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ABSTRACT 

In This Experimental Study A Piezoelectrical Strain Gauge Is Used To Calculate The Feed Force (X-Axis), Thrust 

Force/Radial Force (Y-Axis) And Cutting Force/Tangential Force (Z-Axis) . When The Cutting Tool Will Be 

Engage With The Rotting Work Piece During That Period It Will Be Produce The Forces And That Force Will Be 

Display On The Screen Of The Strain Gauge In Numerical Forms . To Utilize That Taken Value We Will Analyze 

The Experiment By Using Taguchi Method On Minitab Software . Then Graphs Are Drown On How These Forces 

Vary Due To Variation In Speed, Feed And Depth  Of Cut Along With Change In Cutting Tool Material. 

Keywords: Analysis, Taguchi Method, Piezoelectrical Strain Gauge, Aisi 1018 Steel , Hss And Sts Cutting Tool . 

I. INTRODUCTION 

In This Modern Environment The Requirement Of The Products Like Axels, Shafts, Automobile Body 

Components, Structural Shapes, Gears, Pinions Etc. Increases Day To Day Life. For Producing These Products 

There Are Much Manufacturing Industries Are Present. In This Competition World Every Manufacturing 

Industry Wants To Produce Huge Amount Of Production With Less Investment ,Having Good Qualities. A 

Person Named As Genichi Taguchi Represent A Method Popularly Known As Taguchi Method ,On That 

Methodology We Can Analysis Our Production And Also Optimize The Problems Like Process Parameters 

During The Production Time . This Is The Best Optimizing Technic Present In The  Today’s World . In This Paper 

Studies Impact In Aisi 1018 Steel On Lathe Tool Dynamometer By Using Strain Gauge Varying With Without 

Coated Tool (Hss) And With Coated Tool. Then Analysis It By Using Taguchi Method.  

II. METHODOLOGY 

The Study Depends Upon Methodology Opted For The Processing As It Decides The Way Of Collecting The Data 

Manipulation ,Processing And Finally The Display Of The Results. 

a) Measurement Of Cutting Force By Using Piezoelectrical Strain Gauge Is The Best Techniques Available. 

b) The Machining Parameters Will Be Considered During The Machining W.R.T. Cutting Forces ,Trust Force 

And Feed Forces By  Predicting The Cuttting Performance Such As Depth Of Cut ,Feed/Rev And Speed. 

c) The Natural Frequency Of The Tool Holder Of Lathe Tool Dynamometer Will Be Calculated . 

d) Stress Calculation Will Be Carried Out For The Safe Design Of Lathe Tool Dynamometer. 

e) Analysis The Experimental Values By Using Taguchi Methodology. 

III. EXPERIMENTAL  PROCEDURE 
1. The Centre Lathe Machine Is Connected With A 3-Phase Ac Supplying Channel Which Will Be Working 

Under The Voltage In Between 415-440 V . 

2. Then Connect The Piezoelectrical Strain Gauge With 1-Phase Ac Supplying Channel Which Will Be Working 

Under The Voltage In Between 220-250 V . 

3. Mounted The Sensors Along With The Cutting Tool And Connected That Other Side Of Ware With The 

Piezoelectrical Strain Gauge . 

4. Setup The Force Calculation Program On Strain Gauge By Computer And Wait  For 2 To 5 Minutes . Then 

Balance The Channel To Get Zero Reading On Display With Tare Posts On The Panel. 

5. The Work Piece Is Mounded On The Chuck Of The Mandrel (Head Stock) Side And Then Facing Operation 

Is Performed To Make Flat The End Portion Of The Work Piece. 

6. Then We Provide Centre Drilled Over The Work Piece Which Will Be Supported By A Running Center In 

The Tail Stock. 
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7. A Reference Point Will Be Required For Undercutting Operation So We Will Provide A Groove On The 

Work Piece . 

8. Then Go For The Turning Operation And Simultaneously Take The Reading By Strain Gauge To Click On 

The Start Option . 

9. Note Down The Reading And Repeat The Procedure For Various Speed Along With Varying The Feed Rate 

And Also Changing The Cutting Tool Material .  

