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UNIT - I 

 1.  (Continous chip)                 

 2.   (Discontinous chip)            

 3.  (Chip with built up edge)     
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Continous chip) 

 (Discontinous chip) 
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 (Chips with built up edge) 

 

(Orthogonal cutting)

(Oblique cutting) 
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Orthogonal Cutting b) Oblique Cutting


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Orthogonal Cutting

(High carbon steel)

(High speed steel)

(Carbide)

Ceramics) 

Medium alloy steel) 

(Stellite) 

(Diamond)
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(Face wear)

(Flank wear)

(Nose wear)

(Loss of hardness)

Crumbling) 

(Face wear)

 (Flank wear)
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0.15  

(Nose wear):

(Loss of hardness): 

Spalling (or) Crumbling (or) Chipping:

(Factors Influencing Tool Life):
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(Tool Life Measurement) 
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1.   (Shank)  

2. Face) 

 (Flank)

 (Base)

 (Cutting edge)

 (Nose)

1.  (Shank): 
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2. Face) 

3. (Flank)

4. (Base)

5. (Cutting edge)

6. (Nose) 

(Top rake angle):

(Side rake angle):



12 

 

(Clearance angle or relief angle):

(Cutting edge angle):

(Lip angle):

 

(cutting speed):

(Taylor)
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UNIT - II 
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Schematic diagram of a lathe showing different parts of lathe 
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(Stepped cone pulley drive) 

(Back geared head stock drive) 

(All geared head stock drive) 

(lever)

(Spindle) 

(hollow spindle)

Tumbler Gear)
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(Tail stock) 

(Tail stock)

(RAM)
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(Carriage) 

 

 

(Carriage) 

(Saddle) 

(Cross Slider) 

(Compound Slide) 

(Tool Post) 

(Apron) 
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 (Saddle) 

‘H’

 

 

(The Cross Slide) 

(Compound Slide) 
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(Automatic)

(Tool Post) 

(Single Screw Tool Post) 

(Convex Rocker)
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(Four way tool post) 

(Sequence) 

 (Apron) 

 
 

(Feed)

 

(Types of Lathe) 

( ) 

Lathe) 

Lathe) 
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(Engine Lathe) 

(Individual)

(Bench Lathe) 

(Tool room Lathe) 

(Semi automatic lathe) 

(Automatic lathe)

(Special purpose lathe) 

(Wheel lathe)

(High Speed Lathe)

rpm rpm
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sss-

(Sliding),

(Surfacing) (Screw Cutting)

sss-

(Bench Lathe) 

(Tool Room Lathe) 
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(Capstan and Turret Lathe) 

(Special Purpose Lathe) 

T - 

(Automatic Lathe) 

CNC (Computer 

Numerical Control Lathe)  
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(Specification of Lathe) 

 (The Length of Bed)

(Maximum distance between live and dead centres admit between 

centres)

(Bore)

(HP of Motor) 

(Floor Space Required) 
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(Feed Mechanism) 

(Longitudinal Feed) 

(Cross Feed)

(Angular Feed)

(Reverse Feed)
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(Tumbler Gear Mechanism) 

(Bevel Gear Mechanism) 

(Thread Cutting) 

(Type of Thread) 

(Size of Thread) 

(Gear Calculation)  
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(Method of Thread Cutting) 

(Gear Calculation) 

 

 TPI 

20T 



               


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

 

(Simple gear train) 

(Compound train) 

 

 

        

(Compound train)
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half set

Thread chasing 

dial)

 

Lathe set-up for thread cutting operation 
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(Tapes of Taper) 
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1 2
=    tan ..........................(1)
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TAPER SHOWING TAPER ANGLE. 
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dD
k
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Taper production using form tool 

 

Taper production by swivelling the compound rest. 
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(Three motions required for turning operations). 

 

 

 

(Chamfering operation). 
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(knurling operation) 
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(Grooving operations). 

 

 

 (Eccentric Turning). 
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Turret lathe parts 
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1. , 2. Index plate, 3. Bevel gear, 4. Indexing ratchet,  

5.  6. Bevel pinion, 7. , 8. Screw stop rods, 9. 

10. Plunger actuating cam11. , 12. , 13. 

Plunger pin, 14. Plunger, 15. Plunger spring 

Turret Indexing Mechanism 
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Bar Feeding Mechanism): 
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UNIT- III 
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1. , 2. , 3. , 4. ,  

5. 6,7. , 8. , 9.

 10. ,11. , 12. , 13. 

, 14. , 15. , 16. , 17,18. 

