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Abstract— Today lots of manufacturing companies are use 

single point cutting tool with inserts. Inserts which is 
generally made up of diamond, ceramic etc. But the cost of 

these inserts very high and it is not affordable for small scale 

industries. In this study discuss about various methods like 

PVD or CVD and Cryogenic hardening. Find out which 

method is best which means economical, efficient and easily 

performable. In this study discussing about each point about 

every method. 
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I. INTRODUCTION 

Now a day all cutting tool manufacturer are still finding how 

to increase tool life. If discussing about the tool life or the 

factor affecting the tool, like cutting speed, depth of cut, tool 

geometry or tool material. If providing more depth of cut 

while performing turning operation it causes more tool wear 

and tool life get reduce so in this way other factor are also 

affected on tool life. 

Fluidization method is very old process for 

increasing the life of tool. In fluidization method cutting 
fluids are use like water, liquid nitrogen, oil water etc. In 

this method cutting fluids are pour at the point of machining 

for reducing the stress and temperature [1]. Fluidization 

method is the best way for reducing the temperature at 

machining point. Because this temperature increases the 

cutting forces and tool life get reduce [2].   

Generally, PVD or CVD this coating method are 

also use. In which PVD stand for physical vapour 

decomposition and CVD stand for chemical vapour  

 Decomposition this is form thin layer over the 

surface of cutting tool [2]. Discussing about some other 

process cryogenic treatment process is also use for 
improving tool life. Cryogenic hardening is a part of 

cryogenic treatment process in which material are slowly 

cooled under a very low temperatures producing by using 

liquid nitrogen other liquids are also but Liquid nitrogen is a 

harmless gas that why liquid nitrogen is use [3]. 

II. TOOL LIFE 

Actual time between two successive regarding is known as 
tool life. What is actual time and regarding let’s discuss 

about it. 

A. Tool Failure 

When the tool is unable to perform the cutting operation 

properly then it is called as tool failure. 

When a single point cutting tool fitted over the tool 
post of lathe machine and performs turning operation. After 

some time, tool does not perform turning operation properly 

then it is called as tool failure. 

After tool failure remove the tool from the tool post 

and regrinding the tool and use again then again regarding 

tool after the again tool failure so this is the time between 

two successive regarding. 
Let’s discuss about the actual time it is also called 

as effective time. So actual time is a total time accepts ideal 

time of man, machine, and tool. 

III. LITERATURE REVIEW 

[Miroslav Zetek*, Ivana Zetková] they said that the 

fluidization method is use for increasing the efficiency of 

cutting tool and this method is old method which is use for 

standard surface modification but it never was been use for 
surface modification of the cutting tool. So, test result where 

be obtain is that the material properties are very close to 

standard cutting tool properties but during the real testing 

problem came in the life of cutting tool was decrease. So, 

result from the material or the real testing are different it 

could be cause by different testing condition. 

[A. Shokrania,V. Dhokiaa, S.T Newmana, R. 

Imani-Asraia]they said that a series of experiments were 

conducted using PVD TiAIN coated solid carbide end mills 

which is used in CNC milling. Cryogenic cooling is applied 

on the cutting tool for checking the effects of cryogenic 
cooling on the solid carbide end mill which is already PVD 

TIAIN coated. After cryogenic cooling the result were 

obtained is that 33% and 40% reduction in Ra and ISO Rz 

surface roughness of the machine parts as compare to dry 

machining without noticeable(1.9%) increase in power 

consumption of the machine tool. Even doing improvement 

in surface roughness of the machine parts cryogenic cooling 

significantly reduces the life of coated solid carbide end 

mills. 

[Sushil D. Ghodam] said that the tool work 

thermocouple technique is used for measuring the 

temperature of coated and uncoated tool while turning. The 
tool work thermocouple is easy to install and inexpensive 

technique as compare other methods. When increase the 

cutting speed or feed rate, the temperature at the tool rake 

face also increases as found in the machining test. Due to 

the advancement in machining processes the generation of 

heat at tool rake face takes place. This generation of heat is 

decrease by using coated tools. So, reduction in the 

temperature of the tool increases the strength and also 

increases surface roughness of the cutting tool. So, this 

paper said the coated tools are very efficient as compare to 

uncoated tools 
[N. Balasubramanyam1, Smt. G. Prasanthi and M. 

