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UNIT I     

 

THEORY OF METAL CUTTING 

 

PART - A 

1. Classify the process of metal shaping. 

Process of metal shaping is classified into two types  

  1.Non-cutting shaping process 

       2.Cutting shaping process 

 

2.   What are  the different types of cutting tool? 

1.Single point cutting tool 

2.Multiple point cutting tool 

 

3.    Mention the various parts single point  cutting tool? 

       1.Shank   2.Face   3.Flank   4. Base  5. Nose   6.Cutting edge 

 

4.   Classify the various angles in cutting tool. 

1.Back rake angle  2. Side rake angle  3.End relief angle 4.Side relief angle 

 

5.   What is tool signature? 

The various angles of tools are mentioned in  a numerical number in particular order.That 

order is known as tool signature. 

 

6.  What is rake angle? 

The angle between the tool  face and the line parallel to the base of the tool is known as 

side rake angle.It is used to control chip flow. 

 

7.   What is clearance angle? 

These are the slopes ground downwards from the cutting edges.The clearance angle can 

be classified into two types. 

        1.Side relief angle 

        2. End relief angle 

 

8.  Explain the nose radius. 

It is the joining of side and end cutting edges by means of small radius in order to increase 

the tool life and better surface finish on the workpiece. 

 

9.  What is the function of chip breaker? 

The chip breakers are used to break the chips into small pieces  for removal, safety and to 

prevent both the machine  and work damage. 

 

10.  Name the factors that contribute to poor surface finish in cutting. 

        1.Cutting speed   2. Feed   3. Depth of cut  

 

11.  What is orthogonal cutting? 

The cutting edge of tool is perpendicular to the workpiece axis. 

 

12.  What are the functions of cutting fluids? 

        1. It is used to cool the cutting tool and workpiece. 

        2.It improves the surface finish as stated earlier. 



13.  Calculate the power required for cutting a steel rod of 50mm in diameter at 200rpm.  

Assume cutting force of 160 kg. 

      Power required = Fc x V  

= Fc  x ( 3.14x DN /1000) 

                               = 821.8kw. 

 

14.  Give two examples for orthogonal cutting. 

        Turning, facing, thread cutting and parting off 

 

15.  What are the four important characteristics of materials used for cutting tools? 

          1. Hot hardness   2. Wear resistance    

3. High thermal conductivity  

 

16. List the essential characteristics of a cutting fluid. 

          1. High heat absorbing capacity.        2. High flash point 

 

17.  Name the various cutting tool materials. 

          1.Carbon tool steel  2. High speed steel   

3. Ceramics  4. Diamonds 

 

18.  What are the factors responsible for built-up edge in cutting tool? 

   1.Low cutting speed   2. Small rake angle    

3. Coarse feed. 

 

19.  How do you classify tool wear? 

        The tool wear is generally classified as follows. 

1. Flank wear  2. Face wear   3. Nose wear 

 

20.  Define tool life. 

Tool life is defined as the time elapsed between two consecutive tool resharpening. During 

this period the tool serves effectively and efficiently. 

 

21.  Define oblique cutting. 

The cutting edge is inclined at an acute angle with normal to the cutting velocity vector is 

called as oblique cutting process. 

 

22.  What is cutting force? 

The sheared material begins to flow along the cutting tool face in the form of small pieces. 

The compressive force applied to form the chip is called cutting force. 

 

23.  What is chip? 

The sheared material begins to flow along the cutting tool face in the form of small pieces 

is called chip. 

 

24. What will be continuous chip formed? 

        1. Ductile material  2. High cutting speeds    

3. Sharp cutting edge 4. Proper cutting fluid 

 

25. What are the favourable factors for continuous chip with built up edge? 

      1.Low cutting speed  2. Small rake angle   

3. Coarse feed 

 



26. What is chip thickness ratio? 

The ratio of chip thickness before cutting to chip thickness after cutting is called chip 

thickness ratio  

         Chip thickness ratio r=t1/t2  = l2/l1 

 

27.  What is chip reduction co-efficient? 

        The reciprocal of chip thickness ratio is called chip  reduction co-efficient. 

                                K=1/r 

 

28. Classify the different types of chip breakers. 

1.Step type   2. Groove type  3. Clamp type 

 

29. What is metal removal rate? 

It is defined as the volume of metal removed in unit time. It is used to calculate time 

required to remove specified quantity of material from, the workpiece. 

 

30. What are the assumptions made in lee and Shaffer theory? 

      1. The work  ahead of the tool behaves as ideal plastic mass 

      2.  No hardening in chipoccurs 

 

31.  Define machinability of metal. 

      Machinability is defined as the ease with which a material can be satisfactorily machined. 

 

32.  What are the factors affecting the machinability? 

        1.Chemical composition of workpiece material 

        2. Microstructure of work piece material. 

 

33. What are the tool variables affecting the machinability? 

         1.Tool geometry and tool material       2. Rigidity of tool 

 

34.  What are the machine variables affecting the machinability? 

        1.Rigidity of machine 

        2.Power and accuracy of the machine tool 

 

35.  Mention the advantages of high machinability? 

        1.Good surface finish 

        2.High cutting speed 

        3.Less power consumption 

 

36.  What is electro chemical wear in tools? 

An electrical cutting cell is provided having an anodic conductive cutting tool and cathodic 

conductive workpiece connected to a DC current supply. 

 

37.  Write Taylor’s tool life equation? 

    Taylors tool life equation  VTn =C 

          V= Cutting speed in m/min 

          T =  Tool life in minute 

          C =Constant 

 

38. What are the factors affecting tool life? 

         1. Cutting speed 

         2. Feed and depth of cut 



         3. Tool geometry 

 

39. What are the factors considered for selection of cutting speed? 

      1.Tool life   2. Depth of cut    

   3. Tool geometry   4. Cutting fluid 

 

40.  What are the factors to be considered for selection of tool materials? 

       1.Volume of production  2. Tool design   

 

41. List various cutting fluids? 

       1.Water based cutting fluids  2. Straight or heat oil based cutting fluids 

 

42.  What do you understand by negative rake angle? 

        The slope given away from the cutting edge is called negative rake angle. 

 

 

43.  When will the diamond tools be used? 

Diamond is the hardest material. It is used for machining very hard material such as, 

glassPlastics etc. 

