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Abstract— Turning is one the most important machining 

operation in industries. The process of turning is influenced 

by many factors such as the cutting speed, feed rate, depth of 

cut, geometry of cutting tool cutting conditions etc. The 

finished product with desired attributes of size, shape, and 

surface roughness and cutting forces developed are functions 

of these input parameters. Properties like wear resistance, 

fatigue strength, coefficient of friction, lubrication, wear rate 

and corrosion resistance of the machined parts are greatly 

influenced by surface roughness. In this article, a review has 

been reported on the fundamental principle of turning, effect 

of operating parameters on material removal rate (MRR), tool 

wear rate, and surface roughness. 
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I. INTRODUCTION 

Turning is one of the most common machining processes 

performed on lathe apart from facing, drilling, threading, 

knurling and boring etc. It is an operation of removing excess 

amount of material from the surface of the cylindrical work 

piece. This operation is done to decrease the diameter of the 

work piece. The part is rotated and a single point cutting tool 

is moved parallel to the axis of rotation. Turning can be done 

on the external as well as internal (boring) surface of the part. 

The job to be machined is fixed and rotated in a lathe chuck, 

a cutting tool is loaded which is stationary against the rotating 

job. Due to cutting tool material being harder than the work 

piece, metal can be removed easily from the work piece. 

The cutting tool material may be High Speed Steel 

(HSS), carbon steels, carbide coated inserts, cast cobalt 

alloys, cermets, ceramics and diamond. Sometimes cutting 

fluid or coolant is also used for smooth cutting which includes 

water, oils, oil-water emulsions, pastes, gels etc. which 

improves the tool life and finishing of the work piece. 

Materials which can be turned are metals, alloys, cast iron, 

stainless steel, carbon steels, thermoplastics etc. Turning is 

used to produce rotational, parts that have many features, 

such as holes, grooves, threads, tapers, various diameter 

steps, and even contoured surfaces. Turning is commonly 

used as a secondary process to add or refine features on parts 

that were manufactured using a different process. Due to the 

high tolerances and surface finishes that turning can offer, it 

is ideal for adding precision rotational features to a part 

whose basic shape has already been formed. 

II. LITERATURE REVIEW 

1) Poornima and Sukumar (2012) paper represents the 

experimental study to identify the optimized parameters 

for surface roughness using RSM and genetic algorithm. 

Martensitic stainless steel was chosen as the work 

material. The impact of the machining parameters speed, 

feed and depth of cut on surface roughness has been 

investigated. The results obtained from RSM was 99.9% 

which indicates that selected parameters significantly 

affect the surface roughness. 

2) Davis et al. (2012) worked on EN24 steel using L9 

orthogonal array with output parameter surface 

roughness under the dry environment. Spindle speed, 

feed and depth of cut were taken as the process 

parameters and carbide cutting tool was employed for 

turning of EN 24 steel. S/N ratio and ANOVA were 

employed to study the various performance 

characteristics. Feed was found as the most significant 

factor which affects surface roughness. 

3) Abhang and Hameedullah (2012) worked to find the 

effect of lubricant temperature on surface finish. EN 31 

steel alloy was turned using diamond shape carbide insert 

by selecting feed rate, depth of cut and lubricant 

temperature as the process parameters. Taguchi’s L9 

orthogonal array was used to design the experiments. 

The study reveals that lubricant temperature and feed rate 

are the main parameters that influence surface finish. 

Better surface finished is obtained by applying cooled 

lubricant. Even with high depth of cut surface finish was 

improved if lubricant temperature was lowered. 

4) Makadia and Nanavati (2012) used AISI 410 steel to 

study the effect of various machining parameters on 

surface roughness using RSM. Three level experiments 

were conducted by using four parameters namely cutting 

speed, feed, depth of cut and tool nose radius which 

means a total of 81 experiments were conducted. The 

study revealed that feed rate is the main influencing 

factor on the roughness which was followed by the tool 

nose radius and cutting speed while depth of cut had no 

significant effect on the surface roughness. 

5) Das et al. (2012) worked on AISI D2 steel to represent 

the impact of cutting parameters depth of cut, feed and 

cutting speed to achieve the minimum tool wear and low 

work piece surface temperature by using coated carbide 

insert under dry conditions. Surface temperature flank 

wear was measured using infrared thermometer and 

profile projector respectively. Outcomes showed that the 

percent contribution of depth of cut and cutting speed in 

affecting the variation of tool wear were significantly 

larger as compared to the contribution of the feed. 

Cutting speed and depth of cut were the significant factor 

for work piece surface temperature. 