Yugandhar]In this paper a comparison of some coatings is 

conducted for finding out which coating properties are very 

efficient for cutting tool. The mechanical, Tribological 

properties test have conducted as per ASTM standard as the 

result of that comparison the AlCrN coating is applied on 

the cutting tool and this AlCrN coating allows 

recrystallization and crystal growth, enhancing its wear 

behaviour. These characteristics make the coated tool better 
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for cutting applications. By means of AlCrN coating the low 

coefficient of friction of cutting tool as seen while 

machining. And the AlCrN-T coating has a wide potential 
tribiological application under the condition of sliding wear 

and this AlCrN-T coating can be used with a high level of 

productivity in the machining of aerospace and biomedical 

components with sufficient process parameters, lubrication 

and other condition. 

[Tushar MamodiaRahul Maghanti]In this paper a 

cryogenic treatment experiment where done on HSS and 

tool steel cutting Stool. As a result of that experiment 

cryogenic treatment cannot make only easier the carbide 

formation and increase the carbide population and volume 

fraction in the marten site matrix, but can also make the 

carbide division more similar. By means of cryogenic 
treatment the life of tool gets increased by 19% for M2 

grade HSS single point cutting tools and 17% for carbide 

inserts for machining mild steel after the cryogenic 

treatment, but the tool becomes brittle after the cryogenic 

treatment. In SEM (Scanning electron microscope) analysis, 

as a result of that refinement of carbide is more in case 9f 

cryogenically treated HSS tools as compare with untreated 

tools. So, after the cryogenic treatment the life of tool get 

increased by in increasing its hardness but the tool gets little 

brittle after the cryogenic treatment. 

IV. METHODOLOGY 

In this world their various methods are used for improving 

the life of tool, for Ex PVD or CVD and fluidization method 

also but which method is the best that’s problem. 

In this research find out the particular method 

which is efficient, economical or easily performable for 

every person. 

A. PVD OR CVD 

Let’s start from the method of PVD or CVD this is a coating 

method. PVD stand for the physical vapour decomposition 

and CVD stands chemical vapour decomposition. 

In PVD consist of metallic reactor into the reactor 

the tools are placed. At the upper side of the reactor 

ionization chamber is place. In which material or metals are 
melts at high temperature and it get ionized. These ionized 

metals are transmitting into the metallic reactor and these 

metals are form a thin layer over the surface of tool 

orinserts. This layer varies about 2 to 6 microns [2]. 

In CVD process the inserts or tool are put into the 

furnace. Then various gasses like Nitrogen, Co2, Methane, 

Hydrogen etc are passing through the furnace. After passing 

these gasses the thin layer of Tin, Aluminium Oxide, 

Titanium Carbide this layer is form over the surface of tool 

or inserts[2]. Thickness is varying from 2 micron to 20 

microns. 

B. Cryogenic Hardning  

Now a next process is cryogenic hardening process it is an 

inexpensive and permanent treatment which follow the 

conventional heat treatment cycle[3]. In cryogenic 

hardening method in which liquid nitrogen are used for heat 

treatment. In this method tool are immersed into the liquid 

nitrogen for some time then check the hardness of the 
cutting tool by using Rockwell hardness testing machine. 

Tool Used 
Duration 

(Hrs) 

Reading 

(RHS) 

Single point cutting tool 

(HSS) 
12 62 

Single point cutting tool 

(HSS) 
24 64 

Single point cutting tool 
(HSS) 

48 66 

Table 3.2.1: Reading on hardness of single point cutting tool 

 
Fig. 1: 

 
Fig. 2: Creo drawing of single point cutting tool 

The excrement performs on the single point cutting 

tool which is made by high speed steel. First take an initial 

reading of the tool which is came about 62 RHS. Then 

immersed tool into the nitrogen liquid for 12 hrs then the 

reading came at about 62 RHS which means there is no 

change in hardness of the tool as show in table. 

When tool is immersed into the liquid nitrogen for 

24 hrs then the reading is coming about 64RHS which 
means improvement in hardness. Then kept tool into 

nitrogen for 48 hrs then the reading came about 66RHS. 

By doing the cryogenic hardening process the life 

span of tool gets increase with hardness, toughness [3]. 

V. CONCLUSION 

In this study discuss about the tool life and also see the 

various methods like PVD or CVD and cryogenic 

hardening. PVD or CVD and cryogenic hardening are the 
coating method which is use for increasing the efficiency of 

the tool. But today lots of industry where the manufacturing 

process are carried out use tool with inserts these inserts are 
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generally made up of ceramic, tungsten, carbide etc. But the 

big problem is tool wear this problem are came in inserts as 

well as in normal single point cutting tool as well, for 
improving the wear resistance PVD or CVD this coating 

method are use which is form a thin resistance layer over the 

surface of inserts and this method are help for improving the 

wear resistance. In case of normal single point cutting tool, 

cryogenic hardening is best because it is less economical 

and easy to perform. 
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