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Abstract— In the present study it has been surveyed that, the 

metal industries using the cutting fluid has become more 

problematic in terms of employees health and environmental 

pollution. Micro lubrication are also known as minimum 

quantity lubrication (MQL) serves as an alternative to fluid 

cooling by reducing the volume of cutting fluid used in the 

machining process; but not significant health concerns. In the 

present day to diminish the negative effects associated with 

the cutting fluids, researchers have developed new bio based 

cutting fluids from various vegetable oils. MQL machining 

was performed much superior in cutting zone temperature 

enabling favorable chip formation and tool wear, with 

enhanced the tool life and surface finish. This review paper 

presents the effects of minimum quantity lubrication (MQL) 

by vegetable oils based on the lathe performance of low alloy 

steel as compared to completely dry and wet machining in 

terms of tool wear, surface finish and surface roughness. 
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I. INTRODUCTION 

High production machining of steel inherently generates 

high cutting zone temperature. Such high temperature 

causes dimensional deviation and serious failure of cutting 

tools. It also impairs the surface integrity of the product by 

inducing tensile residual stresses and surface and subsurface 

micro cracks in addition to rapid oxidation and corrosion. In 

machining, conventional cutting fluid application fails to 

penetrate the chip- tool interface and thus cannot remove 

heat effectively. The high pressure jet of soluble oil, when 

applied at the chip-tool interface, could reduce cutting 

temperature and improve tool life to certain extent. 

Generally hard turning requires large quantities of coolants 

and lubricants. The cost of procurement, storage and 

disposal of coolants and lubricants increases the total cost of 

production considerably. Some of these alternatives are dry 

machining and machining with minimal fluid application. 

Dry machining is now of great interest and actually, they 

meet with success in the field of environmentally friendly 

manufacturing. This initial application of a “cutting fluid” 

inspired today’s impressive variety of extremely effective 

fluids. These fluids provide numerous advantages which 

include: mechanical and chemical lubrication thereby 

reducing friction; cooling of the work and tool; enhancing 

dimensional stability; inhibiting chip welding which further 

stabilizes dimensions; and, flushing away chips which 

improves surface finish, tool efficiency and makes 

automated material handling practical. It is these negative 

characteristics that have prompted researchers to investigate 

alternative solutions to traditional cutting fluids and their 

method of application.  

In MQL machining, a small amount of vegetable 

oil or biodegradable synthetic ester is sprayed to the tool tip 

with compressed air. The consumptions oil in industrial 

applications in the range of approximately 10 - 100 ml per 

hour. In machining, conventional cutting fluid application 

fails to penetrate the chip-tool interface and thus cannot 

remove heat effectively. The high pressure jet of soluble oil, 

when applied at the chip-tool interface, could reduce cutting 

temperature and improve tool life to certain extent. MQL is 

assisting on the economic front. The present work 

experimentally investigates the role of MQL on surface 

roughness, tool flank wear in end milling Inconel 718 at 

different speed combinations by high speed super cobalt 

tool. According to Childs (Journalist, Article published in 

year 2000) the wealth of nations can be judged by their 

investment in machining. Modern manufacturing trends 

require parts to be produced quickly, and with as small a 

carbon footprint as possible. This is directing machining 

processes towards higher cutting speeds, lower waste and 

improved part quality, making it necessary to use coolant. 

The customary end milling process uses copious amounts of 

liquid coolant, with the liquid coolant being used to increase 

the tool life and to improve the work piece surface finish. 

Unfortunately, even with the recognition of the 

aforementioned benefits, a more environmentally suitable 

tool cooling method is sought, as ecological and health costs 

can be contributed to the cutting fluid. Liquid coolant 

supports the growth of micro-organisms, such as aerobic 

bacteria, anaerobic bacteria and fungi which are the most 

notable microbial group. Obviously the health and safety 

aspects of using cutting fluids add to the cost of metal 

cutting as suitable disposal of the cutting fluid is needed. 

II. LITERATURE SURVEY 

NourredineBoubekri and VasimShaikh2015, describes that 

Findings from the forging research indicate that MQL 

application generate a significant amount of mist compared 

to fluid cooling. This later must be effectively must be 

control to realized the benefits of MQL. And represents that 

Lubricant concentration in MQL varies between point 2 and 

500 ml/hr. since very good lubrication proprieties are 

required in MQL.  