IV. MODELING AND ANALYSIS 
 For Hss Tool 

 

Figure1: W/P Material  Before And After Machining. 

Table 1 

At Speed 200 Rpm ,Feed 0.0016  Mm/Rev And Doc 0.2 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 0.13 10.48 7.11 

2 2.63 9.24 6.27 

3 2.36 0.1 0.07 

4 0.13 5.02 3.41 

5 0.92 10.82 7.35 

Table 2 

At Speed 200 Rpm ,Feed 0.0016  Mm/Rev And Doc 0.3 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 6.98 168.36 114.33 

2 21.6 66.93 45.45 

3 9.05 4.62 3.14 

4 27.25 114.47 77.73 

5 8.36 160.18 108.76 

Table 3 

At Speed 200 Rpm ,Feed 0.0016  Mm/Rev And Doc 0.5 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 5.22 4.89 3.32 

2 2.72 12.27 8.33 

3 7.2 4.16 2.83 

4 9.78 20.35 13.82 

5 0.74 6.97 4.73 
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Table 4 

At Speed 200 Rpm ,Feed 0.0016  Mm/Rev And Doc 0.6 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 10.63 0.38 0.26 

2 1.07 22 14.94 

3 2.41 36.69 24.91 

4 5.64 12.3 8.35 

5 1.26 11.46 7.78 

Table 5 

At Speed 200 Rpm ,Feed 0.0016  Mm/Rev And Doc 0.7 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 5.14 35.87 24.36 

2 1.71 31.9 21.66 

3 13.04 19.8 13.45 

4 1.7 3.9 2.65 

5 4.26 12.56 8.53 

 

Figure2  

    (From The Above Flow Chart It Is Shown That At Speed 200 Rpm And Feed 0.0016 Mm/Rev With Varying 

Different Type Of Depth Of Cut  I.E (0.2 ,0.3 ,0.5 ,0.6 ,0.7 )Mm . Series 1 Indicate Feed Force Series 2 Indicate 

Thrust Force Series 3 Indicate Cutting Force  ) 

Table 6 

At Speed 300 Rpm ,Feed 0.00133  Mm/Rev And Doc 0.2 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 1.15 4.83 3.28 

2 0.71 7.27 4.93 

3 0.05 0.74 0.5 

4 1.69 8.94 6.07 
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5 0.94 0.95 0.64 

Table 7 

At Speed 300 Rpm ,Feed 0.00133  Mm/Rev And Doc 0.3 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 4.24 6.31 4.29 

2 5.83 52.59 35.71 

3 5.51 9.5 6.45 

4 3.14 34.8 23.63 

5 3.35 19.21 13.04 

Table 8 

At Speed 300 Rpm ,Feed 0.00133  Mm/Rev And Doc 0.5 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 12.22 16.42 11.15 

2 25.15 16.05 10.9 

3 20.14 36.88 25.04 

4 38.21 24.03 16.32 

5 32.59 3.36 2.28 

Table 9 

At Speed 300 Rpm ,Feed 0.00133  Mm/Rev And Doc 0.6 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 7.4 27.15 18.44 

2 12.87 49.87 33.86 

3 7.39 32.19 21.86 

4 7.8 29.03 19.71 

5 1.12 27.64 18.77 

Table 10 

At Speed 300 Rpm ,Feed 0.00133  Mm/Rev And Doc 0.7 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 1.57 9.74 6.61 

2 4.81 11.12 7.55 

3 1.38 3.7 2.51 

4 3.59 9.85 6.69 

5 4.77 12.38 8.4 
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Figure 3 

  (From The Above Flow Chart It Is Shown That At Speed 300 Rpm And Feed 0.00133 Mm/Rev   With Varying 

Different Type Of Depth Of Cut  I.E (0.2 ,0.3 ,0.5 ,0.6 ,0.7 )Mm . Series 1 Indicate Feed Force Series 2 Indicate 

Thrust Force Series 3 Indicate Cutting Force) 

Table 11 

At Speed 325 Rpm ,Feed 0.00153  Mm/Rev And Doc 0.2 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 4.92 45.78 31.08 

