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Abstract— This research paper gives you the report on the 

for knowing the optimal cutting parameter required in 

milling for save the tool from the vibrational effect. Input 

Parameter like feed depth of cut spindle speed  by perform  

the milling operation  in certain combination of feed depth 

of cut and speed we can optimized the vibration and we 

found the optimum power required during cutting and also 

the minimum vibration condition and some various thinks 

also like less cutting force for minimum power required. In 

This paper characterize that the comparison and analysis 

between three different material like cast iron, aluminum, 

mild steel. According to material we get different cutting 

condition for optimum condition. Experiment performed in 

BIT DURG college workshop. And we took different 

readings in various combination of feed depth of cut and 

spindle speed. Output from this thesis would be the 

information Assemblage of cutting force, vibration, chip 

thickness, engagement energy, tool losing edge volume and 

machined surface on work piece. The main purpose of this 

study is to understand that set of input parameters by which 

we can get the optimum values of vibration and power as 

well as save the life of tool. 
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I. INTRODUCTION 

Manufacturing processes can be grouping according to the 

type of energy used in the process itself, such as mechanical, 

chemical, electrochemical, electrical and laser processes. 

The milling process has been extensively applied in die 

components, aeronautical, astron automobile parts and other 

products in manufacturing industry. One of the most 

important parameters of the technological system is the 

rigidity. Not only on the accuracy of dimension sand shapes 

of machining surface depend upon the  parameters. Milling 

is the most general form of machining, it is a material 

removal process which can create a variety of features on a 

part by cutting away the unwanted material. A milling 

machine removes metal by rotating a multipoint cutting tool 

against the work piece. The work is finished at a faster rate 

than with the single point cutting tool. The surface finish is 

also better due to multi cutting edges. In most of the milling 

there are three type of motion possible except rotation. 

The quality play very important role in any type of 

manufacturing process and as well as the life of cutting tool 

also the taguchi method has been developed to predict the 

optimum process parameter for optimum cutting condition 

on milling of all three materials. 

 
Fig. 1: Experiment performed in this milling machine of 

BIT college Work shop 

II. PROBLEM IDENTIFICATION 

Optimum tool life is of great concern in manufacturing 

environments where, economy of machining operation plays 

a key role in competitiveness in the market. The milling 

process compare to the other metal machining process is 

quite slow thus having a low production rate. Vibrations 

arise during the milling due to two reasons. The main reason 

is that the chips are removed intermittently with 

discontinuous engagement of the tooth of tool. The second 

reason is that the teeth of the rotating  cutter machine has a 

wavy surface. It affects negatively not only the operating 

life of the tool but also the tools of the device - mainly the 

spindle. 

Thus the problems identified are: 

1) Performing vibration analysis on the machined case in a 

clamped fixture and of the machine spindle. 

2) Performing experimental testing by varying machining 

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

III. SELECTION OF MATERIALS 

1) Aluminium  

2) cast iron  

3) mild steel 
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Fig. 2: Work piece material 

IV. METHODOLOGY 

is completely different from the conventional practices of 

quality engineering. The philosophy which based on three 

fundamental concepts are: Quality should be designed into 

the product and not in its inspection. To achieve the quality 

it is best to minimize the deviation from the target and 

product shall be designed to be insensitive to the 

uncontrollable   environmental factors. The cost of quality is 

measured as a function of deviation from the standard and 

the losses should measure the system-wide. 

Selection of Objective function: The aim is to 

minimize the roughness of the work piece. So objective 

function smaller the better is selected 

Smaller the better Smaller the better  

(S/N)s = -10 log  

Where n is the number of measurement in a trial, y 

is the observed value 

A. Select Appropriate Orthogonal Array: 

Before selecting an orthogonal array, the minimum number 

of experiments to be conducted is to be fixed based on the 

formula below 

N Taguchi = 1 + NV ( L – 1 ) 

N Taguchi = Number of experiments to be conducted 

NV = Number of parameters Independent - 3 speed, depth of 

cut and feed              

Dependent – 1 surface roughness )L = Number of levels In 

this work 

NV = 4 and L = 3, Hence N Taguchi = 1 + 4 ( 3 - 1) = 9 

We used taguchi optimization process on software 

and we directly find the result by taguchi algorithm. And 

after this we apply the ANOVA and find out the 

participation of each parameter of input with respect to each 

other.  