Mohd.Faizan Hasan & Abhishek Dwivedi 2014 

presents that MQL systems enabled reduction in average 

chip tool interface temperature up to 10% as compared to 

wet machining depending upon the cutting conditions and 

describes that Problem formulation and Design of 

experiment, study the important factor for selecting the 

natural oils as a feasible choice. 

D.V. Lohar and C.R. Nanavaty 2013, prescribes 

that the surface in hard turning of hardened AISI 4340 is 

better as compare to dry and wet turning. There is 30 % 

improvement in surface finish using MQL and use the 
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Analysis of variance (ANOVA) is carried out using 

MINITAB software to investigate difference in average 

performance of factors using test. 

G. Globocki, B. Sredanvoic,D. Kramar, B.Nedic, 

B. Nedic, J. Kopac  2013, describes that Based on 

experimental research and using the novel model 

machinability of different cooling lubrication techniques can 

be concluded. Cutting forces intensity of Tool wear and 

surface roughness were used as the machinability criteria 

and analyze the Examinational of the experimental results 

was performed by multiple regression analysis., The output 

values from the regression model showed a significant 

correlation with a experimentally measured value the model 

of main cutting force have error less than two percent while 

the mains quare error of model of forces conventional forces 

and premeautic forces are hired. 

EdinBegovic and AldinLusija 2013,formulated the 

Finally as a General conclusion Less cutting forces by 16 % 

of MQL processing actually mean less power consumption 

which is very important in terms of energy saving 

(sustainability) and prescribes the Work piece material is a 

kind of aluminum bronze tags Cu 85.5 Al 10 Fe 2.5 Mn2 

hardness of 150 HB. 

Brain Boswell, MohdNazrul Islam 2012, concluded 

that air cooling with the use of small amount of vegetable 

oils is not a totally dry process it is quite close and therefore 

is a sustainable .The results have shown that cold air +MQL 

can be used for end milling for normal production cutting 

speeds, feed rates and depths of cut and used the analysis of 

cutting engagement of the tool tip can clearly be seen over 

to revolution of the tool. The output from the Dynamometer 

Alloys changes in the cutting conditions. 

Ali SM, NR Dhar SK. Dey 2011, studied that effect 

of MQL on Machining performance in turning medium 

carbon steel in terms of chip tool interface temp, cutting 

force tool wear and surface finish has been examined and 

presents that the machining test have been carried out by 

straight turning of medium carbon steel on a lathe by a 

standard uncoated carbide insert with ISO designation 

SNMG 120408 at a different speed feed  combination. 

M.Z.A.Yazida,G.A. Ibrahimb, A.Y.M. Saidc, 

C.H.CheHaronb, J.A. Ghanib 2011, presents the 

experiments on the effects of DRY and MQL conditions on 

finish turning Inconel 718 using PVD coated TiAIN carbide 

tool shows that MQL produces better surface roughness than 

DRY condition. Surface roughness at 90 m/min is slightly 

lower when compared with 150 m/min and at lower cutting, 

speed of 90 and 120 m/min, MQL 50 mL produces better 

surface roughness than DRY and MQL 100 mL and 

prescribes the experimental works, Inconel 718 measuring 

103 mm in diameter and 157 mm long was finish turning 

with COLCHESTER T4 6000 CNC Lathe, fitted with MQL 

delivery system, using single layer PVD coated TiAIN 

carbide cutting tools (CNMG 120408QM 1105). The 

machining parameters of the experimental works, are cutting 

conditions (DRY, MQL 50 mL/h,MQL 100 mL/h), cutting 

speeds (90,120, 150 m/min), feed rates (0.10, 0.15 mm/rev) 

and cutting depth (0.30, 0.50 mm). 

S. Thamizhmanii, Rosli, S. Hasan 2009, concluded 

that end milling process of Inconel 718 with cutting speed of 

10 m/min and 20 m/min results in worse machining 

characteristic both in dry and MQL milling. MQL does not 

contribute any significant result when milling with low 

cutting speeds and also describes that a surface property 

such as roughness is critical to the function ability of 

machined component and this is increasing components 

functionability. The surface roughness values were .22 µm 

for 225 MM length. 

