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Abstract— These days one of the most important machining 

processes in industries is turning. Turning is affected by 

many factors such as the cutting velocity, feed rate, depth of 

cut and geometry of cutting tool etc., which are input 

parameters in this project work. The desired product of 

dimensional accuracy and less surface roughness is 

influenced by cutting force and tool vibration which are the 

responses and the functions of these input parameters. In 

this review paper  we determine the optimal setting of 

cutting parameters cutting speed (N) , depth of cut(d) , 

feed(f) and principal cutting edge angle (Φ) of the tool to get 

a minimum cutting force and tool vibration. 
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I. INTRODUCTION 

In the modern industry technology is advancing. For that 

engineers should be ready to achieve product of good 

surface finish, economic production, less wear of cutting 

tool with optimizing the use of resources. One of the most 

important manufacturing processes in mechanical 

engineering is metal cutting which is defined as metal 

removal of chips from job to achieve the desired product of 

appropriate shape, size and surface roughness. In metal 

cutting most regularly used method is turning in which a 

single point cutting tool does metal removal by giving feed 

in a parallel direction to the axis of rotation. Turning can be 

done in an automated lathe machine which does not require 

more labor or frequent supervision by operator [1].   

Tool vibration plays an important role in turning. A 

large number of extensive studies have been conducted in 

the past on tool vibration control. Vibration in a turning is of 

3 types. Free vibration has little insignificance as compared 

to other 2 types. Self-excited vibration is produced from 

instability in turning. Vibration in a machine is direct effect 

of dynamic nature of force in turning process which is called 

forced vibration. It is needed to be reduced because an 

uncontrolled vibration brings wear in cutting tool, decreases 

the surface finish and also produces unhealthy noise. Tool 

vibration analysis has revealed that cutting parameters not 

only have an effect on the amplitude of vibration, but also 

on the variation of the natural frequency of the tool. 

Vibration can be measured in terms of peak to acceleration, 

r.m.s of velocity and peak to peak displacement. Here in this 

project work peak to peak displacement is taken into 

consideration for measuring vibration [1].   

 
Fig. 1: Turning process. 

Turning machines typically referred to as lathes, 

can be found in a variety of sizes and designs. While most 

lathes are horizontal turning machines, vertical machines are 

sometimes used, typically for large diameter work pieces. 

Turning machines can also be classified by the type of 

control that is offered. A manual lathe requires the operator 

to control the motion of the cutting tool during the turning 

operation. Turning machines are also able to be computer 

controlled, in which case they are referred to as a computer 

numerical control (CNC) lathe. CNC lathes rotate the work 

piece and move the cutting tool based on commands that are 

pre-programmed and offer very high precision. In this 

variety of turning machines, the main components that 

enable the work piece to be rotated and the cutting tool to be 

fed into the work piece remain the same. Figure 2. Show the 

lathe machine and it components [2]. 

 
Fig. 2: Lathe Machine 

1) Headstock    

2) Motor controls   

3) 3-jaw chuck    

4) Bed ways    

5) Carriage    

6) Tool post    

7) Cross slide    

8) Compound rest   

9) Compound rest    

10) Tailstock quill   

11) Tailstock quill locking lever 

12) Tailstock 

13) Tailstock quill hand wheel 

14) Change gear cover 
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15) Lead screw 

16) Carriage hand wheel 

17) Apron 

18) Cross slide feed handle 

19) Threading dial 

20) Power feed lever 

21) Tailstock lock 

II. TAGUCHI TECHNIQUES 

It is a statistical method used to improve the quality of 

manufactured product. According to Taguchi “Quality is the 

loss imparted to society from the time a product is shipped.” 

Science experimental procedures are generally expensive 

and time consuming we need to satisfy the design objective 

with minimum number of tests. Taguchi method involves 

laying out the experimental condition using orthogonal 

array. It is a specially constructed table which ensures that 

experiment design is both straight forward and consistent. 

By adopting this method number of analytical exploration 

needed to get the required design is significantly reduced. 

Hence testing time and experimental cost both are reduced. 

Orthogonal array provides much reduced variance for the 

experiment resulting optimum setting of process control 

parameter. It is carried in three step approach i.e. system 

design, parameter design, tolerance design. In system 

design, scientific and engineering principles are used to 

generate a prototype of the product that will encounter 

functional requirements. Parameter design is to optimize the 

settings of process parameter values for enlightening 

performance characteristics. And in tolerance design, 

tolerances are set around the target a value of the control 

parameter identified in the parameter design phase and is 

done only when the performance variation attained by the 

settings identified in the parameter design stage is 

unacceptable. Taguchi also defined a performance measure 

known as the signal to noise ratio (S/N) and aims to 

maximize it by properly selecting the parameter levels [3].  

III. ANOVA 

The ANOVA was used to investigate which design 

parameters significantly affect the quality characteristic. The 

ANOVA is performed by separating the total variability of 

the S/N ratios into contributions by each of the design 

parameters and the errors. The total variability of S/N ratio 

is measured by the sum of the squared deviations from the 

total mean S/N ratio [3]. 

IV. MATERIAL   

All cutting tools that are used in turning can be found in a 

variety of materials, which will determine the tool's 

properties and the work piece materials for which it is best 

suited. These properties include the tool's hardness, 

toughness, and resistance to wear. The most common tool 

materials that are used include the following: 

 High-speed steel (HSS) 

 Carbide 

 Carbon steel 

 Cobalt high speed steel 

The material of the tool is chosen based upon a 

number of factors, including the material of the work piece, 

cost, and tool life. Tool life is an important characteristic 

that is considered when selecting a tool, as it greatly affects 

the manufacturing costs. A short tool life will not only 

require additional tools to be purchased, but will also require 

time to change the tool each time it becomes too worn 

 
Fig. 3: Shapes of turning cutting tool 

Carbide cutting surfaces are often useful when 

machining through materials such as carbon steel or 

stainless steel, as well as in situations where other tools 

would wear away, such as high-quantity production runs. 

Sometimes, carbide will leave a better finish on the part, and 

allow faster machining. Carbide tools can also withstand 

higher temperatures than standard high speed steel tools. 

The material is usually tungsten-carbide cobalt, also called 

"cemented carbide", a metal matrix composite where 

tungsten carbide particles are the aggregate and metallic 

cobalt serves as the matrix. The process of combining 

tungsten carbide with cobalt is referred to as sintering or Hot 

Isocratic Pressing (HIP).  

V. CONCLUSIONS 

The following conclusions can be drawn after the 

experiment and study on turning of SS 630 with the carbide 

insert tool:  

1) Taguchi method can be efficiently used in off-line 

quality control in that the experimental design is 

combined with the quality loss.  

2) From the study it is found that the main factors 

affecting more the cutting force and tool vibration are 

principal cutting edge angle and depth of cut. Cutting 

speed and feed rate are less affecting as compared to 

the above two mentioned parameters. The two 

responses cutting force and tool vibration are 

combined together to one.  
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