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0. 
Investment Casting
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Casting



1.
Facing
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Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 115 fpm

Feed 0.010 inch/tooth

Depth of cut 0.150 inches

2.
Turning
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Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 90 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

3.
Facing
[image: image4.png][

. Facing





Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 115 fpm

Feed 0.010 ipr

Depth of cut 0.150 inches

4.
Boring
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Engine Lathe with 3 jaw chuck
High speed steel boring tool


Speed 60 fpm

Feed 0.008 ipr

Depth of cut o.1 inches.



5.
Chamfering
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5. Chamfering




Engine Lathe with 3 jaw chuck


Single point turning tool with carbide insert
Speed  55 fpm

Feed 0.003 ipr



6.
Chamfering
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6. Chamfering





Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed  55 fpm

Feed 0.003 ipr

7.
Chamfering
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Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed  55 fpm

Feed 0.003 ipr



8.
Turning
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8. Turning





Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 90 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

9.
Chamfering
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9. Chamfering





Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 55 fpm

Feed 0.003 ipr

10.
Facing
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Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 115 fpm

Feed 0.010 ipr

Depth of cut 0.150 inches

11.
Turning
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Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 90 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

12.
Boring
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Engine Lathe with 3 jaw chuck
High speed steel boring tool
Speed 60 fpm

Feed 0.008 ipr

Depth of cut o.1 inches.

13.
Under cutting
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Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 85fpm

Feed 0.012 ipr

Depth of cut o.1 inches



14.
Chamfering
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Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 55  fpm

Feed 0.003 ipr

15.
Chamfering
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15, Chamfering




Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 55 fpm

Feed 0.003 ipr

16.
Under cutting
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6. Under Cutting




Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 85 fpm

Feed 0.012 ipr

Depth of cut o.1 inches

17.
Chamfering
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17. Chamfering




Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 55 fpm

Feed 0.003 ipr

18.
Facing
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18, Focing





Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 115 fpm

Feed 0.010 ipr

Depth of cut 0.0150 inches

19.
Drilling
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Engine Lathe using tail stock
Twist drill
Speed 85 fpm

Feed 0.012 ipr

20.
Reaming
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20, Reaming





Engine Lathe using tail stock
Reamer
Speed 100 fpm

Feed 0.01ipr



21.
Drilling
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Engine Lathe using tail stock
Twist Drill
Speed 85 fpm

Feed 0.012 ipr

22.
Drilling
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2. Drilling




Radial Drilling Machine
Twist Drill
Speed 85 fpm

Feed 0.012 ipr

23.
Reaming
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Radial Drilling Machine
Reamer
Speed 100 fpm

Feed 0.01 ipr

PROCESS PLANNING FOR SHAFT:

1.
Facing
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Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 115 fpm

Feed 0.010ipr

Depth of cut 0.150 inches 

2.
Rough Turning
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Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 90 fpm

Feed 0.015ipr

Depth of cut 0.150 inches

3.
Finish Turning
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Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 100 fpm 

Feed 0.015 ipr

Depth of cut 0.150

Inches

4. 
Chamfering
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Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 55 fpm

Feed 0.003 ipr



5.
Parting
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Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 50 fpm

Feed 0.01 ipr

6.
Chamfering
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Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 55 fpm

Feed 0.003 ipr

7.
Drilling
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Radial Drilling Machine
 Twist Drill
Speed 85 fpm

Feed 0.012 ipr

8.
Grinding
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Surface Grinding Machine
Grinding wheel
Speed 550 fpm

In feed 0.003 inch per pass



9.
Grinding
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Grinding Machine
Grinding wheel
Speed 550 fpm

In feed 0.003 inch per pass



10.
Grinding
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Grinding Machine
Grinding wheel
Speed 550 fpm

In feed 0.003 inch per pass

11.
Grinding
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Grinding Machine
Grinding wheel
Speed 550 fpm

In feed 0.003 inch per pass
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1.
Facing
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Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 90 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

2.
Drilling
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Engine Lathe using tail stock
High Speed Steel Drilling Tool
Speed 90 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

3.
Facing
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Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 90 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

4.
Step Turning
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Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 90 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

5.