2 22.62 28.71 19.5 

3 1.34 7.4 5.03 

4 8.86 13.14 8.93 

5 11.43 48.39 32.86 

Table 12 

At Speed 325 Rpm ,Feed 0.00153  Mm/Rev And Doc 0.3 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 4.32 3.28 2.23 

2 40.55 51.68 35.09 

3 17.79 51.58 35.02 

4 23.58 10.11 6.86 

5 39.7 90.64 61.55 

Table 13 

At Speed 325 Rpm ,Feed 0.00153  Mm/Rev And Doc 0.5 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 4.68 60.95 41.38 

2 11.16 12.45 8.46 
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3 28.91 51.05 34.66 

4 7.9 9.06 6.15 

5 12.19 66.44 45.11 

Table 14 

At Speed 325 Rpm ,Feed 0.00153  Mm/Rev And Doc 0.6 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 17.29 5.74 3.9 

2 19.5 7.32 4.97 

3 21.96 13.21 8.97 

4 26.22 34.78 23.62 

5 29.29 34.38 23.35 

Table 15 

At Speed 325 Rpm ,Feed 0.00153  Mm/Rev And Doc 0.7 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 4.1 48.36 32.84 

2 12.08 47.56 32.29 

3 0.94 39.38 26.74 

4 6.43 35.36 24.01 

5 5.74 33.16 22.51 

 

Figure 4 

  (From The Above Flow Chart It Is Shown That At Speed 325 Rpm And Feed 0.00153 Mm/Rev With Varying 

Different Type Of Depth Of Cut  I.E (0.2 ,0.3 ,0.5 ,0.6 ,0.7 )Mm . Series 1 Indicate Feed Force Series 2 Indicate 

Thrust Force Series 3 Indicate Cutting Force  )  

0

10

20

30

40

50

60

70

80

90

100

table 11 table 12 table 13 table 14 table 15

Series 1

Series 2

Series 3



                                                                                                           e-ISSN: 2582-5208 
International  Research Journal of Modernization  in  Engineering  Technology  and Science 
Volume:03/Issue:06/June-2021              Impact Factor- 5.354                            www.irjmets.com   

www.irjmets.com                              @International Research Journal of Modernization in Engineering, Technology and Science 

 [294] 

Table 16 

At Speed 500 Rpm ,Feed 0.0013 Mm/Rev And Doc 0.2 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 17.56 15.37 10.44 

2 3.86 7.5 5.09 

3 8.74 30.52 20.72 

4 15.66 11.6 7.88 

5 2.88 12.22 8.3 

Table 17 

At Speed 500 Rpm ,Feed 0.0013 Mm/Rev And Doc 0.3 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 5.6 15.05 10.22 

2 1 11.59 7.87 

3 2.6 7.84 5.32 

4 7.07 16.33 11.09 

5 0.68 1.52 1.03 

Table 18 

At Speed 500 Rpm ,Feed 0.0013 Mm/Rev And Doc 0.5 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 50 84.47 57.36 

2 18.14 108.76 73.85 

3 36.12 121.9 82.78 

4 38.6 85.89 58.32 

5 19.41 140.32 95.28 

Table 19 

At Speed 500 Rpm ,Feed 0.0013 Mm/Rev And Doc 0.6 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 2.28 41.4 2.01 

2 7.38 58.77 9.79 

3 25.67 30.04 9.71 

4 1.55 37.24 4.83 

5 13.47 44.58 0.16 

Table 20 

At Speed 500 Rpm ,Feed 0.0013 Mm/Rev And Doc 0.7 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 1.97 6.09 4.14 

2 0.11 8.5 5.77 

3 0.24 8.94 6.07 

4 1.91 9.35 6.35 
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5 1.57 5.2 3.53 

 

Figure 5 

(From The Above Flow Chart It Is Shown That At Speed 500 Rpm And Feed 0.0013 Mm/Rev With Varying 

Different Type Of Depth Of Cut  I.E (0.2 ,0.3 ,0.5 ,0.6 ,0.7 )Mm . Series 1 Indicate Feed Force Series 2 Indicate 