 

44. List the various metal removal processes?  ( AU Apr 2011,Dec12)  

a. Non cutting process or chipless process. b. Cutting process or Chip process  

 
45. How chip formation occurs in metal cutting? ( AU Apr 2011, Dec11) 

The material of the work piece is stressed beyond its yield point under  compressive force 

This cause the material to deform plastically and   shear off. 

 

46. What is tool wear? ( AU Apr 2011)  

During machining the toll is subjected to three important factors such as forces, 

temperature and sliding action due to relative motion between tool and work piece. Due to these 

factors tool will undergo wear.   

 
47. Mention the cutting fluids?( AU Apr 2012)  

Two basic types are  (i) Water based cutting fluids (ii) Straight or heat oil based cutting 

fluids 

 

48. Draw the nomenclature of cutting tool geometry? ( AU Apr 2013,Dec 11)  

 

 

  

 

 

 

 

 
48. Define tool life. ( AU Dec 2010) ( AU Apr 2013)  

Tool life is defined as the time elapsed between two consecutive tool resharpening. During 

this period the toll serves effectively and efficiently.  

 
 

 



49. What are the objectives and functions of cutting fluids?( AU Dec 2010,Apr 13) 

(i) It is used to cool the cutting tool and work piece (ii) It improves surface finish (iii) It 

protects finished surface from corrosion (iv) It washes away chips from tool. 

 

50. Briefly explain the effect of rake angle during cutting?    (AU Dec 2010,Apr 09)  

Effect of back rack angle:  
For softer material greater angle should be given  For harder material smaller angle is 

enough   

Effect of Side rack angle:  

Curling of chip depends on this angle.  

 
51. What are the factors responsible for builtup edge in cutting tools?( AU Dec 2009,Apr 

13) 

(i) Low cutting speed (ii) Small rake angle (iii)Coarse feed  (iv) Strong adhesion between 

chip and tool face.     

 

52. List out the essential characteristics of a cutting fluid. ( AU Dec 2009,Apr 12) 

(i) It should have good lubricating properties  (ii)High heat absorbing capacity (iii) High 

flash point (iv) It should be odorless  
 

53. Name the various cutting tool materials.( AU Dec 2008,Apr 09).  

(i) Carbon tool steel (ii) High speed steel (iii) Cemented carbides (iv) Ceramics  (v) 

Diamonds 

 
54. Give two examples of orthogonal cutting.( AU Dec 2007)  

(i) Turning (ii) Facing (iii) Thread cutting (iv) Parting off  
 

55. What are the four important characteristics of materials used for  cutting tools? ( AU 

Dec 2007)  

(i)Hot hardness (ii) Wear resistance (iii High thermal conductivity (iv) Easy to grind and 

sharpen (v) Resistance to thermal shock. 

 
54. What is the function of chip breakers?    ( AU Dec 2006)  

The chip breakers are used to break the chips into small pieces for removal , safety and to 

prevent both the machine and work damage. 

 
55. Name the factors that contribute to poor surface finish in cutting.( AU Dec 2006)  

(i)  Cutting speed (ii) Feed (iii) Depth of cut   

 

PART B 

 

1. Explain orthogonal cutting and oblique cutting with neat sketch? 

 

2. What is chip breaker? Explain different types  of chip? How they are formed? 

 

3. Using merchants circle diagram, derive the expression for estimating the cutting force during 

machining? 

 

4. Describe the forms of wears on the cutting tool with neat sketches. 

 



5. What are the different types of cutting fluids used in machining process? 

 

6. What is the measure of metal removing process machinability?What are the factors affect it? 

 

7. Describe the various tool parts of a single point cutting tool? With neat sketch? 

 

8. What is orthogonal rake system? Shows the ORS of the tool analysis with neat sketch? 

 

9. During orthogonal machining test the following data were recorded 

         Back rake angle = 25 deg 

         Chip thickness  = 0.15 mm/rev 

         Length of chip   = 40mm 

         Length of chip   =100mm 

         Width of chip    = 4mm 

         Width of chip before cut = 3.5mm 

         Coefficient of friction=0.75 

 

10. The taylorian tool – life equation for machining C-40 steel with a 18:4:1 H.S.S cutting tool at a 

feed of 0.2 mm/min and depth of cut of 2 mm is given by VTn = C, Where n and C are constants. The 

following V and T observations have been noted. 

V1 m/min     25     35 

T1 m/min     90     20 

Calculate 

1. n  and c,                 

2. Hence recommended the cutting speed for a desired tool life of 60 min. (May 2013) 

 

11. (i) Enumerate the essential requirements of a tool material. 

(ii) Discuss the various of cutting fluids.(May 2013) 

 

12. (i) How is metal removed in metal cutting? Explain the process with simple sketch. 

(ii) Explain the various methods to be applied while using the cutting fluids during machining.(May 

2014) 

 

13. (i) List the important characteristics of tool material. 

(ii) What is the method of thread cutting using compound slide in a lathe.(May 2014) 

 

14. (i) Draw three views of a single point cutting tool indicate various angles. 

(ii) During an orthogaonal turning operation of C20 steel, the following data were recorded : 

Rake angle = 10°; Chip thickness = 0.48 mm; width of cut = 20 mm; feed 0.25 mm/rev; 

Tangential cutting = 1200 N; Feed thrust force = 300 N; cutting speed = 2.5 m/s; 

Find the value of shear force at the shear plane; find also the kinetic coefficient of friction at the chip – 

too; interface. (Nov, Dec 2012) 

 

15. (i) During straight turning of a 24 mm diameter steel bar 300 rpm with an HSS tool life of 9 min. 

Was obtained. When the same bar was turned at 250 rpm, the tool life increased to 48.5 min. What 

will be the tool life at a speed of 280 rpm? 

(ii) Discuss briefly about the following tool materials with respect to composition and properties : (1) 

High speed Steel (2) Cemented csrbides. 



(iii) The end of a pipe was orthogonaly cut with a tool of 20° rake angle. The cut chip length was 85 

mm corresponding to uncut chip length of 202 mm. If the depth of cut was 0.5 mm, find the chip 

thickness and shear plane angles. (Nov, Dec 2012) 

 

16. (i) write a short note on different tool weal mechanism in metal cutting. 

(ii) Write a short note on cutting fluids in metal cutting.Nov,Dec 2013) 

 

17. Write briefly about different cutting tool materials used in metal cutting. (Nov,Dec 2013) 

 

 

 

 

UNIT –II 

 

TURNING MACHINES  

 

PART- A 

1. What is a lathe? 

Lathe is a machine which removes the metal from a piece of work to the required shape and size. 