Grooving
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Engine Lathe with 3 jaw chuck
High Speed Steel Grooving tool
Speed 90 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

6.
Hobbing
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Hobbing machine
Bevel Gear Hob


7.
Slotting
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Slotting Machine
Slotting tool


8.
Grinding
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Grinding Machine
Grinding Wheel
Speed 550 fpm

In feed 0.003 inch per pass
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1.
Facing
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Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 90 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

2.
Turning
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Engine Lathe with 3 jaw chuck
Single point turning tool with carbide insert
Speed 90 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

3.
Drilling
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Engine lathe with three jaw chuck
Twist drill
Speed 85 fpm

Feed 0.012 ipr

4.
Radius Turning
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Bevel Gear Generator
Master Gear
Speed 90 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

5.
Grinding
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Grinding Machine
Form Grinding Wheel
Speed 550 fpm

In feed 0.003 inch per pass

6.
Hobbing
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Gear Hobbing Machine
Bevel Gear Hob
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1.
Blanking
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Mechanical Press
Progressive Die 


2.
Punching
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Mechanical Press
Progressive Die


3.
Forming
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Mechanical Press
Progressive Die
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1.
Blanking
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Mechanical Press
Progressive Die 


2.
Punching
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Mechanical Press
Progressive Die
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1.
Sheet metal forming (rolling process)
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Rolling Mill


High speed steel rolls
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0. 
Investment Casting
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Casting
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Facing
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CNC Lathe
Single point turning tool with carbide insert
Speed 150 fpm

Feed 0.010 inch/tooth

Depth of cut 0.150 inches

2.
Turning
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CNC Lathe
Single point turning tool with carbide insert
Speed 120 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

3.
Facing
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CNC Lathe
Single point turning tool with carbide insert
Speed 150 fpm

Feed 0.010 ipr

Depth of cut 0.150 inches

4.
Boring
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CNC Lathe
High speed steel boring tool


Speed 60 fpm

Feed 0.008 ipr

Depth of cut o.1 inches.



5.
Chamfering
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5. Chamfering




CNC Lathe


Single point turning tool with carbide insert
Speed  55 fpm

Feed 0.003 ipr



6.
Chamfering
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6. Chamfering





CNC Lathe
Single point turning tool with carbide insert
Speed  55 fpm

Feed 0.003 ipr

7.
Chamfering
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CNC Lathe
Single point turning tool with carbide insert
Speed  55 fpm

Feed 0.003 ipr



8.
Turning
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8. Turning





CNC Lathe
Single point turning tool with carbide insert
Speed 120 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

9.
Chamfering
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9. Chamfering





CNC Lathe
Single point turning tool with carbide insert
Speed 55 fpm

Feed 0.003 ipr

10.
Facing
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CNC Lathe
Single point turning tool with carbide insert
Speed 150 fpm

Feed 0.010 ipr

Depth of cut 0.150 inches

11.
Turning
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CNC Lathe
Single point turning tool with carbide insert
Speed 120 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

12.
Boring
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CNC Lathe
High speed steel boring tool
Speed 60 fpm

Feed 0.008 ipr

Depth of cut o.1 inches.

