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Abstract  

Tool wear is one of the most important aspects in metal cutting, especially while machining different types of 

steels. The present review tool highlighted regarding  wear and surface finish obtained from the turning 
operation on different steels such as EN31,AISI-4140,AI-6061,AI-52100, EN-24, AISI-4340, EN-31, and SS-
304 using different coated and uncoated edges such as TIN/TICN, TIN, CBN, TIC, and CNMG120404 are 
analysed. Machining tests are performed under dry cutting conditions by varying cutting speeds and feed and 
the effect of cutting speed and feed rate on tool wear (tool life) and surface roughness of the different coated 
and uncoated carbide inserts experimented are studied. The tool life obtained for coated tools and uncoated 
tool was tested under the similar cutting conditions is analysed. From the review it is observed that turning 
with coated tool is more economical than the uncoated in terms of energy and power requirements. Analysis 

shows that the tool life is influenced principally by the depth of cut on the other hand, both feed rate and 
workpiece hardness has significant effect on surface roughness. There exists a scope for the optimization of 
cutting conditions for machining OHN die steel, HCHCr Steel , MoW Steel, WCo Steel with coated tipped 
inserts for getting improved surface finish, removal rate reduce tool wear and power consumption.  

Keywords: Speed, Feed, Depth of Cut, Surface Roughness 

1. Introduction  

From the review of literature, it is observed that the surface roughness characteristics, tool wear 

parameters can be optimized during machining of different steels using different cemented carbide 

cutting tools. The cutting tool needs to be abrasion resistant, hard and chemically inert to prevent 

the tool and the work material from interacting chemically with each other during machining. 

Hard turning of EN 31 using multilayer coated carbide insert through Taguchi L16 orthogonal 

array design and investigates surface roughness under dry environment [1] 

 

The combination of low feed rate and high cutting speed is necessary for minimizing the surface 

roughness. The approach angle has little effect on the cutting force and increasing the speed causes 

the cutting force to decrease slightly. The effect of cutting speed and feed rate on tool wear and 
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surface roughness to optimize the machining conditions for turning of AISI-4140 using the TiN 

coated carbide inserts are presented [2] 

 

Manufacturers focus on the surface finish and product dimensional accuracy during the 

manufacturing. They always try to reduce manufacturing time, wear rate (of machine and tool 
used), the experiments are performed using Al6061 as work material and is machined by using 

insert CNMG 120408 ENTM 
(H20TI). Response Surface Methodology (RSM) is used for designing the experiment. Cutting 

Speed, depth of cut and feed are the selected input parameters for turning and surface roughness is 

the output response parameter.[3]. 

 

The abrasive wear of the tool affects the service life performance of hard turned components. The 

hard turning of AISI 52100 grade steel using uncoated Cubic Boron Nitride (CBN) insert with 

predefined flank wear values. An analysis was undertaken to study the effect of cutting parameters 

on white layer thickness [4]. 

  
Optimization of surface roughness characteristics is investigated   in hard turning of EN31 alloy 

steel (55HRC) using TiN/TiCN/Al2O3 multilayer coated carbide inserts. AL 16 orthogonal array 

design and investigation of surface roughness under dry environment are observed. The 

mathematical model has been developed for better prediction of responses using response surface 

methodology and correlated for its significance. [7] 

 

The Cryogenic Machining of SS304 steel was carried out on a lathe using coated carbide tool with 

cryogenic and flood coolants. Tests were carried out at cutting speed of 200 and 250 m/min, and 

the feed rate depth of cut was kept constant at 0.2 with coated carbide CNMG 120404 insert was 

used as a cutting tool. Tool wear, tool life and cutting forces were measured [8] 

The optimization of feed force through setting of optimal value of process parameters namely 

cutting speed, feed rate and depth of cut in turning of EN-24 steel with TiC coated tungsten 

carbide inserts. [5] 

 

The influence of cutting speed, feed rate, depth of cut and machining time on machinability 

characteristics such as machining force, surface roughness was studied and tool wear using 

response surface methodology(RSM) during turning AISI. 
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2.RESULT AND DISCUSSION 

From the review of results of early researchers, it is observed that coated tool inserts perform 

better than uncoated tool inserts on work materials such as EN31, AISI-4140, AI-6061, AI-52100, 

EN-24 AISI-4340, EN-31, and SS-304. 

In tool industry OHN die steel, HCHCr Steel  MoW Steel, WCo Steel are widely used for making 

tool sets such as punch and dies in day to day practice. The machining is carried out by trial and 

error method to achieve the required machining characteristics. If the required result is not 

achieved, non traditional machining process like Electric Discharge Machining will be preferred. 

From the review of results of early researchers it is observed that no research work has been 

carried out to optimize the input machining conditions to obtain the required quality of machining 

with OHN die steel HCHCrSteel, MoW Steel, WCo Steel as a work material coated and uncoated 

tool material. 

There exists scope to conduct the experiment with OHN die steel, HCHCr Steel , MoW Steel, 

WCo Steel as a work material, coated and uncoated carbide tool inserts and optimise machining 

conditions required for tool to achieve better machining results. 

The review of our own research work [15] on Wire-Electro Discharge Machining of steel, it is 

observed that using zinc coated tool wire yields better performance when compared to bare wire 

tool. 

The surface deterioration of the work surface is more in machining with bare brass wire compared 

to zinc coated brass wire. The failure of wire is due to flow of material assisted by failure of 

tensile behaviour. The transportation of material from work material to wire is also an important 

factor. 

Finite Element Analysis helps in the study of temperature and stress distribution in wire-EDM 

process. This is helpful in selecting the optimum working parameters while working during the 

process. 

The Artificial Neural Network model of Wire-EDM process was developed and used to select the 

optimum machining conditions for all possible machining characteristics. The computed results 

obtained from ANN technique were compatible with the experimental results and was helpful in 

selecting the optimum machining conditions for automation of the process.  

 

It is to be judicious in selecting optimum machining conditions considering strategies of 
machining process such as increased material removal rate, improved surface finish, lower power 

consumption, and tool wear rate taking into consideration of hardness of the material.  
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3. CONCLUSION 

 The surface deterioration of the work surface is more enhanced while machining of work 

piece, it is to be suggested that coated tool has better performance characteristics 

compared to uncoated tools. 

 It is to be judicious in selecting optimum machining conditions considering strategies of 

machining process such as increased material removal rate, improved surface finish, lower 

power consumption, and tool wear rate taking into consideration of hardness of the 

material.  
 Finite Element Analysis of coated tool inserts helps to study the temperature and stress 

distribution on machining process. This is helpful in selecting the optimum working 

parameters in the working of the process.  

 The ANN model of machining process can be used to select the optimum machining 
conditions for all possible machining characteristics. 
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