. 
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Figure: Types of cutters and typical milling operations. (a) Slotting with a straight-tooth 
side-milling cutter. (b) Slotting with a concave slitting saw. (c) Plain milling. (d) Angle 

milling. (e) and ( f) Form milling. (g) Straddle milling. (h) Profile milling with an end mill.  
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(Spade drill) 

(Twist drill)
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(feed) 
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UNIT - IV 
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Fig1. Grinding wheel shapes (a) Straight (b) Recessed two sides (c) metal frame wheel with 

abrasive bonded over the circumference (d) Abrasive cut off wheel (e) Ring (f) Cup (g) flaring 

cup 
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UNIT - V
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[ X 20 Z70 

G21 G98 

G28 U0 W0 

M06 T01 

M03 S1500 

G00 X21 Z1 

G94 X0 Z-0.5 F50 

Z-1 

Z-1.5 

Z-2 

G28 U0 W0 

M05 

M30 

 

 

[  X 25 Z70 

G21 G98 

G28 U0 W0 

M06 T01 

M03 S1500 

G00 X26 Z1 

G90 X25 Z-20 F40 
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X23 

X21 

X19 

X17 

X15 

X13 

X11 

X10 

G28 U0 W0  

M05 M30 

 
 

1. [  X25 Z70 

2. G21 G98 

3. G28 U0 WO 

4. M06 T01 

5. M03 S1500 

6. G00 X26 Z1 

7. G72 W0.5 R0.5 

8. G72 P10 Q20 U0.1 W0.1 F70 

9. N10 G01 X25 Z-29 

10. G01 X20 Z-24 

11. G01 X20 Z-16 

12. G02 X17 Z-13 R3 

13. G03 X14 Y-10 R3 

14. G01 X14 Z-5 

15. N20 G01 X10 Z0 

16. G28 U0 W0 

17. M05 

18. M30 

 

 

 
 

1. [  X22 Z70 

2. G21 G98 

3. G28 U0 WO 

4. M06 T01 

5. M03 S1500 
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6. G00 X23 Z1 

7. G71 U0.5 R0.5 

8. G71 P10 Q20 U0.5 W0.5 F70 

9. N10 G01 X0 Z0 

10. G03 X10 Z-5 R5 

11. G01 X10 Z-15 

12. G01 X15 Z-20 

13. G01 X15 Z-28 

14. N20 G01 X22 Z-28 

15. G70 P10 Q20 S1800 F80 

16. G28 U0 W0 

17. M05 

18. M30 

 
 

 

: - 

1. [  X28 Z70 

2. G21 G98 

3. G28 U0 WO 

4. M06 T01 

5. M03 S1500 

6. G00 X29 Z1 

7. G73 U6.5 R14 

8. G73 P10 Q20 U0.1 W0.1 F70 

9. N10 G01 X15 Z0 

10. G01 X15 Z-10 

11. G01 X24 Z-25 

12. N20 G02 X28 Z-40 R10 

13. G70 P10 Q20 S2000 F80 

14. G28 U0 W0 

15. M05 

16. M30 

, U = 
2

dD 
                                               

 

R =   

  R =    1
 

U


M
 

. 

 

= 0.5 mm,                   D = – 28 mm 
  

                                                         d = – 15 mm  
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6.   - (3mm width grooving tool) 

[  X22 Z75 

G21 G98 

G28 U0 W0 

M06 T01 

M03 S1500 

G00 X22.5 Z-8 

G75 R1 

G75 X16 Z-10 P100 Q1000 F20 

G28 U0 W0 

M05 

M30 

 

7.

[  X22 Z70 

G21 G98 

G28 U0 W0 

M06 T01 

M03 S1000 

G00 X23 Z2 

G92 X21.8 Z-20 F1 

X21.6 

X21.4 

X21.2 

X21 

X20.8 

G92 X20.774       = 0.613 x   

G28 U0 W0      = O.D - (2 x ) 
M05 

M30 
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8. 

 [  X22 Z70 

G21 G98 

G28 U0 W0 

M06 T01 

M03 S1000 

G00 X23 Z2 

G76 P031560 Q50 R0.015 

G76 X20.774 Z-20 P613 Q100 F1 

G28 U0 W0 

M05 

M30 

 

   = 0.613 x   

  = O.D - (2 x )  

 

 