A. Minimum Quantity Lubrication (M.Q.L) 

MQL, also known as “Micro lubrication”, is the latest 

technique of delivering metal cutting fluid to the tool/work 

interface. Using this technology, a little fluid, when properly 

selected and applied, can make a substantial difference in 

how effectively a tool performs. The MQL needs to be 

supplied at high pressure and impinged at high speed 

through the spray painting gun on the cutting zone. 

Considering the conditions required for the present work 

and uninterrupted supply of MQL at a constant pressure of 

around 6 bars over a reasonably long cut, a MQL delivery 

system was designed, fabricated and used. This 

characteristic, in conjunction with their suitable viscosities, 

prompted to identify these lubricants for further 

examination. The molecular weights of polycot ester oil and 

vegetable oil were also compared. The molecular weight of 

the oil film increased more than 10%. The molecular weight 

of vegetable oil increased by 65%. In contrast, there was no 

significant change in the molecular weights of polio esters. 

Most vegetable oils consist of a number of ester compounds 

mainly derived from a combination of glycerin and fatty 

acids. Vegetable oils are usually liquids at room 

temperature, due to their unsaturated bonds. Unfortunately, 

unsaturated bonds are chemically unstable and may cause 

vegetable oils molecular weight to increase. A detailed 

investigation of this behavior was carried out using Gel 

Permeation Chromatography (GPC) analysis. The results 

indicated that some of the molecules in vegetable oil had 

changed into compounds having higher molecular weights. 

Results of the UV analysis, which can selectively detect 

changes in unsaturated double bonds, indicate the 

unsaturated structure decreased significantly. This result 

supports the hypothesis that the unsaturated bond structure 

of vegetable oil molecules is the main cause of their easy 

degradation by oxidation polymerization. 

B. History of MQL 

Minimum quantity lubrication (MQL) has increasingly 

found its way into the area of metal cutting machining and, 

in many areas, has already been established as an alternative 

to conventional wet processing. In contrast to flood 

Lubrication, minimum quantity lubrication uses only a few 

drops of lubrication (approx. 5 ml to 50 ml per hour) in 

machining. 

The concept of MQL is fundamentally different 

than that of flood coolant and this can be a large stumbling 

block to machinists who are new to MQL. The use of flood 

coolant is incredibly basic. As long as relatively clean 

coolant ‘floods’ the interface of the cutting tool and work 

piece, the heat generated by machining operations is kept at 

bay. This process works (another reason it is widely 

accepted!), but has some significant consequences. One of 

the main downsides to the use of coolant is that it adds extra 

equipment into the equation. 

The historical, widespread use of coolants as 

MWF’s has overshadowed MQL and kept it as a marginal 



A Review on Study the Methods and Applications of MQL using Natural Oils 

 (IJSRD/Vol. 4/Issue 01/2016/197) 

 

 All rights reserved by www.ijsrd.com 717 

technology. Sadly, not many machinists know or truly 

understand the concepts behind MQL and therefore never 

get to enjoy its many benefits. In an industry where 

production efficiency is crucial, the unknowns of a ‘new’ 

technology pose the potential threat of complications and 

downtime. The fear of the unknown may be the greatest 

challenge to MQL, and the fact that a large percentage of 

metalworking equipment comes already equipped with flood 

coolant systems is surely no help either. 

Today, the enormous cost-saving potential 

resulting from doing almost entirely without metalworking 

fluids in machining production is recognised and 

implemented by many companies, primarily in the 

automotive industry. While in the early 1990s small 

applications (sawing, drilling) were done “dry”, today we 

are able to produce cylinder heads, crankcases, camshafts 

and numerous other components made of common materials 

– such as steel, cast iron and aluminium – using MQL in the 

framework of highly automated large volume production. 

C. What is Natural Oil? 

Natural oil polyols, also known as NOPs or biopolyols, are 

polyols derived from vegetable oils by several different 

techniques. The primary use for these materials is in the 

production of polyurethanes. Most NOPs qualify as 

biobased products, as defined by the United States Secretary 

of Agriculture in the Farm Security and Rural Investment 

Act of 2002. 