 

2. What is swing diameter? 

The largest diameter of work that will revolve without touching the bed and is twice the height of 

the center measured from the bed of the lathe. 

 

3. Write the specifications of a typical lathe. 

   1.The length of bed 

2.The height of centres from the bed 

 

4.    What are the various operations can be performed on a lathe? 

          1.Turning   2.Facing  3. Forming  4. Knurling  

   5. Chamfering  6. Thread cutting 

 

5.    What are the principle parts of a lathe? 

          1.Red  2. Head stock  3. Tailstock 4.Carriage  

5. Tool post 6. Cross-slide 

 

6.   What are the main requisites of a lathe bed ? 

The lathe bed should be very strong to withstand cutting forces and vibrations during 

Machining. 

 

7. What provisions are made to accommodate other parts of a lathe on the bed? 

          Guide ways 

 

8.     What are the uses of headstock? 

          1. Headstock carries a hollow spindle with nose to hold the work piece. 

          2. To mount the driving and speed changing mechanisms. 

 

9.      What are the types of head stock? 

          1. Back geared type   2. All geared type 

 

10.    Specify the name of the center mounted on the tailstock. 

           Dead center. 



 

11.  Write down the names of any four lathe Accessories. 

         Lathe, centres, catch plates, chucks, mandrels and rests. 

 

12.  How the taper is formed on the work piece by using tail stock? 

         The upper body of tailstock can be moved towards or away from the operator. 

 

13.  Mention the position of a carriage. 

         The carriage is mounted in between headstock and tailstock. 

 

14.  State the various parts mounted on the carriage. 

         1. Saddle   2. Compound rest  3. Cross slide 4. Tool post 

 

15.  State the shape and position of saddle. 

        H-shaped component is fitted across the lathe bed. 

 

16.  What are the functions of feed rod and lead screw? 

         Feed rod: It is used the carriage in a straight line when it moves along the bed 

         Lead screw: It is used to move the carriage while thread cutting operation carried out. 

 

17.  What is compound rest? 

A member or part which is mounted on the top of the cross slide having a base in 

graduated in degrees. 

 

18.  What are the types of tool post ? 

1. Single screw tool post  2. Open side tool post  3. Four way tool post  4. Four bolt tool 

post. 

 

19.  What is the uses of four bolt tool post ? 

Two posts may be held in position by two straps and four bolts. 

 

20.  Calculate the time taken for one complete cut on a piece of work having 250mm long 

and  40mm diameter. The cutting speed is 32m/min and the feed is 0.4 mm/rev. 

         Solution:  V=3.14x DN/1000 

                    N=255 rpm, Y=L/f  =625sec     

Y/N=625/255= 2.45 min 

 

21. List any four types of lathe? 

         1.  Engine lathe   2. Bench lathe   3. Tool room lathe   4. Semi-automatic lathe. 

 

22.  What is bench lathe? 

          A small size lathe which has all parts similar to a centre lathe which can be mounted  

       On a bench. 

 

23.  Define a tool room lathe? 

A tool room lathe consists of all the necessary attachments required for accurate and 

Precision machining. 

 

24. What are the two types of semi automatic lathe? 

          1. Capstan lathe  2. Turret lathe 

 

 



25. What is an automatic lathe? 

In addition to automatic machining operations loading and unloading are also performed 

automatically. 

 

26.  Define special purpose lathe. 

The lathes which are specially designed for carrying out specific operations only are 

special purpose lathe. 

 

27. What is copying lathe? 

       The tool of this lathe follows a template or master through a stylus or tracer. 

 

 

28.  What are the various types of head stock? 

        1.Back geared   2. All geared 

 

29.  Define feed. 

Feed is defined as the movement of the tool relative to the work and the work piece by 

form tool. 

 

30. State the various feed mechanisms used for obtaining automatic feed. 

       1.Tumbler gear mechanism 2. Quick change gear box 3. Apron mechanism 

 

31.  List any four work holding devices. 

         1.Chucks  2.Centres  3. Face plate   4. Angle plate 

 

32.  Mention the uses of chucks. 

        Chucks are used to hold the work piece  of small length and large diameter. 

 

33.  Mention four different types of chucks. 

          1. Three jaw chuck    2. Four jaw chuck     3.Magnetic chuck  

 

34.  Why are power chucks developed? 

       Power chucks are primarily developed for the application as work holding devices  

       For automatic machines, Numerical control 

 

35.  What are the advantages of using a collect chuck? 

        1.Job setting will be easy and quicker   2. Heavy cut can be taken 

 

36.  What is the purpose of mandrel? Mention its types? 

        Mandrels are used for holding hollow work pieces 

  1.Plain mandrel   2. Collar mandrel   

3. Cone mandrel  4. Step mandrel  

 

37.  What are the operations performed on lathe? 

        1.Centering  2. Straight turning   3. Rough turning  4. Finish turning 

 

38. Define grooving. 

Grooving is the process of reducing the diameter of the work piece over a very narrow 

surface. 

 

39.  What is drilling operation ? 

        Drilling is the operation of producing cylindrical hole in a work piece. 



40.  What is milling operation? 

The operation of removing metal by using rotating cutter having multiple cutting edge is 

known as milling. 

 

41.  State any two specifications of capstan and turret lathe. 

        1.Number of spindle speeds   2. Number of feeds for the turret 

 

42.  What are the advantages of automatic lathes? 

         1. Mass production of parts  2. High accuracy   

3.  Production minimized 

 

43.  State different types of taper turning? 

         1.Form tool method  2. Tail stock set over method    

3. Compound rest method4. Taper turning method 

 

44.  What is Apron? 

Apron is an integral part of several gears levers and clutches which are mounted with the 

saddle for moving the carriage along with lead screw while lead cutting. 

 

45. What are the various thread cutting methods? 

        1.Reversing the machine   2. Marking the lathe parts   3.  Using thread chaser 

 

46.  What is Swiss type automat? 

The work is fed against the tool. The head stock carrying the bar stock moves back and 

forth for providing the feed movement longitudinal direction. 

 

47. Difference between drilling and reaming. 

Drilling is the operation of producing cylindrical hole in a work piece. It is done by 

rotating the cutting edge of a cutter known as drill. 

Reaming  is the operation of finishing and sizing hole which is already drilled while the 

work is revolved at a very slow speed. 

