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Abstract— Manufacturing industries try to create primes 

quality merchandise at lower price to stay competitive within 

the market. The merchandise could also be created 

victimization varied producing ways, like machining, 

grinding etc. edge is among the foremost common machining 

processes accustomed create planar surfaces with quicker 

material removal and sensible surface quality. The basic 

target of the exploration of metal cutting is that the goals of 

keen issues related with the affordable and exact expulsion of 

metal from work piece. it's been perceived that the 

dependable quantitative forecasts of the various mechanical 

execution measures, in a perfect world among the sort of 

conditions, are basic to create improvement procedures for 

choosing cutting conditions in method emerging with. In this 

Project, experiments are going to be conducted to boost the 

surface end quality of “EN - 31 work piece by carbide and 

HSS tools”. A series of experiments are done by variable the 

edge parameters spindle speed, feed rate, and depth of cut. 

Taguchi methodology is employed to check the impact of 

method parameters and establish correlation among the 

spindle speed, feed rate, and depth of cut. Concerning the 

significant machinability factor, surface completion. 

Validations of the modeled equations will be proved to be 

well within the agreement with the experimental data. 

Keywords: Turning, depth of cut, Spindle speed, feed, MRR, 

Taguchi Method, Mini Tab 

I. INTRODUCTION 

A lathe machine is a machine tool which is used to remove 

metals from a work piece to give a desired shape and size. 

Lathe Machines are used in metalworking, woodturning, 

metal spinning, thermal spraying, glass working, and parts 

reclamation. 

The various other operations that you can perform 

with the help of Lathe Machine can include sanding, cutting, 

knurling, drilling, and deformation of tools that are employed 

in creating objects which have symmetry about the axis of 

rotation. 

There are several components of a lathe, later on; I 

discuss the most important Parts of Lathe with their function. 

It is also known as the father of all standard machine tools. 

The function of Lathe is to remove the metal in the 

form of chips from a piece of work by mounting the same 

rigidly  on a machine spindle and  revolving at the required 

speed and  the cutting tool is fed against the work  either 

longitudinally or crosswise to make the work  to the required 

shape and  size. 

A. Parts of Lath Machine and their Functions 

 
A lathe machine tool consists of several parts like:   

1 Headstock  8 Tool post 

2 Bed   9 Apron 

3 Tailstock  10 Lead Screw 

4 Carriage   11 Feed rod 

5 Saddle   12 Chuck 

6 Cross-slide  13 Main spindle 

7 Compound rest  14 Leg 

Turning operation in the lathe: 

The operation by which we remove the excess material from 

the work piece to produce a cone-shaped or a cylindrical 

surface. 

There are several types of turning operations, those are: 

a) Straight turning  d) Finish turning 

b) Shoulder turning e) Taper turning 

c) Rough turning  f) Eccentric turning 

B. Tool Life 

This term tool life is basically indefinable, there is no 

universally accepted definition of it. The life must be such 

that with reference to the method aims. a standard method of 

quantifying the top of a tool life is to place a limit on the most 

acceptable flank wear, VB or VBmax. The constants n and C 

is also found for specific work piece and power material and 

feed, f, either by experiment or from revealed information. 

C. Factors Affecting the Surface Finish 

Whenever two machined surfaces meet each other, the 

standard of the sexual activity elements plays a very 

important role within the performance and wear of the mating 

parts. The height, shape, arrangement and direction of those 

surface irregularities on the work piece rely upon variety of 

things such as: 

1) The machining variables, which include 

1) Cutting speed 

2) Feed, and 

3) Depth of cut. 

2) The tool geometry 

Some geometric factors, which affect achieved surface finish, 

include: 

1) Nose radius 
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2) Rake angle 

3) Side cutting edge angle, and 

4) Cutting edge. 

II. LITERATURE REVIEW 

Pankaj Kumar Sahu, Novel Kumar Sahu, Ankit Dubey[1]   

“Optimization of Cutting Parameters by Turning Operation 

in Lathe Machine.” et al. Investigate. Cutting Speed The 

harder the work material, the slower the cutting speed. The 

softer the work material the faster the recommended cutting 

speed. 

The harder the cutting tool material, the faster the 

cutting speed. The softer the cutting tool material the slower 

the recommended cutting speed. 

If the cutting speed is too slow than a lot of time is 

wasted during the machine process but if the cutting is too 

fast than also time is wasted in replacing or regrinding the 

cutters so the process should be carried out with an optimum 

cutting speed. 

