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Abstract— The main purpose of this review paper is to check 

whether quality lies within desired tolerance level which can be 

accepted by the customers. So, experimental investigation surface 

roughness, material removal rate and power consumption using 

various CNC machining parameters including spindle speed (N), 

feed rate (f), and depth of cut (d) and nose radius. As such, a 

solemn attempt is made in this paper to investigate the response 

parameters, viz., Surface Roughness (Ra) mrr and power 

consumption by experimentation on EN 19 turning process. The 

Design of experiments is carried-out considering various methods 

like full factorial, analysis of variations and Taguchi Technique 

with four input parameters, namely, spindle speed, feed rate, and 

depth of cut and nose radius .The experiments are conducted 

considering the above materials for L8 and then the impact of 

each parameter is estimated by ANOAVA. Then the regression 

analysis is carried-out to find the trend of the response of each 

material.  This experimental study aims at taguchi method has 

been applied for finding the effect on surface roughness and 

power consumption by various process parameters. And after 

that we can easily find out that which parameter will be more 

affect. 

  

I.  INTRODUCTION   

 The challenge of modern machining industries is mainly 

focused on the achievement of high quality, in term of work 

piece dimensional accuracy, surface finish. Surface texture is 

concerned with the geometric irregularities of the surface of a 

solid material which is defined in terms of surface roughness, 

waviness, lay and flaws. 

 

 

II.    ADJUSTABLE PROCESS PARAMETER  

A. Cutting Speed: Speed (v) is the peripheral speed of the 

cutter in m/min. Cutting speed                     (V) = 

DN/1000, Where D = work piece diameter in mm, N = 

spindle speed in rpm 

B. Feed: It is the distance moved by the tool in an axial 

direction at each revolution of the work. It is usually 

expressed in mm/rev.     

C. Depth of cut: It is the thickness of metal removed from the 

w/p, measured in a radial direction or It is the 

perpendicular distance measured from the machining 

surface to the un machined surface of the w/p or It is the 

depth of penetration of the tool into the w/p during 

machining. It is usually expressed in mm. The turning 

operation reduces the diameter of the work piece from the 

initial diameter Do to the final diameter Df. The change in 

diameter is actually two times depth of cut, d = Do–Df. 

III.   TAGUCHI METHOD  

      Taguchi‟s approach has been built on traditional concepts 

of Design of Experiments (DOE), such as Full factorial, 

fractional factorial design and orthogonal arrays based on 

signal –to-noise ratio, robust design and parameter and 

tolerance designs. DOE is a powerful statistical technique 

introduced by R.A. Fisher in England in 1920s to study the 

effect of multiple variables simultaneously [Philips (1989)]. 

Since, the research work concentrates on the experimental 

work, the number of experiments is to be conducted, the effect 

of the individual parameters on the turning operation, either 

independently or combined have to be studied. Therefore, the 

well known Taguchi technique is chosen and adopted in the 

present research work. In order to reduce the total number of 

experiments “Sir Ronald Fisher” has developed the solution: 

“Orthogonal Arrays”. The orthogonal array is a distillation 

mechanism by which the engineers can select the experimental 

process. The array allows the researcher engineer to vary 
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multiple variables at one time and obtain the effects such that 

set of variables has an average and the dispersion. Taguchi 

employs the design of experiments using specially constructed 

table, known as "Orthogonal Arrays” (OA) to treat the design 

process, such that the quality is build into the product during 

the product design stage. Orthogonal Arrays are the special set 

of Latin squares, constructed by Taguchi to lay-out the 

product design experiments. The 16 indicates the nine rows, 

configurations, or prototypes to be tested. Specific test 

characteristics for each experimental evaluation are identified 

in the associated row of the table. Thus „L16 (44) means that 

sixteen experiments are to be carried-out to study four 

variables with four levels. The number of experiments is 

reduced to 16. 