1.  [ X32 Z75 

2. G21 G98 

3. G28 U0 WO 

4. M06 T01 

5. M03 S1500 

6. G00 X33 Z1 

7. G71 U0.5 R0.5 

8. G71 P10 Q20 U0.5 W0.5 F70 

9. N10 G01 X0 Z0 

10. G03 X12 Z-6 R6 

11. G01 X12 Z-8     

12. G01 X20 Z-8 

13. G01 X20 Z-28 

14. G02 X23 Z-31 R3 

15. G03 X26 Z-34 R3 

16. G01 X26 Z-42 

17. N20 G01 X26 Z-47 

18. G00 X21 Z-23 

19. G75 R1  

20. G75 X16 Z-28 P100 Q1000 F40  

21. G28 U0 W0  
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22. M06 T03  

23. M03 S800  

24. G00 X21 Z-8 

25. G76 P031560 Q50 R0.015  

26. G76 X18.774 Z-23 P613 Q100 F1 

27. G28 U0 W0  

28. M05  

29. M30 

 

T01 –  (G71) 

T02 –  (G75) 

T03 –  (G76) 

 

 

1.  [  X22 

Z70  

2. G21 G98  

3. G28 U0 W0  

4. M06 T01[Diameter 3mm 

drill] 

5. M03 S1000  

6. G00 X0 Z2 

7. G74 R1 

8. G74 X0 Z-5 Q1000 F30  

9. G28 U0 W0  

10. M06 T02 [Diameter 6mm drill] 

11. M03 S1000 

12. G00 X0 Z2  

13. G74 R1  

14. G74 X0 Z-20 Q1000 F30  

15. G28 U0 W0  

16. M06 T03 [Diameter 12mm drill] 

17. M03 S1000 

18. G00 X0 Z2  

19. G74 R1  

20. G74 X0 Z-20 Q1000 F30  

21. G28 U0 W0  

22. M05  

23. M30 

- 

1. [  X22 Z70 

2. G21 G98  

3. G28 U0 W0 

4. M06 T01 (center drill) 

5. M03 S1500 

6. G00 X0 Z2 

7. G74 R1 

8. G74 X0 Z-5 Q1000 F30 

9. G28 U0 W0 

10. M06 T02 (Dia. 6 mm) 

11. M03 S1500 

12. G00 X0 Z2 

13. G74 R1 

14. G74 X0 Z-30 Q1000 F30 

15. G28 U0 W0 

16. M06 T03 (Dia. 12 mm) 

17. M03 S1500 

18. G00 X0 Z2 
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19. G74 R1 

20. G74 X0 Z-30 Q1000 F30 

21. G28 U0 W0 

22. M06 T04 (  

23. M03 S1500 

24. G00 X18 Z2 

25. G71 U.5 R.5 

26. G71 P10 Q20 U.1 W.1 F30 

27. N10 G01 X12 Z0 

28. G01 X12 Z-16 

29. N20 G01 X18 Z-16 

30. G70 P10 Q20 S2000 F15 

31. G28 U0 W0 

32. M05 M30 

 

 

1. [  X22 Z70 

2. G21 G98  

3. G28 U0 W0 

4. M06 T01 (center drill) 

5. M03 S1500 

6. G00 X0 Z2 

7. G74 R1 

8. G74 X0 Z-5 Q1000 F30 

9. G28 U0 W0 

10. M06 T02 (Dia. 6 mm) 

11. M03 S1500 

12. G00 X0 Z2 

13. G74 R1 

14. G74 X0 Z-30 Q1000 F30           

15. G28 U0 W0 
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16. M06 T03 (Dia. 12 mm) 

17. M03 S1500 

18. G00 X0 Z2 

19. G74 R1 

20. G74 X0 Z-30 Q1000 F30 

21. G28 U0 W0 

22. M06 T04 (Boring)  

23. M03 S1500     = 0.613 x   

24. G00 X18 Z2                            = + (2 

X ) 

25. G71 U.5 R.5      = 0.613 x 1 

26. G71 P10 Q20 U.1 W.1 F30    = 0.613 mm  

27. N10 G01 X18 Z0     

28. G01 X18 Z-16     = 18 + (2 x 0.613)  

29. N20 G01 X12 Z-16     = 19.226 mm 

30. G70 P10 Q20 S2000 F15 

31. G28 U0 W0 

32. M06 T05  

33. M03 S600 

34. G00 X18 Z2 

35. G92 X18.1 Z-16 F1 

36. G92 X18.3 Z-16 F1 

37. G92 X18.5 Z-16 F1 

38. G92 X18.7 Z-16 F1 

39. G92 X18.9 Z-16 F1 

40. G92 X19.1 Z-16 F1 

41. G92 X19.2 Z-16 F1 

42. G92 X19.226 Z-16 F1 

43. G28 U0 W0 

44. M05  

45. M30 

 

13.

