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Abstract: Greater use of machine tools and cutting fluids 

is one of the major problems of tool wear., ie, the lower 

will be the life of the tool, and should be reversed to 

contact vice versa. Cut the paper to reduce the 

temperature of a heat pipe embedded in a cutting tool 

wear and machining performance investigation. Heat 

distortion temperature, dimensional accuracy of a tool 

and a major role in the mechanical part, plays as well as 

the machining tool life. A new model heat pipe 

technology to reduce tool wear and  life extended, as a 

result, to remove the heat generated by machining the 

tool-chip interface. In particular, the technique effectively 

cutting pollution and pollution caused by fluids, and 

exposure of the skin and the inhalation of factors can 

reduce health problems. Machining tests carried out both 

within and without the heat pump and the temperature is 

measured. ANSYS finite element analysis should be 

carried out to determine the temperature near the cutting 

edge. 
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1. Introduction 

 

Is a key operation in the field of machining. [1-3]The 

purpose of a machining process with a specific shape and 

surface finish is acceptable to create a surface, and the 

tool wear and the finished part geometry should prevent 

heat damage that leads to wrong. Heat pipe cooling 

system to reduce the use of cutting fluids or fluid through 

the environment, pollution and the need for emission 

reduction, [4]produced by skin exposure and inhalation 

factors eliminate health problems, because it can 

effectively limit. At least 99% of the input energy of 

deformation of the chip and the chip on the tool and the 

work piece of research has shown that friction is 

transformed into heat. Only during the hottest part of the 

cutting tool slides over the chip, which is the interface. 

The actual temperature of the hard work piece material, 

cutting speed, feed, depth of cut, tool geometry, cool, and 

is affected by many variables. High pressure and high 

temperature of the chip and the tool, due to the 

interaction, the tool must always wear. Since they relate 

directly to a cutting-fluid heat generation and tool 

wear.[5-7] 

A heat pipe is a passive heat transfer device is a 

very high thermal conductivity. It is maintained by fluid 

circulation, in which capillary forces, evaporation and 

condensation in a suitable liquid and then carried by the 

heat applied from one place to another. Heat pumps 

electronics, applications are used in a wide range of 

purposes cooling, irakka casting and injection molding, 

[8]temperature control and production. The purpose of 

this research is, effectively, thus, be able to move, that 

contribute to the basic understanding of metal cutting tool 

for and extend tool life is. Heat pipe cooling system can 

effectively limit or eliminate the use of fluids and 

particulate inhalation exposure and health problems of 

the skin, reducing the fluid environment of use, 

environmental pollution and the need for emission 

reduction.[9-12] 

 

2. Heat Production in Machining 
 

Machining operations and tool and in chip-making 

machine work involving plastic deformation is converted 

into heat by friction between the work piece. Figure 2b 

chip, that means heat, and then the piece of work shows 

dissipation. The tool works by inserting a metal heat 

generated during the cutting process, Q (W) is calculated 

on the basis of the following formula[13-18](Eqn 1) 

D Cut (mm) depth where, f the f in terms of (mm / rev) 

and V in terms of (m / min) .Heat foot circular area in the 

tool-chip interface generated by cutting (which is shown 

in Fig heat source tool for inserting rack surface area),  

and it A portion, tool flows. 2a.  
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Figure 1. Where a is the width of insert, b is the length of 

insert, c is the thickness of insert.[19

 

3. Entrenched Heat Pipe In A Cutting Tool 

In Machining 
 

The main areas of the standard heat pump is shown in the 

picture. 3a. An evaporator and a condenser section is part 

of the heat pipe[21-24]. Should Geometric space 

requirements make this necessary, the veppamarramilla, 

evaporator and condenser section is included to separate. 

The container wall of the heat pipe, threaded 

configuration and includes space for steam[25].

 

 

Figure 2a. Main regions of heat pipe

 

Heat pipe will be embedded on to the cutting too

the help of thermal grease. The main function of heat 

pipe is when machining is started the temperature at the 

tool will be increased. [26]When the temperature reached 

the evaporation temperature of working fluid, the 

working fluid will be evaporated. That causes the 

pressure difference between evaporator section and 

condensation section, which allows the vapour to flow to 

the condensation section. [27]In condensation section the 

heat will be taken out, because of that the vapour 

becomes fluid. This process will continue until the 

machining is stopped. shown in the fig 2b. 