6) Magdum and Naik (2013) investigated the use of tool 

materials and process parameters to find out the thrust 

force and feed force. The selected parameters were 

cutting speed, depth of cut, feed and tool shape of 

material. Three types of tool materials i.e. HSS, carbide 

and cermet were used in this investigation. A total of 9 

experiments were conducted on EN 8 steel. Results of 

cutting experiments were studied by using S/N ratio and 

ANOVA. Based on these results optimal cutting 

parameters for cutting force are obtained. 
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7) Prasad D.V.V.K. (2013) studied the influence of three 

machining parameters (cutting speed, feed and depth of 

cut) and two tool geometrical parameters (back rake 

angle and side rake angle) on surface roughness of mild 

steel. A total of 243 experiments were conducted on 41 

pieces. After finalizing the results, it was concluded that 

feed is significant factor influencing surface roughness 

and side rake angle has very less effect on the surface 

roughness. 

8) Lavanya et al. (2013) carried out finished turning of AISI 

1016 suing CBN insert tool to predict the surface 

roughness. For prediction of surface roughness, artificial 

neural network models were developed. Neural network 

based predictions of surface roughness compared with 

experimental data and the results thereof showed that 

proposed neural network models were efficient to predict 

surface roughness patterns for a range of cutting 

conditions. From the multiple linear regression analysis, 

the interaction terms of speed, feed and depth of cut are 

not significant on the surface roughness. From the 

sensitivity analysis, feed is the most influenced cutting 

parameter on the surface roughness followed by speed 

and depth of cut. 

9) Kondekar et al. (2013) presented the work to predict the 

influence of cutting speed, feed, depth of cut and various 

insert materials in dry or wet condition on surface 

roughness using DOE and statistical techniques for AISI 

D2 metal matrix composite. Coated CBN was used as 

machine tool while cutting speed, feed, depth of cut and 

machining time were taken as process parameters. 

Experiments were performed in the wet environment. 

10) Bhuiyan and Ahmed (2014) discussed the development 

of a cutting force prediction system for turning operation, 

using RSM and GA. The experiments were designed 

using various operating parameters like cutting speed, 

feed rate and depth of cut. These operating parameters 

were predominately used in carrying out experiments. 16 

experiments were conducted using uncoated carbide 

insert as machine tool under dry conditions for turning of 

AISI 1040 steel. A model for calculating cutting force 

was developed. By using this model, value of cutting 

force can be predicted for a given set of cutting speed and 

feed rate. 

11) Jachak and Pandey (2014) worked on the medium carbon 

steel AISI 1055 by using adhesive bonded carbide insert 

tool. Factorial experimentation technique was used to 

study the effect of various process parameters depth of 

cut, cutting speed and feed on surface roughness. 

Factorial experimentation helped in finalizing the 

number of levels for experimentation and thus no. of 

experiments has been finalized. A total of 16 

experiments were performed. As a result, adhesive 

bonded tool can be used for optimizing the turning 

process parameters for minimizing the surface roughness 

and maximize the tool life by experimental setup. 

12) Jadhav and Jadhav (2014) worked to represent the impact 

of cutting parameters (cutting speed, feed and depth of 

cut) on cutting force and feed force. Taguchi design 

method was used to predict the no. of experiments. 27 

experiments and 2 replicates were carried out by using 

HSS tool. It is observed that the feed rate has significant 

influence on both the cutting force and surface 

roughness. Cutting Speed has no significant effect on the 

cutting force as well as the surface roughness of the 

chosen work piece. Depth of cut has a significant 

influence on cutting force, but an insignificant influence 

on surface roughness. 

13) Davis et al. (2014) reported the optimization of the 

multiple machine characteristics (depth of cut, feed rate 

and spindle speed) in turning of EN 24 steel by using 

carbide P 30 cutting tool under wet condition. The single 

optimization was conduct by Taguchi method. ANOVA 

was used to find out the most influential parametric 

combination. ANOVA showed that all of the factors are 

insignificant. 

14) Acharya and Karwande (2014) worked on EN 31 steel 

using RSM taking 5 parameters namely cutting speed, 

feed rate, depth of cut, wet & MQL system and insert 

nose radius. Area of interest were surface roughness, 

MRR, machining time and comparing wet & MQL 

system. Various types of CBN inserts were employed to 

machine the work piece. It has been concluded from the 

study feed rate has significant effect on surface 

roughness, depth of cut was the major parameter to 

control tool wear. MQL system was found to be better 

than wet lubrication system. 

15) Kataria and Kumar (2014) paper explained the turning 

operation for AISI O1 tool steel. Taguchi method, 

weighted S/N Ratio, grey relational analysis, Utility 

Concept and Technique for Order Preference by 

Similarity to Ideal Solution (TOPSIS) methods were 

used to optimize the MRR) and surface roughness 

responses collectively. The experimental results shows 

that there has been considerable difference among the 

optimal settings yielded by the methods investigated. 