1.  [  X22 Z70 

2. G21 G98  

3. G28 U0 W0 

4. M06 T01 (Center Drill) 

5. M03 S1500 

6. G00 X0 Z2 

7. G74 R1 

8. G74 X0 Z-5 Q1000 F30 

9. G28 U0 W0 

10. M06 T02 (Dia. 6 mm) 

11. M03 S1500 

12. G00 X0 Z2 

13. G74 R1 

14. G74 X0 Z-30 Q1000 F30 

15. G28 U0 W0 

16. M06 T03 (Dia. 12 mm) 

17. M03 S1500 
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18. G00 X0 Z2 

19. G74 R1 

20. G74 X0 Z-30 Q1000 F30 

21. G28 U0 W0 

22. M06 T04 (Boring) 

23. M03 S1500 

24. G00 X18 Z2 

25. G71 U.5 R.5 

26. G71 P10 Q20 U.1 W.1 F30 

27. N10 G01 X18 Z0 

28. G01 X18 Z-16 

29. N20 G01 X12 Z-16 

30. G70 P10 Q20 S2000 F15 

31. G28 U0 W0 

32. M06 T05 (  

33. M03 S600 

34. G00 X18 Z2 

35. G76 P031560 Q50 R0.015 

36. G76 X19.226 Z-16 P613 Q100 F1 

37. G28 U0 W0 

38. M05  

39. M30 

 

  = 0.613 x   

             =  + (2 x )  
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[  X90 Y90 Z10 

1. [EDGEMOVE X-45 Y-45 

2. [TOOLDEF T01 D6 

3. G21 G94 

4. G91 G28 Z0 

5. G28 X0 Y0 

6. M06 T01 

7. M03 S1000 

8. G90 G00 X0 Y0 Z5 

9. G172 P0 Q-1 R0 X-20 Y-15 Z-5 I40 J30 K0 

10. G173 P60 S1500 R40 F80 B2000 J30 I0.1 K0.1 T1 Z5 

11. G172 P0 Q-1 R0 X-20 Y-15 Z-5 I40 J30 K0 

12. G173 P60 S1500 R40 F80 B2000 J30 I0.1 K0.1 T1 Z5 

13. G91 G28 Z0  

14. G28 X0 Y0 

15. M06      17. M30 

 

 

1.  [  X90 Y90 Z10 

2. [EDGEMOVE X-45 Y-45 

3. [TOOLDEF T01 D6 

4. G21 G94 

5. G91 G28 Z0 

6. G28 X0 Y0 

7. M06 T01 

8. M03 S1000 

9. G90 G00 X0 Y0 Z5 

10. G170 P0 Q-1 R0 X0 Y0 Z-5 I0.1 J0.1 K20 

11. G171 P60 S1500 R40 F80 B2000 J30  

12. G170 P1 Q-1 R0 X0 Y0 Z-5 I0.1 J0.1 K20 

13. G171 P60 S1500 R40 F80 B2000 J30  

14. G91 G28 Z0     K = Radius of Pocket 

15. G28 X0 Y0 

16. M06      17. M30 
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16.    

1. [ X90 Y90 Z10 

2. [EDGEMOVE X-45 Y-45 

3. [TOOLDEF T01 D6 

4. G21 G94 

5. G91 G28 Z0 

6. G28 X0 Y0 

7. M06 T01 

8. M03 S1000 

9. G90 G00 X0 Y0 Z5 

10. G172 P0 Q1 R0 X-20 Y-20 Z-3 I40 J40 K0 

11. G173 P60 S1500 R30 P60 B2000 J30 I0.1 K0.1 T1 Z5 

12. G172 P1 Q1 R0 X-20 Y-20 Z-3 I40 J40 K0 

13. G173 P60 S1500 R30 F60 B2000 J30 I0.1 J0.1 K0.1 T1 Z5 

14. G170 P0 Q1 R-3 X0 Y0 Z-5 I0.1 J0.1 K12.5 

15. G171 P60 S1500 R40 F60 B2000 J30 

16. G170 P1 Q1 R-3 X0 Y0 Z-5 I0.1 J0.1 K12.5 

17. G91 G28 Z0 

18. G28 X0 Y0 

19. M05 

20. M30  
 

 

17.   

