














Experimental study on FT-IR shows KCDL as a high
free fatty acid ester of long carbon chain (C18:2) with
two strong carbon-carbon double bonds.

FT-IR spectra of KCDL shows almost 80% similar
trends of Linoleic acid methyl ester (unsaturated fatty
acid).

At constant load and increasing sliding speed,
coefficient of friction increases and specific wear rate
decreases 8.16 % and 2.23 % respectively for every
50rpm increase in speed under lubricated condition.
At constant speed and increasing load both

coefficient of friction and specific wear rate increases.

As load increases from 20 N to 30 N specific wear
rate increases 10.88 %.

The low values of specific wear rate are only because
of the presence of triglyceride in KCDL which helps
to form a thin tribo-layer in contact region.

There is no such change in specific wear rate with
varying load and varying speed due to the tribo-film
formation during the moving of contact surface with
the help of KCDL.

REFERENCES

[1]

[2]

3]

[4]

[5]

[6]

[7]

[8]

Wagner, H., Luther, R., Mang, T. (2001). Lubricant base
fluids based on renewable raw materials their catalytic
manufacture and modification. Applied Catalysis A:
General, 221(1-2): 429-442.
https://doi.org/10.1016/S0926-860X(01)00891-2
Salimon, J., Salih, N., Yousif, E. (2010). Biolubricants:
Raw  materials, chemical  modifications and
environmental benefits. European Journal of Lipid
Science  and  Technology, 112(5): 519-530.
https://doi.org/10.1002/ej1t.200900205

Mobarak, H.M., Mohamad, E.N., Masjuki, N.H., Kalam,
M.A., Al Mahmud, K.A.H., Habibullah, M., Ashraful,
AM. (2014). The prospects of bio-lubricants as
alternatives in automotive applications. Renewable and
Sustainable Energy Reviews, 33: 34-43.
https://doi.org/10.1016/j.rser.2014.01.062

Alotaibi, J.G., Yousif, B.F. (2016). Biolubricants and the
Potential of Waste Cooking Oil. J.P. Davim (ed.),
Ecotribology, J.P. Davim (ed.), Ecotribology, Materials
Forming, Machining and Tribology, pp. 125-143.
https://doi.org/10.1007/978-3-319-24007-7_5

Fox, N.J., Stachowiak, G.W. (2007). Vegetable oil-based
lubricants—A  review of oxidation. Tribology
International, 40: 1035-1046.
https://doi.org/10.1016/j.triboint.2006.10.001

Liew, W., Hsien, Y. (2014). Utilization of vegetable oil
as bio-lubricant and additive. Towards Green
Lubrication in Machining, 7-17.

Tarig, M., Ali, S., Ahamad, F., Ahmad, M., Zafar, M.,
Khalid, N., Khan, M.A. (2011). Identification, FT-IR,
NMR (1H and 13C) and GC/MS studies of fatty acid
methyl esters in biodiesel from rocket seed oil. Fuel
Processing Technology, 92: 336-341.
https://doi.org/10.1016/j.fuproc.2010.09.025

Mothe, C.G., Cesar, B., Castro, S.D., Mothe, M.G.
(2011). Characterization by TG/DTG/DSC and FTIR of

150

(9]

[10]

[11]

[12]

[13]

[14]

(18]

[16]

[17]

(18]

frying and fish oil residues to obtain biodiesel. J Therm
Anal Calorim, 106: 811-817.

Jiang, X.X., Ellis, N., Zhong, Z.P. (2011). Fuel properties
of bio-oil/bio-lubricant mixture characterized by TG,
FTIR and 1H NMR. Korean J. Chem. Eng., 28: 133-137.
https://doi.org/10.1007/s11814-010-0328-y

Kalam, M.A., Masjuki, H.H., Varman, M., Liaquat, A.M.
(2011). Friction and wear characteristics of waste
vegetable oil contaminated lubricants. Int J Mech Mater
Eng (IIMME), 3: 106-112.

Guezmil, M., Bensalah, W., Mezlini, S. (2007). Effect of
bio-lubrication on the tribological behaviour of
UHMWPE against M30ONW stainless steel. Tribiology
International, 94: 550-559.
https://doi.org/10.1016/j.triboint.2015.10.022

Jeong, S.H., Cho, C.W., Lee, Y.Z. (2005). Friction and
wear of Inconel 690 for steam generator tube in elevated
temperature water under fretting condition. Tribology
International, 38: 283-288.
https://doi.org/10.1016/j.triboint.2004.08.012
Arumugam, S., Sriram, G. (2012). Effect of bio-lubricant
and biodiesel-contaminated lubricant on tribological
behaviour of cylinder liner-piston ring combination.
Tribology Transactions, 55: 438-445.
https://doi.org/10.1080/10402004.2012.667517
Saifuddin, N., Refal, H. (2014). Spectroscopic analysis
of structural transformation in biodiesel degradation.
Research Journal of Applied Sciences, Engineering and
Technology, 8(9): 1149-1159.
https://doi.org/10.19026/rjaset.8.1079

Shuit, S.H., Lee, K.T., Kamaruddin, A.H., Yusup,
Suzana. (2010). Reactive extraction of jatropha curcas L.
seed for production of biodiesel: Process optimization
study. Environ. Sci. Technol., 44(11): 4361-4367.
https://doi.org/10.1021/es902608v

Al-Samarai, R.A., Haftirman, Ahmad K.R., Al-Douri, Y.
(2012). Effect of load and sliding speed on wear and
friction of aluminium- silicon casting alloy. International
Journal of Scientific and Research Publications, 2: 1-4.
Arumugam, S., Sriram, G. (2014). Synthesis and
characterisation of rapeseed oil bio- lubricant- its effect
on wear and frictional behaviour of piston ring-cylinder
liner combination. Journal of Engineering Tribology, 228:
1308-1318. https://doi.org/10.1177/1350650112458398
Shahabuddin, M., Masjuki, H.H., Kalam, M.A., Bhuiya,
M.M.K., Mehat, H. (2013). Comparative tribological
investigation of bio-lubricant formulated from a non-
edible oil source (Jatropha oil). Industrial Crops and
Products, 47: 323-330.
https://doi.org/10.1016/j.indcrop.2013.03.026

ABBREVIATION

KCDL Kitchen chimney dump lard
FTIR Fourier transform infra-red
COF Coefficient of friction

WVO Waste vegetable oil

SAE Society of automotive engineers
AlSI American iron and steel institute


http://dx.doi.org/10.1007/978-3-319-24007-7_5