16) Sahu and Maity (2015) worked to study how output 

parameters like cutting force, surface roughness and tool 

wear related to the input parameters. Austenitic steel of 

AISI 202 grade and uncoated carbide insert were taken 

as the work piece and cutting tool respectively under dry 

conditions. RSM and ANOVA were used to study the 

effect of input parameters (cutting speed, feed and depth 

of cut) which further revealed that speed is the most 

significant factor affecting cutting force, feed is the most 

significant factor on surface roughness and depth of cut 

is most influential parameter for tool wear. 

17) Lakshmi et al. (2015) discussed an application of the 

regression analysis for optimizing the cutting parameters 

in turning operation of aluminium 7075 alloy using 

tungsten carbide cutting tool. In this study regression 

analysis provides a systematic and efficient methodology 

for the optimization of the cutting parameters with far 

less effect than would require for most optimization 

techniques. The tool traverse feed observed to have more 

influence on the mean of surface finish and mean of 

MRR as compared to cutting speed and depth of cut. 

18) Das et al. (2016) used Taguchi approach, regression 

analysis and ANOVA to investigate the effect of input 

parameters on surface roughness, tool wear, power 

consumption and chip reduction coefficient. Uncoated 

carbide insert under dry conditions was used for turning 

of chrome moly alloy steel. 27 experiments were 
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conducted which revealed that feed rate is significant 

only in case of surface roughness while it has no effect 

on other output parameters. Speed was the most 

significant parameter for power consumption and flank 

wear. It had negligible effect on surface roughness and 

chip reduction coefficient. Depth of cut is found to be 

more significant in case of chip reduction coefficient but 

less effective on other parameters. 

19) Alagarsamy et al. (2016) made an attempt to investigate 

the effect of cutting parameters (speed, feed and depth of 

cut) to get higher MRR and less machine time in hard 

turning of aluminium alloy 7075 using tungsten carbide 

insert as cutting tool. Taguchi method was employed to 

design experiments. A total of experiments were 

conducted which explained that cutting speed was more 

significant factor influencing MRR followed by feed 

rate. Depth is cut was the least significant factor. 

ANOVA for machining time indicated that the cutting 

speed is major contributor in obtaining optimal surface 

roughness followed by feed rate and depth of cut. 

20) Puh et al. (2016) have studied about dependence of 

surface roughness and MRR on cutting speed, feed rate 

and depth of cut. Carbon steel bar was turned by using 

coated insert under dry cutting conditions. Grey 

relational analysis technique for the experimentation. 

Cutting speed and depth of cut were two parameters 

significantly influencing the grey relational grade. And 

the depth of cut was the most effective factor. 

21) Naik et al. (2016) committed an investigation of turning 

of AISI 410 stainless steel using HSS tool. Taguchi 

method was used to design the experiments for finding 

the optimum parameters for smooth surface. L9 

orthogonal array was selected based on which 9 

experiments were done at 3 levels. Outcome showed that 

feed was the most influencing parameter corresponding 

to the quality characteristics of surface roughness. 

22) Upletawala and Katratwar (2016) worked on the 

thermoplastic polymer Delrin 500 AL to represent the 

impact of cutting parameters speed, feed and depth of cut 

on MRR and surface roughness. Taguchi method was 

used to predict the no. of experiments to be done. L9 

orthogonal array, S/N ratio and ANOVA were used to 

investigate the cutting characteristics of delrin using HSS 

tool. The study revealed that the dominating factor 

affecting the surface roughness is feed, followed by 

speed. Material removal rate is dominantly affected by 

depth of cut. 

23) Telrandhe et al. (2016) attempted to discuss the effect of 

microstructure on machinability of Ti6Al4V alloy at 

different cutting speed while keeping feed rate and depth 

of cut constant under dry environment. Carbide insert 

tool was used to machine the work piece. It was 

concluded that hardness and degree of misorientation 

decreases with annealing and grain growth was observed 

for the samples annealed at a higher temperature. Depth 

of deformation zone and misorientation were reduced 

with increase in cutting speed. 

III. CONCLUSION 

It has been found from the literature review that various 

methods were used to calculate MRR and surface roughness 

by optimizing process parameters like cutting speed, spindle 

speed, feed rate, depth of cut, wet & dry environment, tool 

angle, nose radius etc. Since many techniques like response 

surface methodology, genetic algorithm and artificial neural 

network are available to optimize parameters, but among all 

these methods Taguchi method is widely used. The use of 

other methods like genetic algorithm, response surface 

methodology and artificial neural network are gradually 

increasing. In optimization of surface roughness, feed is 

found to be the most affecting factor followed by speed and 

depth of cut while in optimization of MRR, speed is the most 

influencing factor followed by depth of cut and feed. 
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