Krishankant, Jatin Taneja, Mohit Bector, Rajesh 

Kumar[2] “Application of Taguchi  Method for Optimizing 

Turning Process by the effects of Machining Parameters” et 

al. Investigate 

The effect of parameters spindle speed on the metal 

removal rate values is shown above figure for S/N ratio. Its 

effect is increasing with increase in spindle speed upto 347 

RPM beyond that it is decreasing. So the optimum spindle 

speed is level 2 i.e. 347 RPM. 

A. Feed Rate 

The effect of parameters feed rate on the metal removal rate 

values is shown above figure S/N ratio. Its effect is increasing 

with increase in feed rate. So the optimum feed rate is level 3 

i.e. 0.458 mm/rev. 

B. Depth of Cut 

The effect of parameters depth of cut on the metal removal 

rate values is shown above figure for S/N ratio. Its effect is 

inc reasing with increase in depth of cut. So the optimum 

depth of cut is level 3 i.e. 0.458 mm/rev. 

Vikas B. Magdum,Vinayak R. Naik [3] “Evaluation 

and Optimization of Machining Parameter for turning of EN 

8 steel” et al. Investigate 

Optimum parameter level for minimum thrust force 

Z are 2nd level of parameter A, 2nd level of parameter B, 1st 

level of parameter C and 1st level of parameter D. This 

implies that the level of parameters at designated levels as A2, 

B2, C1, D1 are the best combination to get minimum thrust 

force Z in turning of EN 8 bar.  Optimum parameter  level  for  

minimum  feed force Y are 2nd level of parameter A, 2nd 

level of parameter B, 1st  level of parameter C and 1st  level 

of parameter D. This implies that the level of parameters at 

designated levels as A2, B2, C1,  D1 are the best combination 

to get minimum thrust force Z in turning of EN 8 bar. 

Srinivas Athreya1, Dr Y.D.Venkatesh [4] 

“Application of Taguchi Method For Optimization of Process 

Parameters In Improving The Surface Roughness of Lathe 

Facing Operation.” et al. Investigate. 

Illustrates the application of the parameter design 

(Taguchi method) in the optimization of facing operation. 

The following conclusions can be drawn based on the above 

experimental results of this study: 

Taguchi’s Method of parameter design can be 

performed with lesser number of experimentations as 

compared to that of full factorial analysis and yields similar 

results. 

Taguchi’s method can be applied for analyzing any 

other kind of problems as described in this paper. 

It is found that the parameter design of the Taguchi 

method provides a simple, systematic, and efficient 

methodology for optimizing the process parameters. 

M. Kaladhar1, K. Venkata Subbaiah, Ch. Srinivasa 

Rao and K. Narayana Rao [5] “Optimization of process 

parameters in turning of aisi202 Austenitic stainless steel” et 

al. Investigate. 

The following are conclusions drawn based on the 

experiment conducted in turning of AISI 202 steel with CVD 

coated cemented carbide cutting tool. 

1) From the ANOVA Table, the feed and nose radius are 

significant factors. 

2) 57.59% contributed by the feed on surface roughness and 

24.82% contributed by the nose radius on surface 

roughness. 

3) There is a slight inclination of significance in case of 

interaction between speed and nose radius to influence 

surface roughness when compared with other 

interactions. 

4) It is observed that the predicted values and measured 

values are close to each other. 

5) In order to obtain a good surface finish on AISI 202 steel,  

higher  cutting  speed,  lower  feed  rate,  lower depth of 

cut and higher nose radius are preferred. 

Md. Moin Uddin, Sayed Shafayat Hossain [6] 

“Optimization of Tool Wear for Different Metals in Turning 

Operation Using ANOVA & Regression Analysis” et al. 

Investigate. 

In this research work, the wear of high speed steel 

cutting tool has been analyzed for turning operation under 

various parameters for AISI 1040 steel, 6061 aluminium and 

ASTM A48 grey cast iron as workpiece materials. 

 From the results obtained, the following conclusions 

can be drawn: 

1) Tool wear increases with the increase of spindle speed, 

depth of cut and feed rate. 

2) ASTM A48 grey cast iron shows greater tool wear than 

AISI 1040 steel, as mild steel shows greater tool wear 

than 6061 aluminium. That means, cutting harder 

materials causes tool wear rapidly. 