 

48. What are the various thread cutting methods? ( AU Apr 2011,Dec 12 )  

(1) Reversing the machine. (2)Marking the lathe parts (3) Using a chasing dial or thread 

indicator (4) Using thread chaser  

 

49. What is Swiss type automat? ( AU Apr 2011)  

In this type ,the work piece is feed against the tool. The head stock carrying the bar stock 

moves back and forth for providing the feed movement in the longitudinal direction. 

 

50. Explain the following parts of lathe? ( AU Dec 2010, Apr 12)  

(a) Lathe bed (b) Carriage  Lathe bed: It is the base of the machine. It carries headstock on 

its left end and tailstock on its right end.  Carriage: It is the moving part that slides over the 

guide ways between headstock and tailstock.  

 

51.  What is an apron? ( AU Dec 2010)  

It is an integral part of several gears, levers and clutches which are mounted with saddle 

for moving the carriage along with lead screw while thread cutting. 

 

52. List any four methods by which taper turning is done in a center lathe. ( AU Apr 2010) 

( AU Dec 2009) 



(i)Form tool method (ii)Tailstock set over method (iii)Compound rest method (iv)Taper 

turning attachment method 

 

53. Mention four different types of chucks used in a machine shop. ( AU Dec 2009)  

(i)Three jaw chuck (or) self centering chuck  (ii)Four jaw chuck or independent chuck  

(iii)Magnetic chuck  

 

54. What is the purpose of a mandrel? How many types of mandrels is there in common 

use? ( AU Dec 2012) 

Mandrels are used for holding hollow work pieces  

(1)Plain mandrel (2)Collar mandrel (3)Cone mandrel (4)Step mandrel (5)Gang mandrel  

 

55. What are the advantages of using a collect chuck? ( AU Dec 2008, Apr 10) 

(i)Job setting will be easy and quicker  

(ii)Heavy cut can be taken  

 

56. Why is it essential that the cutting point of the tool should be level with the spindle 

center while machining taper on a work piece. ( AU Dec 2008)  

It is done to avoid eccentric taper.  

 

57. What are the advantages of automatic lathes? ( AU Dec 2006, Apr 07)   

(i)Mass production of identical parts. (ii)High accuracy is maintained  (iii)Time of 

production is minimized. (iv)The bar stock is fed automatically.  

 

58. What are the functions of feed rod and lead screw?(AU Dec 2006)  

Feed Rod: It is used to guide the carriage in a straight line when it moves along the bed. 

Lead screw: It is used to move the carriage while thread cutting operation is carried out. It also 

ensures the proper  speed of work relative to the tool for thread cutting operation.  

 

59. Why were power chucks developed? ( AU Dec 2006)  

Power chucks are primarily developed for the application as work holding devides for 

automatic machines, numerical control and CNC machines.  

 

PART – B 

1. What is lathe carriage? Explain the various parts of lathe carriage with neat sketch? 

 

1. Explain the methods and equipments for holding work on a lathe. 

 

2. Explain with neat sketches the various methods of turning a taper. 

 

3. Explain the thread cutting operations of a lathe with neat sketch. Also make note onKnurling, 

grooving, and forming operations in a lathe. 

 

4. Discuss the features of ram type and saddle type turret 

 

5. Explain swiss type automatic screw machine with neat sketch? 

 

6. Explain single spindle automatic machine with neat sketch? 

 

7. Explain multi spindle automatic machine with neat sketch? 

 

8. Explain the purpose of various of various attachments used on a centre lathe. 



 

9. Explain the construction and working principle of lathe with neat sketch. 

 

10. Explain turret automatic screw machine with neat sketch? 

 

11. Difference between capstan and turret lathe. 

 

12. Explain the tool lay out  and main parts of a turret lathe. 

 

13. Name the various lathe accessories. How does a four jaw chuck differ from a three Jaw chuck? 

 

14. Explain turret index and bar feed mechanism with neat sketch 

 

15. Calculate the change gears to cut a single start thread M16 of 2 mm pitch on a centre 

Lathe,having a lead screw of 6 mm pitch. Calculate the depth of cut and number of Passes preferred. 

 

16. Explain steady and follower rests with neat sketch. 

 

17. Explain the following with neat sketch. 

     (i) Taper turning by swivelling the compound Rest      (ii) Tailstock set over method(iii)  Taper 

turning attachment method. 

 

18. (i) Explain the working principle of turret lathe. 

 (ii) Discuss any two special attachment on lathes.(May 2013) 

 

19. Explain any four work holding devices that can be used on a   lathe. (May 2013) 

 

20. (i) Explain the methods of thread cutting using compound slide in a lathe.  

(ii) List the type of work holding devices and tool holding devices that are generally used in a 

lathe.(May 2014) 

 

21. (i) Explain parallel action and progressive action multispindle automatics. 

(ii) Write the procedure of tool layout for automatic screw machine.(May 2014) 

 

22. (i) Explain the following methods of taper turning in a lathe, with suitable sketches : 

 (1) By a taper turning attachement 

 (2) By tailstock set over method. 

(ii) How will you specify the capacity of a lathe? Indiacate the specifications on a line – diagram.(Nov, 

Dec 2012) 

 

23. (i) Sketch a line – diagram of a Capstan lathe and indicate its principle of parts. 

(ii) Explain, with a neat sketch, the turret indexing mechanism of a turret lathe.(Nov, Dec 2012) 

24. Explain with neat sketches the working principle of taper turning operation using a form tool 

and by swivelling the compound rest. 

 

25. (i) State the differences between capstan and turret lathe. 

(ii) Write a short note on automatic screw type machines. 

 

 

 

 

 



UNIT- III 

 

SHAPER, MILLING AND GEAR CUTTING MACHINES 
 

PART –A 

 

1. State any two other basic machines. 

         1.Shaper        2.Boring machine 

 

2. Mention the types of other basic machine which are using multi –point cutting tool. 

          1.Grinding     2.Boring 

 

3.   What is shaper? 

The machine which having a reciprocating type of machine tool with single point cutting 

tool used to produce flat surfaces called as shaper. 

 

4.  List any four important parts of a shaper. 

1.Table  2. Tool head    3. Ram    4. Cross-rail 

 

5.   Define one pass of the cutting tool. 

The combination of one forward and one return stroke is known as one pass. 

  Number of passes  = Stock to be removed/ Depth of cut 

 

6.   In which stroke, the speed of the ram is faster? 

             Return stroke 

 

7. Define cutting ratio of a shaper. 

     The ratio between the cutting stroke time to return stroke time. 