Thrust Force Series 3 Indicate Cutting Force  ) 

Table 21 

At Speed 750 Rpm ,Feed 0.0011 Mm/Rev And Doc 0.2 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 0.18 0.23 0.16 

2 0.38 0.07 0.05 

3 0.39 0.09 0.06 

4 0.51 0.09 0.06 

5 0.25 0.26 0.18 

Table 22 

At Speed 750 Rpm ,Feed 0.0011 Mm/Rev And Doc 0.3 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 2.73 26.11 14.2 

2 1.06 27.45 15.11 

3 1.75 30.77 17.36 

4 2.48 26.67 14.58 

5 3.94 23.2 12.22 

Table 23 

At Speed 750 Rpm ,Feed 0.0011 Mm/Rev And Doc 0.5 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 0.17 0.74 0.5 
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2 0.39 0.14 0.1 

3 0.49 1.29 0.87 

4 0.48 1.12 0.76 

5 0.24 1.59 1.08 

Table 24 

At Speed 750 Rpm ,Feed 0.0011 Mm/Rev And Doc 0.6 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 33.41 90.13 61.2 

2 27.05 89.98 61.1 

3 24.76 113.39 77 

4 28.32 91.63 62.22 

5 33.92 108.29 73.53 

Table 25 

At Speed 750 Rpm ,Feed 0.0011 Mm/Rev And Doc 0.7 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 13.6 86 58.4 

2 9.82 80.02 54.34 

3 6.62 102.53 69.62 

4 14.5 89.15 60.54 

5 18.87 89.08 60.49 

 

Figure 6 

(From The Above Flow Chart It Is Shown That At Speed 750 Rpm And Feed 0.0011 Mm/Rev With Varying 

Different Type Of Depth Of Cut  I.E (0.2 ,0.3 ,0.5 ,0.6 ,0.7 )Mm . Series 1 Indicate Feed Force Series 2 Indicate 

Thrust Force Series 3 Indicate Cutting Force  ) 
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For Sts Tool  

 

       Figure 7 

Table 26 

At Speed 200 Rpm ,Feed 0.0016  Mm/Rev And Doc 0.2 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 0.55 28.81 19.56 

2 2.67 31.76 21.57 

3 0.75 14.15 9.61 

4 11.76 31.38 21.31 

5 6.09 20.42 13.86 

Table 27 

At Speed 200 Rpm ,Feed 0.0016  Mm/Rev And Doc 0.3 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 13.42 107.05 72.69 

2 3.21 80.2 54.46 

3 10.03 114.73 77.91 

4 5.45 136.49 92.68 

5 14.44 94.41 64.11 

Table 28 

At Speed 200 Rpm ,Feed 0.0016  Mm/Rev And Doc 0.5 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 57.53 93.37 63.4 

2 49.04 46.21 31.38 

3 28.28 103.67 70.4 

4 62.8 138.61 94.12 

5 59.48 92.46 62.78 

Table 29 

At Speed 200 Rpm ,Feed 0.0016  Mm/Rev And Doc 0.6 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 26.32 109.15 74.11 

2 17.08 115.36 78.34 

3 22.69 133.8 90.86 
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4 22.76 138.81 94.26 

5 24.98 105.67 71.75 

Table 30 

At Speed 200 Rpm ,Feed 0.0016  Mm/Rev And Doc 0.7 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 18.29 17.55 11.92 

2 17.22 13.47 9.15 

3 8.82 39.63 26.91 

4 20.5 7.26 4.93 

5 6.26 4.1 2.79 

                       

Figure 8 

(From The Above Flow Chart It Is Shown That At Speed 200 Rpm And Feed 0.0016 Mm/Rev With Varying 

Different Type Of Depth Of Cut  I.E (0.2 ,0.3 ,0.5 ,0.6 ,0.7 )Mm . Series 1 Indicate Feed Force Series 2 Indicate 

Thrust Force Series 3 Indicate Cutting Force  ) 

Table 31 

At Speed 300 Rpm ,Feed 0.00133  Mm/Rev And Doc 0.2 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 8.8 32.8 22.28 