 

IV.   LITERATURE SURVEY  

A. Lazarević 2012[1] this paper discusses the use of 

Taguchi method for minimizing the surface roughness in 

turning polyethylene. The influence of four cutting 

parameters, cutting speed, feed rate, depth of cut, and tool 

nose radius on average surface roughness (Ra) was analysed 

on the basis of the standard L27 Taguchi orthogonal array. 

The experimental results were then collected and analysed 

with the help of the commercial software package 

MINITAB. Based on the analysis of means (ANOM) and 

analysis of variance (ANOVA), the optimal cutting 

parameter settings are determined, as well as level of 

importance of the cutting parameters. Table1.cutting 

parameter and their levels used in experiment 

 

     

Cutting 

parameter 

 

Level 

1 

(Low) 

2 

(Medium) 

3 

(High) 

A-Vc(m/min) 65.03 115.61 213.88 

B-F(rev/mm) 0.049 0.098 0.196 

C-ap(mm) 1 2 4 

D-r(mm) 0.4 0.8 - 

 
 

Fig 1.Effect of cutting parameters on S/N ratio 

 

The study show that the ANOVA results indicate that the  feed 

rate is far the most  significant parameter, followed by tool 

nose radius, and cutting speed, whereas the influence of depth 

of cut is negligible. ANOVA results indicate that the feed rate 

is far the mostsignificant parameter, followed by tool nose 

radius, and cutting speed, whereas the influence of depth of 

cut is negligible. The ANOVA resulted in less than 10 % error 

indicating that the interaction effect of process parameters is 

small. The optimum levels of the process parameters for 

minimum surface roughness are as follows: cutting speed - 

213.88 m/min, feed rate - 0.049 mm/rev, depth of cut - 2 mm, 

and tool nose radius - 0.8 mm. 

 

B. Jitendra 2012
[2]

 The purpose of this research paper is 

focused on the analysis of optimum cutting conditions to 

get lowest surface roughness in turning ASTM A242 

Type-1 ALLOYS STEEL by Taguchi method. Experiment 

was designed using Taguchi method and 9 experiments 

were conducted by this process.  

  
Table 2 Cutting parameters 

       

Parameter/Level Level 

1 

Level 

2 

Level 

3 

Cutting Speed 18.30 20.28 15.78 

Feed Rate 16.46 18.85 19.05 

Depth of cut 16.78 18.5 19.09 

 

The results are analyzed using analysis of variance (ANOVA) 

method. Taguchi method has shown that the cutting speed has 

significant role to play in producing lower surface roughness 

about 57.47% followed by feed rate about 16.27%. The Depth 

of Cut has lesser role on surface roughness from the tests. The 

results obtained by this method will be useful to other 

researches for similar type of study and may be eye opening 

for further research on tool vibrations, cutting forces etc.  

 

 
 

Fig 2.Percentage Contribution 
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The following are conclusions drawn based on the tests 

conducted on turning ASTM A242 Type-1. ALLOYS STEEL 

and 250 mm long with 50 mm diameter. 1. From the ANOVA, 

Table 5 and the P value, the cutting speed is the only 

significant factor which contributes to the surface roughness 

i.e. 57.47 % contributed by the cutting speed on surface 

roughness. 2. The second factor which contributes to surface 

roughness is the feed rate having 23.46. 3. The third factor 

which contributes to surface roughness is the depth of cut 

having 16.27% 

 

C. G.Akhyar, 2008
[3]

 Taguchi optimization methodology is 

applied to optimize cutting parameters in turning Ti-6%Al-

4%V extra low interstitial with coated and uncoated 

cemented carbide tools under dry cutting condition and 

high cutting speed.  

      
Table 3.Factor and level used in this experiment 

    

Factors Levels 

1 2 3 

Cutting 

speed 

55 75 95 

Feed rate 0.15 0.25 0.35 

Depth of  

cut 

0.10 0.15 0.20 

Tool 

type 

K313 KC9225 KC5010 

 

The turning parameters evaluated are cutting speed of 55, 

75, and 95 m/min, feed rate of 0.15, 0.25 and 0.35 mm/rev, 

depth of cut of 0.10, 0.15 and 0.20 mm and tool grades of 

K313, KC9225 and KC5010, each at three levels.  