M= cutting stroke time / Return stroke time 

 

8.   List any two types of quick return mechanism. 

         1.Hydraulic  drive mechanism     

2. Crank and slotted link mechanism 

 

9.  State the various types of flat surface produced on a shaper. 

          1.Horizontal surface    2. Vertical surface     

   3. Inclined  surface 

 

10.  What are the other types of shaper? 

           1.Plain shaper      2. Universal shaper    

   3.Draw cut shaper 

 

11.  Mention four shaper  specifications 

       1.Maximum length of stroke 

2.  Type of driving mechanism 

       3. Power of motor          4.   Speed and feed 

 

12.   State any two advantages of hydraulic drive. 

         1.Higher cutting to return ratio can be obtained 

         2. Infinite range of cutting speeds available 

 

 



13.   What are the types of feed? 

          1.Hand feed    2. Automatic feed 

 

14.   List any four types of work holding devices. 

           1.Vice    2. Table   3. V-block   4. Fixture 

 

15. Write down any four operations performed by a shaper. 

            1.Machining horizontal surfaces       

    2. Machining vertical surfaces           

   3. Machining inclined  surfaces          

    4. Machining irregular surfaces 

 

16.   What are the various types of recessing that can be made by the shaper? 

            1.Grooves       2. Slots         3.Keyways 

 

17.   Define feed and depth of cut. 

Feed : The relative movement of tool with respect to the work piece axis known as   feed. 

Depth of cut: Amount of metal removedin one revolution or in cut is known as depth of 

cut. 

 

18.   Define the metal removal rate. 

         The volume of metal removed per unit time.mmr (or) w = f t L S. 

 

19.   How does the planer differ from a shaper? 

          In planer : The work reciprocates while the tool is stationary. 

          In shaper : The tool reciprocates while the work is stationary. 

 

20.   What are the operations performed by a planer. 

            1.Planning horizontal surface  

2. Planning of an angle  

            3. Planning vertical surface           

    4.  Planning curved surface 

 

21.   State the uses of planer. 

The planer is used for machining heavy and large castings. Ex. Lathe bed guide ways,  

 

22.   List the various types of planers. 

        1.Double hosing planer   2.  Open side planer    

3. Pit planer   4.  Edge planer 

 

23.   Name the various parts of double housing planer. 

          1.Bed    2. Table  3. Columns  4.  Cross rail   

5.  Tool head 

 

24.   Tell the main advantages of using pit planer? 

          Heavy and large work can be held and machined easily. 

 

25.   Mention four specifications of planer. 

    1.Maximum length of table  

2.  Total weight of planer    

3. Power of the motor 

 



26.   What is the function of clapper block in a planer? 

During cutting stroke, the tool block fits inside the clapper block rigidly. During the 

return stroke, the tool block lifts out of the clapper block to avoids rubbing of the tool on the job. 

 

27.  What are the various types of quick return mechanism? 

          1.Open and cross belt drive    

2. Electric drive   3. Hydraulic drive 

 

28.   Mention the different speeds available in slotter. 

1.Longitudinal feed     2. Cross feed    

3. Circular feed 

 

29.   Define milling process. 

Milling is the process of removing the metal by feeding the work past against a rotating 

multi point cutter. 

 

30.   What are the two types of column and knee type –milling machine? 

          1. Horizontal type      2.Vertical type 

 

31.  List the principle parts of horizontal or plain milling machine. 

          Base, Column, Knee, Table, Over, arm, and Arbor 

 

32.   Classify the bed type milling machine. 

          The bed type milling machines are classified as simplex, duplex, and triplex machine. 

 

33.   What are the common work holding devices used on milling machines? 

          1.V blocks  2. Machine vises  3. Milling fixture   4.  Dividing heads 

 

34.   What are the cutter holding devices. 

          1.Arbors    2.Adaptors   3.  Collects  

 

35.   Classify milling cutters. 

          1. Milled tooth cutters  2. Form relived cutters 

 

36.  What is shell mill? 

A shell mill is large type of face or end mill that mounts onto an arbour, rather than 

having an integral shank. 

 

37.  What is meant up milling and down milling? 

In up milling cutter rotates opposite to the direction of feed of the work piece whereas in 

down milling ,the cutter rotates in the same direction of travel of the workpiece. 

 

38.  Define Face milling. 

Face milling is the operation performed by a milling cutter to produce flat machined 

surfaces perpendicular to the axis of rotation. 

 

39.   List out the various milling operations. 

         1.Plain milling    2. Face milling   3. Angular milling    4. Gang milling  5.  Form milling 

 

40.  What is thread milling? 

A thread mill has no chamfer. The mill is inserted into the hole along the axis of the 

spindle ,deep enough to produce full thread depth required. 



41.  Write various operations performed in a drilling machine. 

          1. Drilling   2.  Counter sinking   3. Tapping   4. Trepanning  

 

42.  What is meant by sensitive hand feed? 

In drilling machines manual sensing of the hand does feeding of the tool towards the work 

piece . It is called as  sensitive hand feed. 

 

43.  What is sawing a commonly used process? 

1.Easy handling of machines and spindle construction.2. Fast operation and cost of 

machinery is less 

 

44.  Compare hydraulic shaper and mechanical shaper. 

         Hydraulic shaper : Smooth cutting operation, cutting speed easy, stroke length easy 

         Mechanical shaper : Noisy cutting operation, cutting speed difficult. 

 

45.  Compare ram type and saddle type lathe. 

         Capstan lathe : Turning movement is limited,  Turret head moved manually 

         Turret lathe :   Longer workpiece machined, Turret head cannot moved manually. 

 

46.  Compare  vertical shaper and slotter. 

Shaper :  Rotary table along with tools will move , vertical shaper not fixed in vertical 

plane. 

       Slotter :  The slides are fitted, slotter is fixed in vertical plane. 

 

47.   Define drilling and tapping. 

Drilling : It is the process of producing hole on the work piece by using rotary cutter called 

drill. 

Tapping :  It is the process of making internal threads in a machine component by a tool 

called tap. 

 

48.  Classify milling cutters. 

          1.Plain milling cutters    2.  Side milling cutters   

          3. Angle milling cutters. 

 

49.   Define  Broaching 

Broaching is the process of machining a surface with a special multi point cutting tool 

called broach which has successively higher cutter edgesin fixed path. 

