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

metal industries using the cutting fluid has become more 

problematic in terms of both employee health and 

environmental pollution. 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 100 ml 

per hour) in machining. The aim of this research is to 

determine if the minimal quantity lubrication (MQL) 

technique in turning gives some advantages in terms of 

workpiece surface roughness using workpiece material as EN-

31 steel and carbide cutting tool material. Fluid selection is 

important for MQL because it must be a superior fluid such as 

vegetable oil or synthetic oil. The costs of these superior fluids 

are higher but eliminate the need for costly fluid recycling and 

disposal services. It was found that, MQL produced better 

surface finish as compared to wet machining. The result can 

significantly reduce cost and environmental pollution. 

Key words: MQL Taper Turning Operation, MQL 

I. INTRODUCTION 

Manufacturing can be defined as transformation of materials 

into goods for the satisfaction of human needs. It can be 

considered as a system in which product design is the initial 

stage and the product delivery is the final stage. 

Manufacturing processes alter the form, shape or physical 

properties of the work piece material. Manufacturing 

processes are basically classified into forming processes, 

deforming processes, material removing processes, joining 

processes and material properties modification processes. 

Metal removing process or machining process is the most 

widely accepted and used process in mechanical 

manufacturing industry. It includes various operations such 

as turning, milling, drilling, boring, reaming, grinding etc. 

Out of these machining operations, turning is still the most 

important operation. In this operation, a higher value of 

cutting parameters offers opportunities for increasing the 

productivity. But it is at the cost of surface quality and tool 

life. As during machining, tool is in direct contact with the 

work-piece material; higher values of cutting parameters will 

lead to high temperature generation at the work-tool interface 

thus leading to deteriorated surface of the work piece. 

Increased temperature will also result in failure of the cutting 

tool used. Tool damage can occur in three ways i.e. adhesion, 

thermal softening and mechanical chipping. Surface finish of 

the machined parts is one of the important parameters by 

which success of machining operation is judged. Good 

surface finish is required to prevent premature fatigue failure, 

wear and noise and improve the product life. Conventionally, 

cutting fluids are used to reduce the temperature and thus 

improve the surface finish and the tool life. It performs the 

functions of lubricating, cooling and also flushing out of the 

chips formed during machining operation. Thus, the 

coefficient of friction reduces between the tool and chip as 

compared to dry machining. However, the use of cutting 

fluids has been questioned in the recent times in concern with 

environmental hazards, health of the worker, expenditure for 

lubricant rectification, maintenance and disposal. In spite of 

many attempts to discourage the use of cutting fluids 

completely, it is still essential to obtain an economical tool 

life and required surface integrities. It is applicable in 

particular if narrow tolerances, high dimensional accuracies 

are required or if hard to cut metals are machined. It is 

estimated that the cost of cutting fluids is in the range of 7%-

17% of the total costs in the industry. 

II. WORKING 

High cutting zone temperature is generally tried to be 

controlled by employing flood cooling by soluble oil. In high 

speed–feed machining, conventional cutting fluid application 

fails to penetrate the chip-tool interface and thus cannot 

remove heat effectively and the use of cutting fluid has 

become more problematic in terms of both employee health 

and environmental pollution. Addition of extreme pressure 

additives in the cutting fluids does not ensure penetration of 

coolant at the chip–tool interface to provide lubrication and 

cooling. Minimum quantity lubrication (MQL) is based on 

the principle that a drop of liquid is split by an air flow, 

distributed in streaks and transported in the direction of flow 

of air. The consumptions of oil in industrial applications are 

in the range of the length of machining was increased wear 

by the tool increased. MQL consists of a mixture of 

pressurized air and oil micro- droplets applied directly into 

the interface between the tool and chips. However, the 

question of how the lubricants can decrease the friction under 

very high temperature and loads is still not answered 

especially for long engagements times. MQL decreased the 

contact length compared to dry cutting for both short and long 

engagement time. Addition of extreme pressure additives in 

the cutting fluids does not ensure penetration of coolant at the 

chip–tool interface to provide lubrication and cooling. 

However, high-pressure jet of vegetable oil, when applied at 

the chip–tool interface, could reduce cutting temperature and 

improve tool life to some extent.   

III. TAPER TURNING 

Manual lathes are used to create cylindrical parts from bar 

stock. The most complex turned parts often have a tapered 

form. A taper is a uniform change in the diameter of a 

workpiece when measured along its axis (Figure 1). While 

tapers created on a lathe are cylindrical, a taper created on a 

mill can be flat-sided or angular, like a wedge.   

Tapers are common in machine tool components 

(Figure 2) because tapers give an accurate way to align parts 
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and hold tools. For example, machine tool spindles have 

internal tapers that provide firm and reliable placement of tool 

holders and work holders. A number of standard tapers are 

used in machine tools, such as the Morse taper often found in 

lathe spindles and tailstocks.   

 
Fig. 1: A taper is a uniform change in a cylinder's diameter 

when measured along its axis. The section labeled L 1 

shows a taper. 

 
Fig. 2. Tapered components are commonly used in machine 

tools 

Turning a taper on a lathe can be complicated, 

depending on the method chosen to perform the operation. 

Simply put, a taper is created by angling the workpiece and 

cutting tool relative to one another as the tool travels along 

the workpiece. As the tool travels along the workpiece, it 

gradually cuts deeper or shallower, creating a tapered surface, 

such as the tapered section in Figure 3. 

 
Fig. 3: A taper is turned on a lathe by cutting at an angle 

relative to the workpiece's centerline. 

IV. LUBRICANT 

A Lubricant is a substance (often a liquid) introduced 

between two moving surfaces to reduce the friction between 

them, improving efficiency and reducing wear.  Lubricants 

perform the following key functions   

 Keep moving parts apart.   

 Reduce friction.  

 Transfer heat.   

 Carry away contaminants and debris.   

 Transmit power.   

 Protect against wear.  

 Prevent against wear.   

 Seal for gases.   

 Stop the risk of smoke and fire of objects. 

Mustard oil (Vegetable oil) is used as a coolant 

during the machining. From the view point of environmental 

safety, health, performance and cost, high biodegradability, 

high viscosity index and good thermal stability. The 

vegetable based oil could produce better result than the 

mineral reference oil in view of increased machining 

performance as well as renewable source. 

V. ADVANTAGES OF MQL 

No need for cooling lubricant No cost of disposal chip and 

cooling lubricant. No need of wash work piece. No 

requirement of device like lubricant filter, conditioning 

system. Large quantity of coolant is used to removal of chip 

but it is necessary to adopt less lubricant method to remove 

chip MQL.  Significant reduction of production time (30% to 

50%) Higher efficiency. Tool life increases by 300% Reliable 

control of production processes.  

VI. CONCLUSION 

It can be concluded that using MQL instead of flood 

lubrication for taper turning operation will be beneficial as it 

will reduce the cost and also increase the surface finish 

reducing the tool wear. 
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