13.
Under cutting
[image: image69.png]T

§





CNC Lathe
Single point turning tool with carbide insert
Speed 85fpm

Feed 0.012 ipr

Depth of cut o.1 inches



14.
Chamfering
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14 Chamfering





CNC Lathe
Single point turning tool with carbide insert
Speed 55  fpm

Feed 0.003 ipr

15.
Chamfering
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15, Chamfering




CNC Lathe
Single point turning tool with carbide insert
Speed 55 fpm

Feed 0.003 ipr

16.
Under cutting
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6. Under Cutting




CNC Lathe
Single point turning tool with carbide insert
Speed 85 fpm

Feed 0.012 ipr

Depth of cut o.1 inches

17.
Chamfering
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17. Chamfering




CNC Lathe
Single point turning tool with carbide insert
Speed 55 fpm

Feed 0.003 ipr

18.
Facing
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18, Focing





CNC Lathe
Single point turning tool with carbide insert
Speed 150 fpm

Feed 0.010 ipr

Depth of cut 0.0150 inches

19.
Drilling
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Engine Lathe using tail stock
Twist drill
Speed 85 fpm

Feed 0.012 ipr

20.
Reaming
[image: image76.png]=
=T =

20, Reaming





Engine Lathe using tail stock
Reamer
Speed 100 fpm

Feed 0.01ipr



21.
Drilling
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Engine Lathe using tail stock
Twist Drill
Speed 85 fpm

Feed 0.012 ipr

22.
Drilling
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2. Drilling




Radial Drilling Machine
Twist Drill
Speed 85 fpm

Feed 0.012 ipr

23.
Reaming
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Radial Drilling Machine
Reamer
Speed 100 fpm

Feed 0.01 ipr

PROCESS PLANNING FOR MASS PRODUCTION OF SHAFT:

1.
Facing
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CNC Lathe
Single point turning tool with carbide insert
Speed 150 fpm

Feed 0.010ipr

Depth of cut 0.150 inches 

2.
Rough Turning
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CNC Lathe
Single point turning tool with carbide insert
Speed 120 fpm

Feed 0.015ipr

Depth of cut 0.150 inches

3.
Finish Turning
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CNC Lathe
Single point turning tool with carbide insert
Speed 100 fpm 

Feed 0.015 ipr

Depth of cut 0.150

Inches

4. 
Chamfering
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CNC Lathe
Single point turning tool with carbide insert
Speed 55 fpm

Feed 0.003 ipr



5.
Parting
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CNC Lathe
Single point turning tool with carbide insert
Speed 50 fpm

Feed 0.01 ipr

6.
Chamfering
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CNC Lathe
Single point turning tool with carbide insert
Speed 55 fpm

Feed 0.003 ipr

7.
Drilling
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Radial Drilling Machine
 Twist Drill
Speed 85 fpm

Feed 0.012 ipr

8.
Grinding
[image: image87.png]Grinding





Surface CNC Lathe with grinding attachment
Grinding wheel
Speed 550 fpm

In feed 0.003 inch per pass



9.
Grinding
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CNC Lathe with grinding attachment
Grinding wheel
Speed 550 fpm

In feed 0.003 inch per pass



10.
Grinding
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CNC Lathe with grinding attachment
Grinding wheel
Speed 550 fpm

In feed 0.003 inch per pass

11.
Grinding
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CNC Lathe with grinding attachment
Grinding wheel
Speed 550 fpm

In feed 0.003 inch per pass
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1.
Facing
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CNC Lathe
Single point turning tool with carbide insert
Speed 120 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

2.
Drilling
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Engine Lathe using tail stock
High Speed Steel Drilling Tool
Speed 120 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

3.
Facing
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CNC Lathe
Single point turning tool with carbide insert
Speed 120 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

4.
Step Turning
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CNC Lathe
Single point turning tool with carbide insert
Speed 120 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

5.


Grooving
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CNC Lathe
High Speed Steel Grooving tool
Speed 120 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

6.
Hobbing
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Hobbing machine
Bevel Gear Hob


7.
Slotting
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Slotting Machine
Slotting tool


8.
Grinding
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CNC Lathe with grinding attachment
Grinding Wheel
Speed 550 fpm

In feed 0.003 inch per pass
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1.
Facing
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CNC Lathe
Single point turning tool with carbide insert
Speed 120 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

2.
Turning
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CNC Lathe
Single point turning tool with carbide insert
Speed 120 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

3.
Drilling
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CNC Lathe
Twist drill
Speed 85 fpm

Feed 0.012 ipr

4.
Radius Turning
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CNC Lathe
Single point cutting tool with carbide insert
Speed 120 fpm

Feed 0.015 ipr

Depth of cut 0.150 inches

5.
Grinding
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CNC Lathe with grinding attachment
Form Grinding Wheel
Speed 550 fpm

In feed 0.003 inch per pass

6.
Hobbing
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Gear Hobbing Machine
Bevel Gear Hob
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1.
Blanking
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Mechanical Press
Progressive Die 


2.
Punching
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Mechanical Press
Progressive Die


3.
Forming
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Mechanical Press
Progressive Die
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1.
Blanking
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Mechanical Press
Progressive Die 


2.
Punching
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Mechanical Press
Progressive Die
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1.
Sheet metal forming (rolling process)
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Rolling Mill


High speed steel rolls
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