 

50.    List types of sawing machines 

          1.Reciprocating saw    2. Circular saw   3.Band saw 

 

 

PART B 

 

1.Describe the principle operation of a shaper with neat sketch. 

 

2.Describe whit worth quick return mechanism with neat sketch. 

 

3. Explain the hydraulic drive of a horizontal shaper with neat sketch. 

 

4. Explain the working of crank and slotted link quick return mechanism. 

 



5. Difference between shaper and planer. 

 

6. Explain ward – Leonard drive 

 

7. Explain with sketch Fast and Loose pulleys quick return mechanism of a planer. 

 

8.  Explain construction and working of a slotter. 

 

9. Explain the basic types of milling cutters and milling operations. 

 

10.Explain simple indexing, compound indexing, and differential indexing with neat sketch. 

 

11.Explain twist drill nomenclature and elements of twist drill. 

 

12. Explain hack saw and band saw. 

 

13. Explain push type and pull type broaching machines with neat sketch. 

 

14. Explain continuous surface  broaching machines with neat sketch. 

 

15. Explain upright drilling machine with neat sketch. 

 

16. Explain the various operations of drilling with neat sketch. 

 

17.Write short notes on reaming and boring operations. 

 

18 .Discuss work holding devices of shapers, slotters and planers. 

 

19. Explain Quill mechanisms and functions with neat sketch. 

 

20. Explain Column and Knee type milling machine with neat sketch. 

 

21. (i)  List out the various milling operations. 

      (ii) Describe the working principles of column and knee type milling machine with neat sketch. 

(May 2013) 

 

22. (i) With a neat sketch, explain the working of a vertical boring machine. 

      (ii) Explain the various operations performed by a broaching machine.(May 2013) 

 

23. (i) Explain the hydraulic drive mechanism of a horizontal shaper with neat sketch. 

      (ii) What is deep hole drilling? List the measure that are taken to avoid drill run off and to drill 

straight holes. (May 2014) 

 

24. (i) Explain the indexing mechanism of a dividing head on milling machine. 

      (ii) Write short note on reaming operation (May 2014) 

 

25. (i) Sketch the drive mechanism of a shaping machine having crank and slotted lever type of quick 

return. Explain briefly the ram is made to reciprocate. 

     (ii) Explain how the stroke length of the ram is altered. 

    (iii) Explain how the ends of stroke of the ram are positioned relative to the work piece. (Nov, Dec 

2012) 

 



26. (i) Sketch the twist drill indicate on it the helix angle, the point angle, the cheisel edge and other 

names and parameters. 

(ii) With the help of a neat sketch, describe the major parts of a radial drilling machine. (Nov, Dec 

2012) 

 

27. (i) State the difference between shaper and planer. 

(ii) State the difference between horizontal and vertical spindle column and knee type milling 

machines (use simple sketches) (Nov, Dec 2013) 

 

28. (i) Write a short on BTA deep hole drilling. 

(ii) Write briefly about tool and cutter grinder. (Nov, Dec 2013)  

 

 

 

UNIT – IV 

 

ABRASIVE PROCESS AND BROACHING 

 

PART A 

1. What is meant by grinding? 

Grinding is a metal removing process in which the metal is removed with the help of 

rotating grinding wheel. 

 

2. What is the process of self –sharpening of the grinding wheel? 

During machining , the blunt abrasive grains will be released from the wheel surface. In 

their place, new abrasive grains project from the surface of the wheel. 

 

3. State the purpose of grinding. 

1.To remove small amount of metal from work pieces and finish then to close tolerances. 

2.To obtain a better surface finish. 

 

4. Classify the types of grinding machine. 

1.Type of operation.    2. Quality of surface finish 

a. Tool Grinders                                   a. Precision grinders 

b.  cut off grinders                               b.  Rough grinders 

 

5. State the use of rough grinding process. 

Rough grinding is used for removing projections like sprue pins from castings ,grinding the 

projections in the forgings ,finishing the weldments  etc. 

 

6. State the other name for floor stand grinder. 

Pedstal,  grinder 

 

7. What is the use of a portable grinder? 

       The portable grinder is used for rough grinding of tools and other small parts. 

 

8.  How can small and irregular shaped work piece be ground? 

       Small and irregular shaped work piece can be ground by using abrasive belt grinder. 

 

9. State the use of swing frame grinder. 

Swing frame grinder for snagging castings which are too heavy and large. 

 



10. Specify the importance of precision grinders. 

         To manufacture parts of accurate dimensions and good surface finish. 

 

11. Mention the types of grinding operation performed on a cylindrical grinding? 

        1.Transverse grinding        2.Plunge grinding 

  

12. What is the use of plunge grinding? 

Plunge grinding is used for grinding shoulders, stepping and various contours on the work 

piece. 

 

13. What are the parts of a plain,center type cylindrical grinding machine? 

        1.Base   2. Table  3. Head stock  4. Tail stock 5. Wheel head 

 

14.  What are the types of surfaces that could be produced using plain cylindrical 

grinders? 

         Plain cylindrical parts, cylinders, tapers, shoulders, fillets, cams, crankshafts etc. 

 

15.  What is meant by centre less grinding? 

Centre less grinding is performed on work pieces which do not have centres such as 

pistons, valves, rings, tubes, balls, wrist pins . Centre less grinding can be done both external 

and internal cylindrical grinders. 

 

16.  State the various methods of centre less grinding? 

        1.Through feed   2. In feed    3. End feed. 

 

17.  How is end feed grinding identified at the moment of seeing? 

Both the grinding and the regulating wheels are tapered and thus produce tapered work 

pieces 

 

18.  What are the uses of internal grinders? 

Internal grinders are used to finish straight ,tapered, or formed holes to correct size shape 

and finish. 

 

19.  State the various types of internal grinders. 

          1.Chucking type    2. Planetary type   3.Centre less type 

 

20.  What is planetary grinding? 

The motion of the grinding wheel is in the form of planet and hence ,it is called as 

planetary grinding. 

 

21.  What are the three rolls used in centre less grinding? 

One is the regulating wheel, the second one is supporting roll and the last one is pressure  

roll to hold the work piece  against the support and regulating rolls. 

 

22.  List the various types of surface grinders. 

        1.Horizontal spindle reciprocating table surface grinder. 

        2. Vertical spindle reciprocating table surface grinder 

 

23.  What are the two methods used in gear teeth grinding? 

          1.Gear generation process      2.Gear forming process 

 

 



24.  What is the use of tool post grinders? 

        The tool post grinders are used for miscellaneous and small grinding work on a lathe. 