[ X100 Y100 Z10 

[EDGE MOVE X-50 Y-50 

[TOOLDEF T1 D6 

G21 G94  

G91 G28 Z0 

X0 Y0 

M06 T01 

M03 S1500 

G90 G00 X0 Y0 Z5 

G170 P0 Q-1 R0.5 X0 Y0 Z-3 I0.1 J0.1 K30 

G170 P1 Q-1 R0.5 X0 Y0 Z-3 I0.1 J0.1 K30 

G171 P60 S1500 R40 F80 B2000 J30 

G170 P0 Q-1 R0.5 X20 Y20 Z-3 I0.1 J0.1 K10 

G170 P1 Q-1 R0.5 X20 Y20 Z-3 I0.1 J0.1 K10 

G171 P60 S1500 R40 F80 B2000 J30 
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G170 P0 Q-1 R0.5 X20 Y-20 Z-3 I0.1 J0.1 K10 

G170 P1 Q-1 R0.5 X20 Y-20 Z-3 I0.1 J0.1 K10 

G171 P60 S1500 R40 F80 B2000 J30 

G170 P0 Q-1 R0.5 X-20 Y-20 Z-3 I0.1 J0.1 K10 

G170 P1 Q-1 R0.5 X-20 Y-20 Z-3 I0.1 J0.1 K10 

G171 P60 S1500 R40 F80 B2000 J30 

G170 P0 Q-1 R0.5 X-20 Y20 Z-3 I0.1 J0.1 K10 

G170 P1 Q-1 R0.5 X-20 Y20 Z-3 I0.1 J0.1 K10 

G171 P60 S1500 R40 F80 B2000 J30 

G91 G28 Z0 X0 Y0 

M05  

M30 
 

18. 

 [  X90 Y90 Z10 

[EDGE MOVE X0 Y0 

[TOOLDEF T1 D6 

[TOOLDEF T2 D10 

G21 G94  

G91 G28 Z0. 

G28 X0. Y0. 

M06 T01 

M03 S1500 

G90 G00 X0. Y0. Z5. 

G91 G99 G73 X10. Y10. Z-11. Q-1 P750 R2. K5. F30. 

G80 

G91 G28 Z0. 

X0. Y0. 

M05  

M06 T02 

M03 S1500 

G90 G00 X0. Y0. Z5. 

G91 G99 G73 X10. Y10. Z-7. P750 R2. K5. F30. 

G80 

G91 G28 Z0. 

G28 X0. Y0. 
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M05 

M30 
 

19. 

 [  X100 Y100 Z10 

[EDGE MOVE X50 Y50 

[TOOLDEF T1 D3 

[TOOLDEF T2 D6 

G21 G94  

G91 G28 Z0 

G28 X0. Y0. 

M06 T01 

M03 S1500 

G90 G00 X0. Y0. Z5. 

G90 G99 G73 X-30. Y-30. Z-6. Q-1 P750 R2. K1. F30. 

X30 Y-30 

X30 Y30 

X0 Y0 

G80 

G91 G28 Z0. 

X0. Y0. 

M05  

M06 T02 

M03 S1500 

G90 G00 X0. Y0. Z5. 

G90 G99 G82 X-30. Y-30. Z-2. Q-1 P750 R2. K1. F30. 

X30 Y-30 

X30 Y30 

X-30 Y30 

X0. Y0. 

G80 

G91 G28 Z0. 

G28 X0. Y0. 

M05 

M30
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20. 
 

1. [ X100 Y100 Z10  

2. [EDGE MOVE X-50 Y-50 

3. [TOOLDEF T1 D6 

4. G21 G94  

5. G91 G28 Z0 

6. G28 X0. Y0. 

7. M06 T01 

8. M03 S1500 

9. G90 G00 X-22.5 Y-37.5 

10. G00 Z5 

11. G01 Z-1 F80 

12. G03 X-37.5 Y-22.5 R15 

13. G01 Y22.5 

14. G03 X-22.5 Y37.5 R15 

15. G01 X22.5 

16. G02 X37.5 Y22.5 R15 

17. G01 Y-22.5 

18. G03 X22.5 Y-37.5 R15 

19. G01 X-22.5 

20. G00 Z5 

21. G00 X-15 Y0 

22. G01 Z-1 F80 

23. G03 X15 Y0 R15 

24. G03 X-15 Y0 R15 

25. G00 Z5 

26. G91 G28 Z0 

27. G28 X0 Y0 

28. M05 

29. M30 
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    - 1mm 

    - Acrylic (or) Aluminium 

    - 100 x 100 x 10mm  

Cutter compensation  - Center 

 

1 (X-25.5, Y-37.5) 

2 (X-37.5, Y-22.5) 

3 (X-37.5, Y22.5) 

 4 (X-22.5, Y37.5)  

5.(X22.5, Y37.5) 

6 (X37.5, Y22.5) 

7 (X37.5, Y-22.5) 

8 (X22.5, Y-37.5)A (X-15, Y0.0)B (X15, Y0.0) 

 