2 3.45 33.68 22.87 

3 4.53 14.24 9.67 

4 4.43 42.9 29.13 

5 21.54 7.7 5.23 

Table 32 

At Speed 300 Rpm ,Feed 0.00133  Mm/Rev And Doc 0.3 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 
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1 1.3 10.33 7.02 

2 8.15 4.59 3.12 

3 5.26 9.95 6.76 

4 2.83 2.63 1.79 

5 3.57 9.53 6.47 

Table 33 

At Speed 300 Rpm ,Feed 0.00133  Mm/Rev And Doc 0.5 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 32.92 106.62 72.4 

2 33.3 114.4 77.68 

3 39.71 111.83 75.94 

4 37.91 95.79 65.05 

5 33.78 107.63 73.08 

Table 34 

At Speed 300 Rpm ,Feed 0.00133  Mm/Rev And Doc 0.6 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 13.87 20.39 13.84 

2 14.88 14.53 9.87 

3 11.09 0.16 0.11 

4 12.48 8.06 5.47 

5 8.74 18.9 12.83 

Table 35 

At Speed 300 Rpm ,Feed 0.00133  Mm/Rev And Doc 0.7 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 33.78 83.22 56.51 

2 47.66 70.17 47.65 

3 37.67 71.51 48.56 

4 34.01 83.47 56.68 

5 26.4 78.64 53.4 
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Figure 9 

(From The Above Flow Chart It Is Shown That At Speed 300 Rpm And Feed 0.00133 Mm/Rev With Varying 

Different Type Of Depth Of Cut  I.E (0.2 ,0.3 ,0.5 ,0.6 ,0.7 )Mm . Series 1 Indicate Feed Force Series 2 Indicate 

Thrust Force Series 3 Indicate Cutting Force  ) 

Table 36 

At Speed 325 Rpm ,Feed 0.00153  Mm/Rev And Doc 0.2 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 2.64 53.06 36.03 

2 4.88 38.94 26.44 

3 13.61 100.84 68.48 

4 15.66 11.54 7.84 

5 28.99 75.1 51 

Table 37 

At Speed 325 Rpm ,Feed 0.00153  Mm/Rev And Doc 0.3 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 42.67 88.48 60.08 

2 42.8 76.68 52.07 

3 43.7 61.47 41.74 

4 38.38 75.52 51.28 

5 36.63 78.87 53.56 

Table 38 

At Speed 325 Rpm ,Feed 0.00153  Mm/Rev And Doc 0.5 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 15.12 108.97 73.99 

2 21.51 102.54 69.63 
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3 17.89 115.29 78.29 

4 18.13 120.02 81.5 

5 21.02 110.19 74.82 

Table 39 

At Speed 325 Rpm ,Feed 0.00153  Mm/Rev And Doc 0.6 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 9.52 83.96 57.01 

2 1.44 90 61.11 

3 0.25 100.98 68.57 

4 4.56 77.5 52.62 

5 7.94 90.37 61.37 

Table 40 

At Speed 325 Rpm ,Feed 0.00153  Mm/Rev And Doc 0.7 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 26.32 109.15 74.11 

2 17.08 115.36 78.34 

3 22.69 133.8 90.86 

4 22.76 138.81 94.26 

5 24.98 105.67 71.75 

 

Figure 10 

(From The Above Flow Chart It Is Shown That At Speed 325 Rpm And Feed 0.00153 Mm/Rev With Varying 

Different Type Of Depth Of Cut  I.E (0.2 ,0.3 ,0.5 ,0.6 ,0.7 )Mm . Series 1 Indicate Feed Force Series 2 Indicate 

Thrust Force Series 3 Indicate Cutting Force  )  
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Table 41 

At Speed 500 Rpm ,Feed 0.0013 Mm/Rev And Doc 0.2 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 18.41 24.83 16.86 

2 4.89 38.02 25.82 

3 2.15 4.39 2.98 

4 23.43 39.76 27 

5 0.06 39.15 26.59 

Table 42 

At Speed 500 Rpm ,Feed 0.0013 Mm/Rev And Doc 0.3 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 0.18 0.97 0.66 