 

25.  Classify tool and cutter grinders. 

   1.Single purpose and cutter grinders     

2. Universal tool and cutter grinders 

 

26.  What are the three types of grinding wheels? 

         1.The straight or disc shaped wheel    2. The cup type     

   3. The disc type  

 

27.  Define abrasive grains. 

An a abrasive is a hard material . It can be used to cut or wear away other materials. 

Small abrasive particles are used in grinding wheels. They are called abrasive grains. 

 

28.  Classify the types of abrasives. 

         1.Natural abrasives      2.Artifical abrasives 

 

29.   What are the physical properties of aluminium oxide? 

          1.Silicon carbide is harder than aluminium oxide 

          2. Aluminium oxide is more tough than silicon carbide. 

 

30.  Name the two types of bond. 

         1.Organic     2.Non-organic 

 

31. What are the different types of bonds used in grinding? 

        1.Vitrified bond   2.Silicate bond    3. Resinoid bond   

4.  Rubber bond  5.  Shellac bond 

 

32.  What is meant by grit or grain size? 

The grain size is denoted  by the number. This number is equal to the number of meshes 

in 254cm of a sieve through which the grains can pass through. 

33.  Define grade used in grinding wheel? 

Grade or hardness indicates the strength with which the bonding material holds the 

abrasive grains in the grinding wheel. 

 

34.  How are grinding wheels designated? 

        1.Type of abrasives   2. Grain size    3.Grade of the wheel    

4.  Structure   5.Type of bond 

 

35.  What are the factors to be considered for selecting the grinding wheel? 

            1.Constant factors    2.  Variable factors   

 

36.  What do you mean by grinding wheel? 

The surface of the wheel becomes smooth and gets a glassy appearance. This is known as 

grinding of the wheel. 

 

37. Mention four important factors that influence the selection of grinding wheel? 

     1.Variable factors: Work speed, Wheel speed , Condition of grinding machine 

     2. Constant factors:  Area of contact, Type of grinding machine 

 

 



38.  What is the process of lapping? 

Lapping is a surface finishing process used for producing geometrically accurate flat 

cylindrical and spherical surfaces. 

 

39.  What for lapping is used? 

1.Removing small amounts of material from the surfaces of tools. 2. Eliminating small 

distortion 

 

40.  Classify the types of lapping operations. 

        1.Equalising lapping     2.Form lapping 

 

41. What do you mean by loading of grinding wheels? 

During the operation, the chips formed get entrapped in the inner granular space of 

abrasive particles. This is called loading. 

 

42. What are the advantages of honing process? 

       1. This process can be applied for both internal cylindrical  and flat surfaces. 

     2. Honing enables the maximum stock removing capacity out of entire surface finishing 

operations. 

 

43. State the abrasives used for grinding wheels. 

      1.Natural abrasives : Sandstone, Corundum, Diamond 

     2. Artificial abrasives : Aluminium oxide, Silicon carbide, Boron carbide, Artificial diamond. 

 

44. What is need of truing and dressing in a grinding wheel? 

1. To  break away the glazed surface so that new sharp abrasive particles are again 

present to work for efficient cutting. 

    2. To trim the cutting surface of the wheel to run true with the axis. 

 

45.  What is roller burnishing process? 

Roller burnishing is a method of cold working metal surfaces in which hardened sphere or 

cylindrical roller is pressed against the work to be processed. 

 

46.  State the applications of honing and lapping finishing methods 

         Honing: The process of honing is largely applied to internal cylindrical surfaces only. 

      Lapping: This method is widely used in lapping press work dies moulding dies and 

casting. 

 

47. What is honing? 

        An abrading process of finishing previously machined surfaces is known as honing. 

 

48. What is gear hobbing? 

The process of generating a gear by means of a rotating cutter call hob is known as 

hobbing. 

 

PART-B 

1.How do you classify cylindrical grinders? What is the difference between plain and universal 

cylindrical grinders? 

 

2.Explain salient features of a centre less grinding machines and operations with neat sketch. 

 

3.Explain abrasive jet grinding with diagram. 



 

4.Expain with neat sketches the following operation: Honing, Lapping, Super finishing and buffering. 

 

5.Explain the gear shaving, gear honing and gear lapping processes. 

 

6.Explain barrel finishing process with neat diagram. 

 

7.Discuss the standard method of specifying a grinding wheel by taking an example. 

 

8. List advantages and limitations of gear hobbing  process over gear generation process. 

 

9.Explain the use of cutting fluids in grinding with diagram. 

 

10.Explain wheel truing and dressing. 

 

11. Explain continuous surface broaching machine with neat sketch. 

 

12. Discuss the different types of abrasives used in a grinding wheel. 

 

13. Explain gear shaping and gear forming. 

 

14. Explain cylindrical and surface grinding with neat sketch. 

 

15. (i) Classify the grinding machines. 

      (ii) Explain the working principle of centreless grinding process.(May 2013) 

 

16. (i) Describe two types of lapping operations. 

      (ii) Explain the principle of operation of gear hobbing process.(May 2013) 

 

17. (i) Discuss the various types of hobbong materials generally used for making grinding wheels. 

(ii) Write short notes on abrasive belt grinding. (May 2014) 

 

18. (i) Why gear finishing required? Discuss the various types of gear finishing operations. 

(ii) Write short note on spur finishing.(May 2014) 

 

19. (i) Sketch a block diagram of a plain cylindrical grinding machine and briefly explain its working. 

Distinguish clearly between ‘traverse grinding’ and ‘plunge grinding’ done in this type of cylindrical 
grinding machine.  

(ii) Sketch the set up of grinding wheel and work piece for the following and add few lines of brief 

explanation : 

(1) Chucking type internal grinding. 

(2) Centreless internal grinding. (Nov, Dec 2012) 

 

20. (i)  Sketch a schematic diagram of abrasive jet machining setup and the mane the major 

components. Briefly explain the process. 

(ii) Explain the lapping and buffing processes, indicating clearly the tools involved. (Nov, Dec 2012) 

  

21. Explain with simple sketches the working principles and process parameters of honing process. 

(Nov, Dec 2013) 

 

22. Write briefly about broaching machines and its operations with neat sketches. (Nov, Dec 2013) 

 



 

UNIT-V 

 

CNC MACHINING 

 

PART- A 

1.  Define NC. 

Controlling a machine tool by means of a prepared program is known as Numerical Control 

or NC. 