3) For AISI 1040 steel, 6061 aluminium and ASTM A48 

grey cast iron at spindle speed 112 rpm, depth of cut 0.5 

mm and feed rate 0.138 mm/rev minimum tool wear is 

found 

4) From ANOVA it is seen that for AISI 1040 steel the 

percent contribution of spindle speed (52.16%), depth of 

cut (45.68%) and feed rate (0.27%). For 6061 aluminium 

the percent contribution of spindle speed (52%), depth of 

cut (43.43%) and feed rate (0.57%) and for ASTM A48 

grey cast iron the percent contribution of spindle speed 

(53.79%), depth of cut (44.96%) and feed rate (0.45%). 

Hence, it can be said that the effect of spindle speed and 
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depth of cut is more as compared to feed rate in tool wear 

on materials. 

5) The relationship between the cutting parameters and the 

tool wear, modeled by multiple linear regression are in 

following equations forms: 

Tool wear = - 0.0469 + 0.000310 Spindle speed + 0.100 

Depth of cut- 0.138 Feed rate (R=0.98) (For AISI 1040 

Steel) 

Tool wear = - 0.0258 + 0.000212 Spindle speed + 0.0667 

Depth of cut- 0.150 Feed rate (R=0.97) (For 6061 

Aluminium) 

Tool wear = - 0.0630 + 0.000488 Spindle speed + 0.153 

Depth of cut- 0.301 Feed rate (R=0.99) (For ASTM A48 

Grey Cast Iron) 

The optimum equations for different materials can 

be used to estimate the expressed values of the performance 

level for any parameter levels and for continuous quality 

improvement of the product. 

III. TAGUCHI APPROACH 

A. Definition 

Taguchi has envisaged a replacement methodology of 

conducting the look of experiments that are supported well-

defined tips. This methodology uses a special set of arrays 

spoken as orthogonal arrays. These traditional arrays stipulate 

the suggests that of conducting the nominal sort of 

experiments, that will supply the entire data of all the factors 

that have a sway on the performance parameter. The crux of 

the orthogonal arrays methodology lies in choosing the extent 

combos of the input vogue variables for each experiment. 

B. Orthogonal Array 

The Table 1 demonstrates a L9 OA. There are absolutely nine 

analyses to be led and each trial depends on the mix of level 

qualities as appeared in the table. For instance, the third trial 

is directed by keeping the free structure variable 1 at 

dimension 1, variable 2 at dimension 3, variable 3 at 

dimension 3, and variable 4 at dimension 3. 

L9(34) Orthogonal array 

Experim

ent 

Independent Variables Performa

nce 

Paramete

r Value 

Varia

ble 1 

Varia

ble 2 

Varia

ble 3 

Varia

ble 4 

1 1 1 1 1 P1 

2 1 2 2 2 P2 

3 1 3 3 3 P3 

4 2 1 2 3 P4 

5 2 2 3 1 P5 

6 2 3 1 2 P6 

7 3 1 3 2 P7 

8 3 2 1 3 P8 

9 3 3 2 1 P9 

Table 1.1: Layout of L9 orthogonal array. 

IV. INPUT AND OUTPUT PARAMETERS: 

The selected input and output parameters after research and 

analysing the facts comes from the literatures and the books. 

Input Parameters Output Parameters 

Spindle Speed (rpm) Roughness (Ra) 

Feed Rate (mm/min.) 

Depth of Cut (mm) 

A. Factors with Levels Value: 

Factor Level 1 Level 2 Level 3 

Spindle Speed (rpm) 350 500 700 

Feed Rate (mm/min.) 0.20 0.25 0.30 

Depth of Cut (mm) 0.3 0.6 0.9 

V. CONCLUSION 

Literature depicts that a lot of work has been done by a 

number of authors for modeling, simulation and parametric 

optimization of surface roughness and material removal rate 

in turning process using different process parameters, 

different cutting tools, and different cutting condition. A 

review of journal articles published between 2001 and 2017 

yields studies that vary in scope and level of analysis, yet with 

reliable great outcomes. Some further developed 

investigations used cutting force, power consumption, 

material removal rate, or tool life as response factors at the 

same time with surface roughness. The authors additionally 

show clear and useful correlations between at any rate some 

of their control parameters and the response. These 

investigations did well to productively decide the parameters 

combinations important to minimize surface roughness of the 

turned surface. 
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