2 0.11 0.22 0.15 

3 0.25 1.74 1.18 

4 0.54 0.18 0.12 

5 0.05 1.53 1.04 

Table 43 

At Speed 500 Rpm ,Feed 0.0013 Mm/Rev And Doc 0.5 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 0.04 40.63 27.59 

2 5 14.73 10 

3 5.74 4.26 2.89 

4 5.15 6.34 4.31 

5 7.04 17.14 11.64 

Table 44 

At Speed 500 Rpm ,Feed 0.0013 Mm/Rev And Doc 0.6 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 59.51 128.27 87.1 

2 62.86 120.47 81.8 

3 53.01 123.24 83.69 

4 58.85 131.58 89.35 

5 69.98 127.35 86.47 

Table 45 

At Speed 500 Rpm ,Feed 0.0013 Mm/Rev And Doc 0.7 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 26.32 109.15 74.11 

2 17.08 115.36 78.34 

3 22.69 133.8 90.86 

4 22.76 138.81 94.26 
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5 24.98 105.67 71.75 

 

Figure 11 

(From The Above Flow Chart It Is Shown That At Speed 500 Rpm And Feed 0.0013 Mm/Rev With Varying 

Different Type Of Depth Of Cut  I.E (0.2 ,0.3 ,0.5 ,0.6 ,0.7 )Mm . Series 1 Indicate Feed Force Series 2 Indicate 

Thrust Force Series 3 Indicate Cutting Force  ) 

Table 46 

At Speed 750 Rpm ,Feed 0.0011 Mm/Rev And Doc 0.2 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 0.35 1.4 0.95 

2 0.48 1.69 1.15 

3 0.12 0.24 0.16 

4 0.74 0.64 0.43 

5 0.91 2.17 1.47 

Table 47 

At Speed 750 Rpm ,Feed 0.0011 Mm/Rev And Doc 0.3 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 1.55 21.38 14.52 

2 3.03 18.98 12.89 

3 2.87 25.25 17.15 

4 3.02 19 12.9 

5 5.03 24.2 16.44 

Table 48 

At Speed 750 Rpm ,Feed 0.0011 Mm/Rev And Doc 0.5 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 13.42 107.05 72.69 
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2 3.21 80.2 54.46 

3 10.03 114.73 77.91 

4 5.45 136.49 92.68 

5 14.44 94.41 64.11 

Table 49 

At Speed 750 Rpm ,Feed 0.0011 Mm/Rev And Doc 0.6 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 57.53 93.37 63.4 

2 49.04 46.21 31.38 

3 28.28 103.67 70.4 

4 62.8 138.61 94.12 

5 59.48 92.46 62.78 

Table 50 

At Speed 750 Rpm ,Feed 0.0011 Mm/Rev And Doc 0.7 Mm 

Sl . No. Feed Force (X) Thrust Force (Y) Cutting Force (Z) 

1 26.32 109.15 74.11 

2 17.08 115.36 78.34 

3 22.69 133.8 90.86 

4 22.76 138.81 94.26 

5 24.98 105.67 71.75 

 

Figure 12 

  (From The Above Flow Chart It Is Shown That At Speed 750 Rpm And Feed 0.0011 Mm/Rev With Varying 

Different Type Of Depth Of Cut  I.E (0.2 ,0.3 ,0.5 ,0.6 ,0.7 )Mm .) 
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V. TAGUCHI METHOD ANALYSIS 
  For Hss Tool 

 

 

 

For Sts Tool 
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VI. CONCLUSION 

From This Experiment We Conclude That When The Spindle Seed At 300 Rpm Or 325 Rpm It Gives Good 

Surface Finish .But When We Doing Optimization By Using Taguchi Methodology To Taken The Experimental 

Force Values  We Got, For The Material Aisi 1018 We Should Taken The Sts (Special Treatment Steel) Cutting 

Tool With Spindle Speed 325 Rpm, Feed Rate 0.0013 Mm/Rev And Depth Of Cut 0.3 Mm It Will Give The Better 

Surface Finish With Less Wastage Of Material From The Work Piece.  
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