, M.A.
Analysis of tribological properties of palm biodiesel and oxidized biodiesel blends
(2017) Triboloy Transaction, 60 (3), pp. 530-536. 

Maleque, M.A., Masjuki, H.H., Haseeb, A.S.M.A.
Effect of mechanical factors on tribological properties of palm oil methyl ester
blended lubricant
(2000) Wear, 239 (1), pp. 117-125. 

Singh, B., Korstad, J., Sharma, Y.C.
A critical review on corrosion of compression ignition (CI) engine parts by biodiesel
and biodiesel blends and its inhibition
(2012) Renew Sustain Energy Rev, 16 (5), pp. 3401-3408. 

Correspondence Address
Maleque M.A.; Department of Manufacturing and Materials Engineering, Malaysia; email: maleque@iium.edu.my

Editors: Maleque M.A., Ahmad Azhar A.Z., Sarifuddin N., Syed Shaharuddin S.I., Mohd Ali A., Abdul Halim N.F.
Publisher: Springer Science and Business Media Deutschland GmbH

Conference name: 5th International Conference on Advances in Manufacturing and Materials Engineering, ICAMME 2022
Conference date: 9 August 2022 through 10 August 2022
Conference code: 294689

ISSN: 21954356
ISBN: 9789811995088
Language of Original Document: English
Abbreviated Source Title: Lect. Notes Mech. Eng.
2-s2.0-85161126825
Document Type: Conference Paper
Publication Stage: Final
Source: Scopus

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

5/20/24, 12:31 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1790209909&eid=2-s2.0-85161126825&sort=&clicked… 2/2