 

 

 

 

here a is the width of insert, b is the length of 

insert, c is the thickness of insert.[19-20] 

Entrenched Heat Pipe In A Cutting Tool  

The main areas of the standard heat pump is shown in the 

picture. 3a. An evaporator and a condenser section is part 

Geometric space 

he veppamarramilla, 

evaporator and condenser section is included to separate. 

The container wall of the heat pipe, threaded 

configuration and includes space for steam[25].  

 

Main regions of heat pipe 

Heat pipe will be embedded on to the cutting tool with 

the help of thermal grease. The main function of heat 

pipe is when machining is started the temperature at the 

tool will be increased. [26]When the temperature reached 

the evaporation temperature of working fluid, the 

d. That causes the 

pressure difference between evaporator section and 

condensation section, which allows the vapour to flow to 

the condensation section. [27]In condensation section the 

heat will be taken out, because of that the vapour 

process will continue until the 

 

 

Figure 2b. Entrenched heat pipe in a cutting tool in 

machining.

 

4. Experiments in A Cutting Tool
 

Experimental research into using a commercially 

available brazed carbide tool was a conventional lathe. 

The test is taken from the work piece material Aisi 1020 

carbon steel. A 35 cm long cylinder with a diameter of 70 

mm piece of work in the form of wire.

manufactured [18]by Sandvik coromant specification 

IS06 R2525 standard tool used for cutting tests. Darwin's 

Data Acquisition Software 32 (DAQ 32) 22 cm 5 second 

intervals followed at a distance the length of machining 

tool used to measure the temperature. [25

two cases of such tests and without heat pump. T

thermocouples to measure the temperature of the carbide 

insert carbide insert affixed to the side.

material properties of the tool and the heat pipe are give

below 

Heat pipe length   

Heat pipe inner diameter 

Heat pipe outer diameter  

Condenser length of heat pipe  

Tool holder size   

Carbide incert thickness  

Carbide incert length  

Carbide incert width  

The turning operation is controlled by varying 

the parameters like depth of cut, feed rate and cutting 

speed. [20]For this present work we have taken two set of 

values for control the turning operation. 

They are listed below, 

 

Case : 1 (Fig : 3) Case : 2 (Fig : 4)

Cutting Speed = 

80m/min 

 

Feed Rate = 0.08 

mm/rev 

 

Depth Of Cut = 0.7 

mm 

Cutting Speed = 80 

m/min

 

Feed Rate = 0.1 

mm/rev

 

Depth of Cut = 0.7 

mm

 

 

 

heat pipe in a cutting tool in 

machining. 

n A Cutting Tool 

Experimental research into using a commercially 

available brazed carbide tool was a conventional lathe. 

The test is taken from the work piece material Aisi 1020 

carbon steel. A 35 cm long cylinder with a diameter of 70 

mm piece of work in the form of wire. With P30 

manufactured [18]by Sandvik coromant specification 

IS06 R2525 standard tool used for cutting tests. Darwin's 

Data Acquisition Software 32 (DAQ 32) 22 cm 5 second 

intervals followed at a distance the length of machining 

mperature. [25-30]There were 

two cases of such tests and without heat pump. T-type 

thermocouples to measure the temperature of the carbide 

insert carbide insert affixed to the side.The geometry and 

material properties of the tool and the heat pipe are given 

       150 mm 

 5.5mm 

       6.5 mm 

 50 mm 

25x25 mm 

8 mm 

20 mm 

12 mm 

The turning operation is controlled by varying 

the parameters like depth of cut, feed rate and cutting 

speed. [20]For this present work we have taken two set of 

values for control the turning operation.  

Case : 2 (Fig : 4) 

Cutting Speed = 80 

m/min 

Feed Rate = 0.1 

mm/rev 

Depth of Cut = 0.7 

mm 

International Journal of Pure and Applied Mathematics Special Issue

236



 

Figure 3. Temperature in the respective points for 

 

Figure 4. Temperature in the respective points for 

 

 

Case : 3 (Fig : 5) Case : 4 (Fig : 6)

Cutting Speed = 

80m/min 

 

Feed Rate = 0.08 

mm/rev 

 

Depth Of Cut = 0.9 

mm 

Cutting Speed = 80 

m/min 

 

Feed Rate = 0.1 

mm/rev 

 

Depth of Cut = 0.9 

mm 

 

 

Figure 5. Temperature in the respective points for 

 

e in the respective points for case 1 

 
e in the respective points for case 2 

Case : 4 (Fig : 6) 

Cutting Speed = 80 

Feed Rate = 0.1 

Depth of Cut = 0.9 

 

e in the respective points for case 3 

 

Figure 6. Temperature in the respective points for 

 

      The above figures clearly show the temperature in the 

tool machining parameters. From the graph it is clearly 

[11]identified that the temper

reduced. 

