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Abstract— Environmental concern has been the main issue 

that push the oil industry to select bio degradable oil in their 

production since vegetable oil is highly biodegradable than 

any other oils, it become a good choices to the lubricant 

manufacturer to consider the vegetable oils as their base 

stock. The use of bio Lubricant is very attractive to reduce 

fossil fuels exploitation and increase its sustainability. Due 

to which natural ecosystems, such as rivers, aquifers or 

subsoil, the environmental consequences can be severe. 

Industrial researchers are devoted to increase attention and 

put on their efforts to the possible utilization of renewable 

resources as raw materials for the production of both 

chemicals and polymeric materials. Vegetable oils and 

modified vegetable oils have become attractive sustainable 

alternatives to petroleum-based materials for industrial 

applications such as soaps, lubricants, coatings, paints, and 

so on. Due to their biodegradability, low toxicity, non-

content of volatile organic chemicals, easy availability, and 

relatively low price.[4] This is highlight the linseed oil 

chemical properties when it mixed with an additive. The 

effect on engine performance such as torque and power 

produce when using this mixing linseed oil is analyze in 

order to determine whether the usage of this oil as lubricant 

may enhance the engine or not.. 
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I. INTRODUCTION 

Lubricants are being utilized in all sectors of industry for 

lubricating their machines and materials. Report says that 

nearly 38 million metric tons of lubricants were used 

globally in 2005, with a increment about 1.2% over the next 

decay. About 85% lubricants being used around the world 

are petroleum based oils. Use of petroleum based oil created 

adverse effect on environment [5].In this age of increasing 

oil prices, global warming, and other environmental 

concerns (i.e. waste), a change from fossil feed stocks to 

renewable resources is important for sustainable 

development into the future. The utilization of renewable 

resources can consistently provide raw materials for 

everyday products, effectively avoiding further contribution 

to greenhouse effects, because of the minimization of CO2 

emissions. 

The production of linseed oil seeds in India is high 

which make it acceptable for economic point of view. There 

is a need of modification of bio based lubricants to improve 

thermal stability, physical properties and temperature 

limit.Material such as rags impregnated with linseed oil may 

spontaneously combust after a long induction period due to 

gradual exothermic reaction with oxygen. It discusses the 

composition and chemical structure of linseed oil, including 

its drying properties. The review describes several 

experimental methods used to test the propensity of the oil 

to induce spontaneous heating. Vegetable oils also have a 

very high Viscosity Index (VI) ; For example, 223 for 

soybean oil vs. 90 to 100 for most petroleum oils. Restated , 

the viscosity of a high VI oil changes less than that of low 

VI oil for a given temperature change. The oil’s viscosity 

does not reduce as much when exposed to high 

temperatures, and does not increase as much as petroleum 

oils when exposed to cool temperatures. Another important 

property of vegetable oils is their high flash/fire points; 

Most importantly, vegetable oils are biodegradable, in 

general are less toxic, are renewable and reduce dependency 

on imported petroleum oils. On the negative side, vegetable 

oils in their natural form lack sufficient oxidative stability 

for lubricant use. Low oxidative stability means, if 

untreated, the oil will oxidize rather quickly during use, 

becoming thick and polymerizing to a plastic like 

consistency. 

 
Fig. 1: Flaxseeds 

II. MATERIAL AND METHOD 

Linseed oil, also known as flaxseed oil, is a colourless to 

yellowish oil obtained from the dried, ripened seeds of the 

flax plant (Linum usitatissimum). The oil is obtained by 

pressing, sometimes followed by solvent extraction. Linseed 

oil is a drying oil, meaning it can polymerize into a solid 

form. Due to its polymer forming properties, linseed oil can 

be used on its own or blended with combinations of other 

oils, resins or solvents as an impregnator, drying oil finish or 

varnish in wood finishing, as a pigment binder in oil paints, 

as a plasticizer and hardener in putty, and in the manufacture 

of linoleum.Linseed oil is an edible oil in demand as a 

nutritional supplement, as a source of αLinolenic acid, (an 

omega3 fatty acid). In parts of Europe, it is traditionally 

eaten with potatoes and quark. It is regarded as a delicacy 

due to its hearty taste, that enhances the flavour of quark, 

which is otherwise bland.[8]   The Linseed oil property are 

shown below- 
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A. Chemical Aspects 

Linseed oil is a triglyceride, like other fats. Linseed oil is 

distinctive for its unusually large amount of α-linolenic acid, 

which has a distinctive reaction with oxygen in air. 

