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Abstract— Micro lubrication or also known as minimum 

quantity lubrication (MQL) serves as an alternative to flood 

cooling by reducing the volume of cutting fluid used in the 

machining process; but not without significant health 

concerns. Flood cooling is primarily used to cool and 

lubricate the cutting tool and work piece interface during 

machining process. The adverse health effects caused by the 

use of coolants and the potential economic advantages of 

greener machining methods are drawing manufacturer’s 

attention to adapt and develop new methods of using 

lubricants. The objective of this paper is to review the state 

of the art literature in machining using MQL, highlight the 

benefits. Finally we highlight areas of relevant future 

research. 
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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 PRINCIPLE OF MQL SYSTEM 

The MQL needs to be supplied at high pressure and 

impinged at high speed either through the nozzle externally 

or through the tool spindle internally on the cutting zone. In 

generalized MQL system, a compressor is used to supply air 

at a high pressure. This high pressure air from the 

compressor enters into two chambers like fluid chamber and 

mixing chamber at two different but preselected pressures. 

The fluid chamber is connected at the bottom with the 

mixing chamber by very small diameter flexible tube. This 

tube is passed through a roller type flow controller to permit 

a little amount of fluid to flow under high pressure. The 

compressed air entering into the inlet port creates pressure to 

cause the fluid to flow continuously to the mixing chamber 

through controller at a constant rate. The air and the oil are 

mixed in the mixing chamber so that the mixture of oil and 

air impinged at a high velocity through the nozzle on the 

chip–tool interface. The stream of MQL can be projected at 

the tip of the cutting tool. Consequently, the coolant reaches 

as close to the chip–tool and the work tool interfaces 

 
Fig. 1: Minimum quantity lubrication system 

III. ADVANTAGES OF MQL SYSTEM OVER CONVENTIONAL 

SYSTEM 

To analyse the cost benefits of MQL, it is firstly worthwhile 

to study the typical categories of costs associated with the 

running of a conventional machine tool employing flood 

coolant in a production environment. When people are asked 
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about their opinion on which element accounts for the 

greater energy consumption of a typical CNC machine. 

IV. CONCLUSION 

It can be concluded that any improvement in consumption 

costs for machining operations, either in power, tooling or 

maintenance downtime, has an implication for not only 

revenue costs but direct product costs as well. 
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