 

 
 

Fig 3.Main Effect Plot 

 

The analysis of results show that the optimal combination 

of parameters are at cutting speed of 75 m/min, feed rate of 

0.15 mm/min, depth of cut of 0.10 mm and tool grade of 

KC9225. The cutting speed and tool grade have a 

significant effect on surface roughness are 0.000 and have 

a contribution are 47.146% and 38.881%, respectively. At 

optimal condition, contribution of each cutting parameter 

on surface roughness is reached at 20.47 from tool grade, 

21.01 from feed rate, 11.54 from depth of cut and 11.17 

from cutting speed. 

 

D. Rahul Davis 2013[4] The present work is associated with 

turning operation of En-19 steel. The paper represents the 

influences of five different cutting parameters like 

pressurized coolant jet, rake angle, depth of cut, spindle 

speed and feed rate on the surface roughness of the En-19 

steel. 

 
Table 4. Details of the Turning Operation. 

 

Factors Level1 Level2 

Depth of cut  0.5 1.0 

Feed 0.16 0.8 

Cutting speed 760 1580 

Pressurized 

coolant jet 

0.5 1.0 

Rake angle 40 70 

 

In the experiment Taguchi technique was used to calculate 

the various readings by using MINITAB15 software. 

Orthogonal L16 array was used and signal to noise ratio 

and the analysis of variance (ANOVA) are employed to 

interpret the cutting parameters. The carbide tipped tool 

having negative and positive rake angle according to the 

combination of the experiment was used. The experiment 

setup included spindle speed of 780 and 1560 rev/min, 

pressurized coolant jet of 0.5 and 1 bar, rake angle 4 and 7 

degrees, depth of cut of 0.5 and 1 mm and feed rate 0.16 

and 0.8 mm/rev. At last confirmation test was done to 

compare the value with final outcome to confirm the 

effectiveness of the surface roughness of En-19 steel. 

E. N.H.Rafai [5] this paper presents experimental and 

analytical results of a preliminary investigation into 

dimensional accuracy and surface finish achievable in dry 

turning.  
 

Table 5. Controlled parameter and their levels. 

 

 

Control 

Parameters 

 

Symbol 

Levels 

Level 

01 

Level 

02 

Level 

03 

Cutting 

speed  

A 54 150 212 

Feed rate B 0.11 0.22 0.30 

Depth of cut C 0.5 1.0 1.5 

 
The Taguchi method and Pareto ANOVA analysis is used 

to determine the effects of the three major controllable 

machining parameters, viz. cutting speed, feed rate and 

depth of cut on dimensional error, surface roughness and 

circularity, and subsequently to find their optimum 

combination. The results indicate that while the cutting 

parameters have varying influence on the quality 

characteristics at different levels, the utilization of low feed 

rate can optimize the dimensional error, surface roughness 

and circularity of cylindrical component parts 

concurrently. 
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V.   CONCLUSION  

   In this study the optimal cutting condition for turning 

was selected by varying adjustable cutting parameters. 

With the L8 orthogonal array, experimental runs and 

determining suitable optimal cutting parameters for surface 

finish and cutting force. The surface finish achievement of 

the confirmation runs under the optimal cutting parameters 

indicated that of the parameter settings used. In this study, 

taguchi method wills 0apply to produce the best surface 

roughness in this turning operation. Also, taguchi method 

is an efficient and effective method for optimizing surface 

roughness in a turning.  

VI.   PROBLEM OBJECTIVES 

      Investigating the effect of machining parameters 

(cutting speed, depth of cut, Feed Rate and nose radius) on 

surface roughness and material removal rate and power 

consumption. To find out the optimum machining 

parameters for surface Roughness and material removal 

rate. To prepare Prediction model using mini tab software 

for each quality (surface roughness ,power consumption 

and material removal rate). 
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