      The experimental setup for with and without heat 

pipe was given in the following figure.  

 

 

Figure 7. Experimental setup for without heat pipe

 

 

Figure 8. Experimental setup for with heat pipe

 

 

 

e in the respective points for case 4 

The above figures clearly show the temperature in the 

tool machining parameters. From the graph it is clearly 

[11]identified that the temperature in the tool was 

The experimental setup for with and without heat 

pipe was given in the following figure.   

 

Experimental setup for without heat pipe 

 

Experimental setup for with heat pipe 
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Figure 9. Full experimental setup

 

5. FEA  Simulation Of Turning Operation
 

ANSYS, a FEA model (fem) 3-D model of a tool for 

inserting a cutting tool in the tool-chip contact area, 

[12]which is estimated based on the temperature of the 

fluid simulation machining heat generated. Without heat 

pipe cooling, listen and transient heat generation and 

temperature distribution of heat generated in both cases 

the analysis is obtained from the balance equation (Eqn 

1) is calculated. Figures 5 finite element analysis (FE

models without cutting heat pipe cooling project 

iyaintiramal model shows two cases. [13]The most 

realistic, accurate simulation to achieve. The equation is

 
where αT - Tool thermal diffusivity. 

 

 

Figure 10. Meshed model of tool

 

Simulations of plastic deformation and frictional heat is 

transferred from [34]the work of the two cases to be 

considered as well. [15]A typical simulation according to 

a fixed time of 40 s to 400 s based on a cutoff time, 1S 

substep. In the heat pump's veppamarramilla condense 

respectively simulate section 5 watts / m 2 ° C and 1200 

W / m 2 ° C, is set. Convective heat transfer coefficients 

on the surfaces of the instrument 5 watts / m 2 ° C, which 

is set to a back surface, except 10 W / m 2 ° C of the set. 

 

Full experimental setup 

5. FEA  Simulation Of Turning Operation 

D model of a tool for 

chip contact area, 

[12]which is estimated based on the temperature of the 

ing heat generated. Without heat 

pipe cooling, listen and transient heat generation and 

temperature distribution of heat generated in both cases 

the analysis is obtained from the balance equation (Eqn 

1) is calculated. Figures 5 finite element analysis (FEA) 

models without cutting heat pipe cooling project 

iyaintiramal model shows two cases. [13]The most 

realistic, accurate simulation to achieve. The equation is 

 

Meshed model of tool 

eformation and frictional heat is 

transferred from [34]the work of the two cases to be 

considered as well. [15]A typical simulation according to 

a fixed time of 40 s to 400 s based on a cutoff time, 1S 

substep. In the heat pump's veppamarramilla condense 

espectively simulate section 5 watts / m 2 ° C and 1200 

W / m 2 ° C, is set. Convective heat transfer coefficients 

on the surfaces of the instrument 5 watts / m 2 ° C, which 

is set to a back surface, except 10 W / m 2 ° C of the set. 

Cutting the top surface and the side surface of the 

convective heat transfer coefficients / m 2 ° C to 5 

questions at one of the shim volume, respectively 20 W / 

m 2 ° C and 15 Watts / m 2 ° C, is set.The value is given 

below 

Pipe length              ( heat) 

 pipe inner diameter  

 pipe outer diameter         

 length of heat pipe                          

Tool holder size   

 

6. Conclusion

 

In the present study, an experimental model of heat 

generated from the heat transfer behavior of the machine 

can be removed effectively through the use of a cutting 

tool has proven to be installed. The dry machining, 

machining fluids that shows results bas

between the heat and reducing the possibility of cutting 

out the concept of using a heat pump. 
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6. Conclusion 

In the present study, an experimental model of heat 

generated from the heat transfer behavior of the machine 

can be removed effectively through the use of a cutting 

tool has proven to be installed. The dry machining, 

machining fluids that shows results based on comparison 

between the heat and reducing the possibility of cutting 

out the concept of using a heat pump.  
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