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Abstract— The influence of cutting parameters in the facing 

process mainly affects the surface roughness and machining 

time of product. The growing competition for higher 

productivity with high quality surface finish has created the 

need of using high quality machining tool .There are several 

issues of machining on raw material that need to be studied 

such as surface finish of the material, tool wear, tool life, 

cutting force, heat generation in between tool –chip interface 

the ultimately cost of finished product.  {In this paper and 

effort is made to review the literature on Analysis of cutting 

parameters in machining with the assist of Taguchi Method. 

The mean of this research is to decide the cutting tool and the 

optimum cutting situation required for the metal cutting of 

these materials. The significant cutting parameters in turning 

process mostly cutting speed, feed rate, depth of cut, spindle 

speed affect the surface finish of the material. Effects of 

different design and experimentations. Types of material and 

cutting inserts and response parameters like surface finish, 

tool wear, cutting force etc has also been studied. 

Keywords: Taguchi method, Analysing, Surface finish, 

Turning Operation 

I. INTRODUCTION 

Metal cutting, or simply machining, is one of the oldest 

processes for shaping the components in the manufacturing 

industry. It is estimated that 15% of the value of all 

mechanical components manufactured worldwide is derived 

from machining operations. However, despite its obvious 

economic and technical importance, machining remains one 

of the least understood manufacturing operations due to the 

low predictive ability of the machining models. In modern 

industry the goal is to manufacture low cost, high quality 

products in short time. Automated and flexible manufacturing 

systems are employed for that purpose along with 

computerised numerical control (CNC) machines that are 

capable of achieving high accuracy and very low processing 

time. Turning is the first most common method for cutting 

and especially for the finishing machined parts. In a turning 

operation, it is important task to select cutting parameters for 

achieving high cutting performance. Usually, the desired 

cutting parameters are determined based on experience or by 

use of a handbook. 

II. SINGLE POINT CUTTING TOOL 

A tool is a wedge shape object that is made of hard materials 

as high carbon steels, satellite, ceramics, diamond, and most 

commonly abrasives. Hardness is the main requirement of the 

tool. It should have resistance to with stand cutting forces that 

are applied on the work piece with enough. The tool material 

should possess wear resistance, toughness, hot hardness, 

thermal conductivity, specific heat and coefficient of friction 

etc. All these required properties are to be very high for a 

good tool. According to the number of cutting edges the tools 

are classified as single point cutting tool and multi pint 

cutting tool. The slope of the tool face is measured from the 

cutting edge and if the obtained slope is towards the cutting 

edge the angle is negative side rake. If the obtained angle is 

away from the cutting edge then the angle is positive side rake 

angle.  The rake angle will be zero if no slope value is 

obtained. The single point cutting tool has only one cutting 

point or edge. These tools used for turning, boring, shaping 

or planning operations. These tools used on lathe, boring and 

shaper machines. 

 
Fig. 1: Nomenclature of single point cutting tool 

 A single point cutting tool consists of a sharpened 

cutting part and the shank and main parts or elements which 

are: 

1) Shank: It is the main body of the tool. 

2) Flank: The surface or surfaces below the adjacent to the 

cutting edge is called flank of the tool. 

3) Face: The surface on which the chip slides is called the 

face of the tool. 

4) Heel: It is the intersection of the flank and the base of the 

tool. 

5) Nose: It is the point where the side cutting edge and end 

cutting edge intersect. 

6) Cutting Edge: It is the edge on the face of the tool which 

removes the material from the work piece. The cutting 

edge consists of the side cutting edge (major cutting 

edge) and cutting edge (minor cutting edge) and the nose. 

III. TAGUCHI METHOD 

Taguchi methods are geometric methods, or at times called 

robust design methods, developed by Genichi Taguchi to 

develop the quality of affected goods, and additional recently 

also apply to engineering and which create high-quality 

products with low progress and manufacturing costs. Signal 

to noise ratio and orthogonal array are two main tools used in 

robust design. The S/N ratio characteristics can be separated 

into three categories when the characteristic is constant a) 

Smaller is the better b) Nominal the best c) Larger is better 

characteristics. The influence of every control factor can be 

more obviously presented with response graphs. Optimal 

cutting conditions of control factors can be very effortlessly 

determined from S/N response graphs. Parameters design is 
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the main step in Taguchi method to get reliable outcome 

without increasing the experimental expenses. 

 
Fig. 2: Flow chart of Taguchi method 

IV. MATERIAL 

A material is a chemical substance or mixture of substances 

that constitute an object. Materials can be pure or impure, a 

singular composite or a complex mix, living or non-living 

matter, whether natural or man-made, either concrete or 

abstract. Materials can be classified based on different 

properties such as physical and chemical properties (see List 

of materials properties), geological, biological 

or philosophical properties. In the physical sense, materials 

are studied in the field of materials science. In industry, 

materials are inputs to production or manufacturing 

processes. They may either be raw material, that is, 

unprocessed, or processed before being used in more 

advanced production processes, either 

by distillation or synthesis (synthetic materials). 

A. Work Piece Materials:  

The metal cutting industry produces an extremely wide 

variety of components machined from many different 

materials. Each material has its own unique characteristics 

that are influenced by alloying elements, heat treatment, 

hardness, etc.  

1) The Material of this experiment is EN19. 

2) It has high wear resistance property. 

3) The cost of material is cheaper. 

4) It has good ductility and shock resistance. 

B. Cutting Tool Materials: 

Cutting tool materials are materials that are used to 

make cutting  tools that are used in machining (drill bits, tool 

bits, milling cutters, etc.). In this Experiment we are using 

High Speed Steel (HSS-M7 S400) as a cutting tool material.  

1) High speed steel having temperature up to 500°c and 

high wear resistance. 

2) It having higher strength. 

3) It is used in drilling, milling, turning, boring. 

V. METHODOLOGY    

I have selected a Mild steel EN19 material, which is a high 

quality alloy steel with tensile strength EN19 is a suitable for 

application with very high loading, in recent year mild steel 

EN19 has become an established material in the oil and gas 

sector. The material lends itself well to any application where 

strength each a primary consideration. The case hardening or 

surface hardening is a process of hardening the surface of 

metal, often low carbon steel, by infusing element into the 

material surface, forming a thin layer of a harder alloy. The 

hardness test is performed when quick and reading is required 

and also when the materials have hardness beyond the range 

of brinell hardness test. It differs from the brinell hardness 

tests that in this test load for the making indention are smaller 

and thus make small and shallow indention. Due to these 

reason, the Rockwell hardness test is widely used in the 

industry. The Mild Steel EN 19 is a high tensile steel with 

good ductility and shock resistance. EN 19 is a high quality 

Quenched and Tempered Alloy Structural steel. Good 

ductility is a result of high quality steel, high tensile strength 

and shock resisting properties in combination with resistance 

to wear. 

VI. CONCLUSION 

This presentation is based on an application of the parameter 

design of the Taguchi method in the analysis of turning 

operations. The following conclusions can be drawn based on 

the experimental results of this study. The effects of single 

process parameter on cutting force were analyzed. In the 

range of the parameters defined previously, the cutting force 

increased with an increase in the feed rate and depth of cut, 

decreased with an increase in the spindle speed, similar to 

conventional machining. And there exists an optimal pulse 

duty cycle, Which indicated the effect of temperature on the 

strength rate between the tool material and work piece 

material. 
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