NOPs all have similar sources and applications, but 

the materials themselves can be quite different, depending 

on how they are made. All are clear liquids, ranging from 

colorless to medium yellow. Their viscosity is also variable 

and is usually a function of the molecular weight and the 

average number of hydroxyl groups per molecule (higher 

mw and higher hydroxyl content both giving higher 

viscosity.)Odor is a significant property which is different 

from NOP to NOP. Most NOPs are still quite similar 

chemically to their parent vegetable oils and as such are 

prone to becoming rancid. This involves autoxidation of 

fatty acid chains containing carbon-carbon double bonds and 

ultimately the formation of odoriferous, low molecular 

weight aldehydes, ketones and carboxylic acids. Odor is 

undesirable in the NOPs themselves, but more importantly, 

in the materials made from them. 

D. What is Synthetic Oil 

Synthetic oil is a lubricant consisting of chemical 

compounds that are artificially made (synthesized). 

Synthetic lubricants can be manufactured using chemically 

modified petroleum components rather than whole crude oil, 

but can also be synthesized from other raw materials. 

Synthetic oil is used as a substitute for lubricant refined 

from petroleum when operating in extremes of temperature, 

because, in general, it provides superior mechanical and 

chemical properties to those found in traditional mineral 

oils. Aircraft jet engines, for example, require the use of 

synthetic oils, whereas aircraft piston engines do not. 

Synthetic lubricants are also used in metal stamping to 

provide environmental and other benefits when compared to 

conventional petroleum and animal fat based products. 

These products are also referred to as "non-oil" or “oil free”. 

E. The Functional Principle of MQL 

Minimum quantity lubrication today uses such precise 

metering that the lubricant is nearly completely used up. 

Typical dosage quantities range from 5 ml to 40 ml per 

process hour (tool cutting time). The extreme reduction in 

lubricant quantities results in nearly dry work pieces and 

chips. Losses due to evaporation and wastage, which may be 

considerable with emulsion lubrication (depending on the 

work piece being processed), are inconsequential with 

MQL. This greatly reduces health hazards due to emissions 

of metalworking fluids on the skin and in the breathed-in air 

of employees at their workplaces.  

Lubricant is supplied by means of a minimum 

quantity lubrication system (MQL system). 

The lubricant is either applied from outside as an 

aerosol using compressed air or it is “shot” at the tool in the 

form of droplets. 

F. Types of MQL Systems 

There are two basic types of MQL delivery systems: 

external spray and through-tool. The external spray system 

consists of a coolant tank or reservoir which is connected 

with tubes fitted with one or more nozzles. The system can 

be assembled near or on the machine and has independently 

adjustable air and coolant flow for balancing coolant 

delivery. It is inexpensive, portable, and suited for almost all 

machining operations. Through-tool MQL systems are 

available in two configurations; based on the method of 

creating the air-oil mist. The first is the external mixing or 

one-channel system. Here, the oil and air are mixed 

externally, and piped through the spindle and tool to the 

cutting zone. 

G. Applications of MQL 

Minimum Quantity Lubrication (MQL) and Near Dry 

Metalworking (NDMW) is the most recent and quickly 

advancing technology in metalworking fluid systems. This 

technology was originally developed in the aerospace 

industry because the scale of the work amplified the 

negative attributes of the traditional flood type coolant and 

surface quality requirements made dry machining not 

possible. 

H. Today’s Applications Includes 

 Processes – Circular sawing, shearing, milling, drilling, 

roll forming, band sawing, lathe cutting, CNC 

profiling, turning, and stamping. 

 Metals – Aluminum, steel, HSLA, Super Alloys, tool 

steel, copper, and brass. 

 Shapes – Extrusions, rods, bars, sheets, plates, billets, 

ingots, stampings, tubes, and roll formed shapes. 

This method of lubrication can apply anywhere you would 

like to maximize tool life without the traditional coolant 

mess. 

III. CONCLUSION AND FUTURE SCOPE 

From the review it is concluded that various vegetable based 

cutting fluids can be used to optimize cutting parameters and 

to create healthy environment for machining operators. Also 

from the review of different journal papers it is observed 

that, research has done on ‘lathe machine’ as vegetable 

based cutting fluid. But in this review article we compare 
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that vegetables oil, synthetic oil and hybrid oil for the 

various perimeters. 
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