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Bio-lubricants are often touted as a solution but the geographical necessities of cultivation can restrict 

their practicality as an absolute substitute to petroleum-based lubricants. The development of a novel 

environmentally-friendly bio-lubricant is the primary focus of this paper. The physico-chemical 

properties of the bio-lubricant were analyzed using multiple standards tribometers. This study provided 

sufficient data to conform an ISO VG 68 hydraulic industrial lubricant by blending 52.70 % (wt) soybean 

oil, 40.55 % (wt) mineral oil, and 6.75 (%) additive packages. This formulated blend as green alternative 

for machine lubrications will be significant in reducing perilous environmental pollution and depletion of 

natural resources. Moreover, it can contribute to reduce the global demand of petroleum based 

lubricant substantially. 

 

 

The papers described the formulation of bio-lubricant which causes no harm to the environment. It also 

included determination of physico-chemical properties of the formulated blend. Considerable 

information related to viscosity fitting of the newly developed environment-friendly lubricant was 

outlined. The findings suggest that the viscosity and viscosity index of the formulated oil sample had 
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demonstrated compliance with the ISO specifications. The viscosity fit required for the commercial 

lubricant (ISO VG 68) was achieved by blending a number of mixtures of 52.70 % (wt) soybean oil, 40.55 

% (wt) mineral oil, and 6.75 (%) additives. The results have indicated a relatively good conformance of 

pour point values for the formulated oil and fitted lubricant of -20 C and -30 C respectively. This implied 

that the blended bio-lubricant could be used in cold and wild regions. The flash point test was also 

performed and was observed of 259 C. This high flash point of formulated oil offers safer transportation 

to avoid explosions. As a result of this research, this bio-lubricant which derived from renewable and 

lower carbon sources can serve as a promising, eco-friendly, alternative for conventional machine 

lubricants based on mineral oils without any shortcomings. This, in turn, will considerably minimize the 

crucial threat of environmental pollution and rapid consumption of natural resources. Moreover, it can 

be the ultimate solution to the high demand of petroleum based lubricants around the world. 

 Keywords: Bio-lubricant, renewable resources, sliding bearings, viscosity. 

References: 
[1] S. A. Lawal, I .A. Choudhury, Y. Nukman. Application of vegetable oil-based metal working 

fluids in machining ferrous metals-A review. International Journal of Machine Tools & 

Manufacture, 52 (2012) 1–12. 

[2] Kline & Company, Inc. Competitive intelligence for the global lubricants industry, 2011– 

2021. Kline & Company, Inc., 2012. 

[3] P. Loredana, P. Cosmina, B. Geza, V. Gabriela, N. Remus. Base stock oils for lubricants 

from mixtures of corn oil and synthetic diesters. J Am Oil Chem Soc 2008; 85:71–6. 

[4] Y.M. Shashidhara, S.R.Jayaram. Vegetable oils as a potential cutting fluid-An evolution. 

Tribology International 43 (2010) 1073–1081. 

[5] S. Kasolang, Diyar I. Ahmed, R. S. Dwyer-Joyce, B. F. Yousif. Performance analysis of 

journal bearings using ultrasonic reflection. Tribology International, Volume 64, August 2013, 

Pages 78–84. 

[6] T. W. Bates, B. P. Williamson, J. A. Spearot, C. K. Murphy. Rheology and oil film thickness 

in engine journal bearings. SAE paper 860376. 

[7] D. H. Olson. Relationship of engine bearing wear and oil rheology. SAE paper 872128. 

[8] T. W. Bates, G. B. Toft. Effect of oil rheology on journal bearing performance: part 4- 

bearing durability and oil film thickness.” SAE paper 892154. 

[9] B. P. Williamson, A. Milton. Characterisation of the viscoelasticity of engine lubricants at 

elevated temperatures and shear rates. SAE paper 951032. 

[10] S. Bair. Normal stress difference in liquid lubricants sheared under high pressure. 

Rheologica Acta 1996; 35:13–23. 

[11] A. Birova, A. Pavloviova, J. Cvengro. Lubricating oils based on chemically modified 

vegetable oils. J Synth Lubr 2002(18):291. 

[12] Chen-Ching Ting, Chien-Chih Chen. Viscosity and working efficiency analysis of soybean 

oil based bio-lubricants. Measurement, 44 (2011) 1337–1341. 

[13] A. Adhvaryu, S. Z. Erhan, J. M. Perez. Tribological studies of thermally and chemically 

modified vegetable oils for use as environmentally friendly lubricants. Wear, 257 (2004) 359–

367. 

[14] Council decision of 20 september 2006 amending annex II of directive 2000/ 53/EC of the 

European Parliament and of the Council on End-of-Life Vehicles (2005/673/EC). 

https://education.nationalgeographic.org/resource/renewable-resources


 