Specifically, the fatty acids in a typical linseed oil are of the 

following types.[6] 

The triply unsaturated α-linolenic acid 

(51.955.2%), The saturated acids palmitic acid (about 7%) 

and stearic acid (3.44.6%), The monounsaturated oleic acid 

(18.522.6%), The doubly unsaturated linoleic acid 

(14.217%). Having a high content of di and triunsaturated 

esters, linseed oil is particularly susceptible to 

polymerization reactions upon exposure to oxygen in air. 

This polymerization, which is called drying, results in the 

rigidification of the material. The drying process can be so 

exothermic as to pose a fire hazard under certain 

circumstances. To prevent premature drying, linseed oil 

based products (oil paints, putty) should be stored in airtight 

containers. Like some other drying oils, linseed oil exhibits 

fluorescence under UV light after degradation.[6] 

PROPERTY VALUE 

Melting point 24.0℃ 

Density 0.93 g/mL at 25 °C(lit.) 

Refractive 

index 
n20/D 1.4795(lit.) 

Flash point >230 °F 

Storage 

temperature 
room temp 

Combustible Incompatible with strong oxidizing agents. 

Saponification 

Value 
189.6 

Iodine No. 188.0 

Table 1. Property of Linseed Oil 

B. Characteristics of Lubricating Oil 

A good lubricant generally possesses the following 

characteristics: 

 high boiling point and low freezing point (in order 

to stay liquid within a wide range of temperature) 

 high viscosity index 

 thermal stability 

 hydraulic stability 

 Demulsibility 

 corrosion prevention 

 high resistance to oxidation 

C. Applications 

The selection of the lubricant is done on the basis of the 

load, speed, temperature conditions and environmental 

impacts of it. The different functions of the lubricant are: 

Lubricants perform the following key functions: 

 Keep moving parts apart 

 Reduce friction 

 Transfer heat 

 Carry away contaminants & debris 

 Transmit power 

 Protect against wear 

 Prevent corrosion 

 Seal for gases 

 Stop the risk of smoke and fire of objects 

 Prevent rust.  

III. STATICAL ANALYSIS 

One of the apparatus to test the functioning of the lubricant 

is a modified four ball tester machine which uses the four 

steel balls at a given condition of load and speed (r.p.m.) 

with lubricant in between them. The four-ball wear tester 

has evolved as one of the primary tools for the evaluation of 

friction and wear of fluids and materials [8]. The point 

contact interface is obtained by rotating a 12.7mm diameter 

steel ball under load against three stationary steel balls 

immersed in the lubricant. The speed of rotation, 

temperature and the normal load can be adjusted in 

accordance with published ASTM standards. The anti-wear 

characteristics of the lubricant are evaluated measuring the 

subsequent wear scar diameters on the balls. To evaluate the 

load‐carrying capacity of lubricants, the normal load at 

which welding occurs at the contact interface is measured. 

The setup of the machine is depicted below: [8] 

 
Fig. 2: Four Ball- Testing Machine 

The different properties of the lubricants that help 

in accomplishing the aforementioned functions are density, 

viscosity, pour point, viscosity index, flash point, fire point, 

cloud point, surface tension, oxidation stability, 

neutralization, acid value, environmental capability. [4] 

There are materials which when added in the lubricants 

bring about a change in their physical and the chemical 

properties and these materials are called additives [7]. The 

addition of these gives better results and that too in an 

economical way as compared to refining of the lubricant 

alone. These additives are classified as per their intended 

functions. The classification is as follows: [8] 

ADDITIVES IMPROVE QUALITIES 

Anti-Oxidant Improve oxidation stability of oil 

Rust 

Inhibitor 

Rusting eliminates in presence of 

water and moisture 

Detergent Lubricated surfaces cleaned 

Pour 

Depressant 
Low temperature fluidity improved 

Corrosion 

Inhibitor 

 

Metal surfaces protect against 

chemical attack 

Viscosity 

Index 

Improver 

Lowers rate of change of viscosity 

with temperature 

Table 2: Additive and Improve quality 
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IV. CONCLUSION 

A brief of tribological systems, lubricants along with their 

types, functions and selection criteria, additives and their 

classification on the basis of their functions have been 

discussed in the paper. The review work is solely to identify 

different additives that could be added to the lubricant (base 

oil) under a given set of operating conditions. The 

conclusion can be summarized as follows:- 

1) Addition of additive is intended to achieve 

improvement in the basic property of lubricant.  

2) The aim should be to reduce ecological pollution by 

maintaining technical standard of operation and system 

efficiency.  

3) We have use different additive at different temperature 

condition, load, torque and power. 

4) Extensive research needs to be carried out in exploring 

potential of variedly available vegetable crops and oil.  

So that appreciable improvements in the 

antifriction and wear performance together with possible 

reduction in the emissions so as to make the process eco- 

friendly. 
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