V. DATA COLLECTION IN WORKSHOP 

speed (rpm) depth of cut (mm) feed (mm/min) force (Kgf) temperature       (*C) vibration (Hz) SNRA1 

60 0.5 10 2.5 33.0 122.0 -41.7272 

60 0.6 18 4.5 34.2 369.0 -51.3405 

60 0.7 40 8.0 37.2 392.7 -51.2812 

90 0.5 18 3.0 33.5 129.0 -42.2118 

90 0.6 40 5.0 35.5 374.0 -51.4574 

90 0.7 10 6.0 36.4 382.0 -51.6413 

120 0.5 40 3.5 33.8 163.0 -44.2438 

120 0.6 10 4.0 33.8 178.3 -45.0230 

120 0.7 18 7.0 36.1 390.2 -51.2578 

Mild steel work shop data

This all date we are find by experiment in our 

college workshop with the observation under the superior of 

workshop. 

speed (rpm) depth of cut (mm) feed (mm/min) force (Kgf) temperature       (*C) vibration (Hz) SNRA1 

60 0.5 10 0.25 32.5 27.3 -28.7233 

60 0.6 18 2.00 34.6 48.8 -33.7684 

60 0.7 40 4.00 35.2 110.1 -39.8357 

90 0.5 18 0.50 33.4 34.7 -30.8066 

90 0.6 40 2.50 34.7 60.6 -35.6495 

90 0.7 10 3.00 34.9 63.4 -36.0418 

120 0.5 40 1.00 33.9 37.6 -31.5038 

120 0.6 10 1.50 34.5 42.8 -32.6289 

120 0.7 18 3.50 35.2 80.0 -38.0618 

Aluminium data

Some of the equipment are required for 

measurement  this all data like force temperature vibration. 

Equipment used like dynamometer vibration meter 

noncontact infrarate temperature measuring gun. 

speed (rpm) depth of cut (mm) feed (mm/min) force (Kgf) temperature       (*C) vibration (Hz) SNRA1 

60 0.5 10 2.00 34.5 38.0 -31.75957 

60 0.6 18 4.00 36.4 122.0 -41.7272 

60 0.7 40 6.00 37.4 180.0 -45.1055 

90 0.5 18 0.50 35.0 56.4 -35.0256 
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90 0.6 40 2.50 36.5 136.0 -42.6708 

90 0.7 10 3.00 37.0 167.0 -44.4543 

120 0.5 40 1.00 36.0 59.8 -35.5340 

120 0.6 10 1.50 36.0 110.4 -40.8594 

120 0.7 18 3.50 37.4 168.2 -44.5165 

Cast iron

To have a better understanding of the readings 

received from the experimentation MATLAB software is 

used, it will help in plotting graph between the parameters 

like cutting force and vibration, cutting force and 

temperature, thrust force and vibration and thrust force and 

temperature for mild steel, cast iron and aluminium  

workpieces. 

 
Fig. 3: vibration vs cutting force 

VI. RESULTS & DISCUSSION 

For the mild steel we find the optimum vibration in 

combination of parameter For mild steel result 

For mild steel0.7 mm depth of cut and along with 

40 mm/mint as feed rate0.7 mm depth of cut and along with 

40 mm/mint as feed rate. for cast iron  from the below fig 

we can conclude that we get optimum cutting condition in 

90 rpm of spindle speed with 

 
Similarly for aluminium 

 
For aluminium optimum speed should  60rpm 

depth of cut 0.7mm and 40mm/mint.  

From the above all graph we know the all optimum 

condition for all materials. 
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