
International Journal of Engineering Science  and Computing, August 2016           2221                                                             http://ijesc.org/ 

 

          
ISSN XXXX XXXX © 2016 IJESC                                                                                                   
                                                       
 

 

Effect of Cutting Fluid on Cutting Environment of Brass during 

Turning Operation 
Munish Kumar 

Department of Mechanical Engineering 

School of Engineering and Technology, IFTM University Moradabad, India 

 

Abstract 

For large number of cases the machining can be conducted in dry conditions. But the use of cutting fluid can make the machining 

more effective. A cutting fluid can prevent the formation of built up edge by flowing out some heat generated during of machining. A 

cutting fluid can also reduce the coefficient of friction at the work and tool interface. The present paper discusses the effect of cutting 

flu id on the cutting environment, which includes the heat dissipation, coefficient of friction and the cutt ing force on machining of 

brass. The data has been collected for brass during machin ing in different cutting environment and plotted in graphs. 
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Introduction: 

The machin ing is the manufacturing process of removing 

the unwanted material to convert the work piece into the desired 

shape. The unwanted material can be removed with the help of 

different kind of machines but the process of removing the 

material is almost same for all kind of machines. The simplest 

way of removal is in the form of ch ips . During machining 

process, some factors may affect the effectiveness of the 

machining operation. Some of these factors are as - 

(i) Heat generated during the machining.  

(ii) Coefficient of friction between the work piece and 

tool interface. 

A better machining always needed something to come out 

from the problem of heat generation and to reduce the 

coefficient of friction and also the cutting force. A reduction in 

the coefficient of friction lowers the machining force and power 

consumption. This also prevents the formation of built up edge 

and therefore improves the surface finish. 

Brass an alloy:  

In this work the workpiece is made of brass which is an 

alloy of copper and zinc. The proportions of copper and zinc are 

varied to form different kind of brass. The basic brass contains 

69 % copper and 31% zinc. However lead is commonly added to 

brass around 2%. The addition of lead improves the 

machinability of brass. 

The following properties are associated with brass - 

(i) Gold appearance 

(ii) God surface fin ish during machining 

(iii) Ductile  

(iv) Relatively low melting point 

(v) Easy to cast 

(vi) Non ferromagnetic, due to which it can be 

separated from other metals during recycling.  

The cutting tool and the workpiece interfaces cause high 

temperature during the machining process. The heat which is 

generated during machining decreases the tool life and also the 

surface finish. Different methods have been adopted for the 

protection of tool. One of the approach is coating on the cutting 

tool but this is an expensive alternative and is not suitable for all 

metals (W. Belluco et al., 2001). 

The use of cutting fluids is a good choice for obtaining the 

high material removal rates. The cutting fluids are extensively 

used in machining process . However their damaging influence 

on cutting environment, the application of cutting fluids is 

limited (J.M. Vieira et al., 2001). The machin ing in dry 

conditions is also a solution but it is feasible when new cutting 

tool material is developed. The increment in the use of cutting 

flu ids is adopted by industries due to their high production rates 

(E.O. Ezugwu et al., 2003). 

The machining process characteristic is one of the most 

important parameter for selection of the cutting fluid. More 

cutting fluids are needed for a difficult machin ing process for 

making the machining easy. Broaching which is an example of 

heavy machining process requires heavy cutting fluids. The 

cutting fluids which are chemically heavier are used for 

broaching process. The heavy cutting fluids shows better 

machining performance then the water based cutting fluids in 

case of broaching operations (D Graham, 2000). 

Cutting fluids with additives are generally used for 

machining of brass. The machin ing of brass can be done in dry 

conditions as well as using cutting fluids. The cutting speed and 

the feed rate should be high when cutting fluids are used in 

machining of brass. The mineral oil is generally used as cutting 

flu id in machining of brass (Sreejith and Ngoi, 2000). 

For reducing the frict ion during machin ing on tool work and 

tool chip interface, the cutting fluids are generally used. Another 

application of using the cutting fluid is cooling the tool and 

washing away the chips. It improves the surface finish and 

reduces the power consumption. Cutting fluids also protect the 

surface from erosion. Some disadvantages are also encountered 

while using cutting fluids such as it may increase the cost of 
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machining and may hazardous to the operator (R Crafood et al., 

1999). 

Two types of cutting fluids are generally used in machining. 

The first one is oil based cutting fluids and another is water 

based cutting fluids. The oil based cutting fluids are made from 

mineral o ils and mixed with some additives (Radoslav and Zlata, 

2002). 

The cutting fluids sometimes create hazards to the workers 

and also for the machines. During the machining of brass which 

is an alloy of zinc and copper the fatty oil based fluid oxidize in 

presence of copper and create a layer of green color. Thus during 

machining of brass an organic acid is generated on the surface 

which is hazardous to the health of workers during machin ing. 

The water based cutting fluids create irritation to skin of workers 

as these fluids are alkaline. These fluids also create corrosion 

problems in zinc and aluminu m based alloys (Greeley et al., 

2004) 

 

Mechanism of chip formation: 

 

During machining a layer of the metal plastically 

deforms into form of chips. Just after the formation of primary 

shear zone the flow of chips take place over the rake surface of 

the tool which results some sticking due to the strong adhesion 

between the tool and the workpiece. The chip material at this 

surface further undergoes a plastic deformation which is called 

secondary shear zone. At a high speed the temperature increases 

during the machin ing and the tendency of chip material to stick 

on the rake surface of the tool is increase. This is called the 

formation of built up edge. 

When the machining is performed at somewhat slower 

speed or the work material is brittle, the shearing operation can 

not be continued without fracture in chips. This results the 

formation of d iscontinuous chips. 

 

Mechanism of Built up edge formation: 

 

Built up edge formation is another factor which is 

considered during machining of brass. The analysis of built up 

edge formation is important when surface finish is primary 

objective. At a high cutting speed the temperature increases 

rapidly and due to this reason the plastically deformed material 

sticks on the cutting edge of the tool which is called built up 

edge. The built up edge grows to a certain size and ultimately it 

breaks due to increased force by the flowing material.  The 

cutting fluid on machining of brass plays important role during 

formation of built up edge.  

 

Experimental work: 

 

The experiment was carried out on centre lathe 

machine. The work piece made of brass is taken and clamped on 

the four jaw chuck of the lathe. The cutting tool which is made 

of tungsten carbide was tightly fixed on the tool holder. The 

cutting speed maintained at 350 rpm and the cutting fluid is 

continuously supplied at the cutting area during turning of brass 

specimen. 

The following observations have been made during this 

machining operation. 

 
 

The above figure shows the dependency of coefficient of friction 

on speed during machin ing of brass. From the above figure it 

can be seen that when the cutting speed is low in dry conditions 

the coefficient of friction is very high and when speed in 

increased continuously there was a reduction in friction. But 

when cutting fluid (Carbon tetra chloride) is used during 

machining, the friction is very low at lower cutting speed. When 

the speed is increased rapidly the heat generated is more and this 

heat dissipated through the cutting fluid.  

 
The above figure shows the distribution of heat with 

different cutting speeds. A large amount of heat is dissipated 

through the chips produced during the machining. But the use of 

cutting fluid is advantageous as the cutting fluid wash away the 

chips produced during machin ing. Therefore it has been 

concluded that the use of cutting fluid is always advantageous 

during the machin ing of brass. 
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