 

2. What are the classifications of NC machines? 

1.Point to point NC system    2. Straight cut NC system     

   3. Contouring NC system 

 

3. State the advantages of NC machines. 

      1.Greater accuracy    2. Less production cost    

   3. Improved product quality 

 

4.  What is point-to-point system? 

It is also called positioning system. The objective of the machine tool control is to move the 

cutting tool to a predefined location. 

 

5. What are G-codes and M-codes? Give examples. 

G-codes are preparatory function codes which prepare the machine or tool for different 

modes of movement like positioning ,contouring, thread cutting. 

      G00- Point to point positioning,   G01- Linear interpolation 

M- codes are miscellaneous function codes which denote the auxiliary or switch 

information such as coolant on/off, spindle speed . M00- Programme stop, M01- Optional stop. 

 

6. What is the role of computer for NC machine tools? 

Computer Numerical Control is an NC system that utilizes stored program to perform 

basic numerical control functions. Mini or micro computer based controller unit is used. 

 

7. Name the various elements of CNC machines. 

1. Tape reader  2. Minicomputer  3. Servos 4. Motion feed back 

 

8. What are the types of CNC? 

       1.Hybrid CNC   2. Straight CNC 

 

9.  What is meant by hybrid CNC? 

     In hybrid CNC , the controller consists of soft-wired and hard wired logic circuits. 

 

10.  List the various components of DNC. 

        1.Centraal computer  2. Telecommunication lines    

3. Machine tools 4.Bulk memory which stores the NC part programs. 

 

11. Classify CNC machines. 

1.CNC machining centre   2. CNC turning centre   

3. CNC lathes  4.CNC milling/drilling machines 

 

12.  State any four applications of CNC. 

       1.Welding machines   2. Press working machine tools  



   3. Assembly machines 

 

13.  What are the requirements of spindles inCNC? 

        1.Running capacity   2. Axial load carrying capacity 3. Thermal stability 

 

14.  Mention the advantages of stepping motor. 

       1.Stepping motors can be used in open loop NC systems      2.The system is cheaper. 

 

15. What is the function of servo valve? 

The servo valve controls the flow of the high pressure oil to the hydraulic motor. The servo 

valve receives a voltage actuating signal and it drives a solenoid device to move the valve spool. 

 

16. What are the requirements of slideways? 

       1. Low co efficient of friction  2.Low rate of wear  3. High stiffness. 

 

17. List the benefits of in process – probing 

         1. It reduces the inspection personnel     

2. 100% inspection is achieved  3.High quality ensured. 

18.  Classify machining centres. 

        1. Horizontal spindle machining centre   

        2. Vertical spindle machining centre 

        3. Universal  machining centre. 

 

19. List out the capabilities of MCU. 

        1.Machine tool spindle start and stop.          

        2. Varying the spindle speed  

        3. Changing the desired tool                          

        4. Start and stop coolant supply 

 

20.  List the commonly used co ordinate systems of CNC machine tools. 

         1.Cantilever construction   2. Bridge construction     

         3.  Column construction 

 

21.  List the methods of creating part programming. 

         1.Manual part programming       2.Manual data input 

         3. Computer automated part programming 

 

22.  What are the data essentially needed to prepare a part program? 

          1. Job Dimension / workpiece   2. Work holding   3.  Feed/ cutting speed 

 

23.  Classify linear interpolation 

        1.Linear interpolation             2.Circular interpolation 

        3. Helical interpolation            4. Parabolic interpolation 

 

24.  What is meant by MACRO? 

Macro is similar to subroutine used in FORTRAN language. It would be used where 

certain motion sequences would be repeated several times, within a program. 

 

25. Define subroutine. 

If the same machining operation, which was carried out already, is to be performed at 

many different positions on the work piece, it can be executed by means of a program called as 

subroutines. 



26.  What do you mean by canned cycle? 

A canned cycle is a combination of machine moves that performs anyone particular 

machining function such as drilling, turning, milling, boring, tapping etc. 

 

27. Mention the various types EDM. 

       1. RAM type EDM      2 .Orbital type EDM       

       3. Wire cut EDM 

 

28.  What is meant by APT Program? 

APT program is used to command the cutting tool through its sequence of machining 

process. APT is also used to calculate the cutter positions. APT is a three dimensional system 

controlling upto five axes including rotational co-ordinates. 

 

29.  Write down the types of statements in APT language. 

        1.Geometric statements   2.  Motion statements     

       3. Postprocessor systems 

         4. Special control or Auxiliary systems 

 

30. What is the difference between incremental and absolute system? 

1. In absolute programming ,the distance at my point at any instant will be measured from 

the origin (X=0,Y=0) 

2.Whereas in incremental programming ,the instant point will be noted as (X=0,Y=0). 

 

31.  State the limitations of CNC machine tools. 

CNC machines are more expensive than manually operated machines ,although costs are 

slowly coming down. 

 

32.  Compare closed loop and open loop system 

Open loop systems are relatively cheap.  There is no checking of the output with the 

desired goal. Closed loop systems are costlier. There is checking of the output with the desired 

goal. 

 

33. What is linear bearings? 

A linear –motion bearing or linear slide is a bearing designed to provide free ,motion in one 

dimension. Linear motion bearings used to guide support machinery components. 

 

34.   Mention the types of ball screws. 

        1.Ball circulation method         2. Preloading method 

              1.Return-pipe type                 1. Fixed point type 

              2. Deflector type                     2. Constant pressure type 

 

35.  What are feed drives? 

          Feed drives are used to drive the axis as per the programme fed in the CNC machine. 

 

36.  What are linear bearings? ( AU Apr 2011)  

A linear motion bearing or linear slide is a bearing designed to provide free motion in one 

dimension .Linear motion bearings are widely used to guide, support , locate and accurately move 

machinery components and products in a wide range of automation application. 
 

37.  Mention the type of ball screws. ( AU Dec 2010)  

       Ball screws can be classified as follows;  

(1) By ball circulation method 



(a) Return pipe type (b) Deflector type (c)End cap type  

(2) By preloading method 

(a) Fixed point preloading method (b) Constant pressure preloading type.  

(3) By screw shaft   

(a) Precision ball screws (b) Rolled ball screws 

38.  What are feed drives? ( AU Dec 2010)  

       Feed drives are used to drive the axis as per the programme fed in the CNC machine.  

 

39.  What are the types of motion control system used in NC machines? ( AU Dec 2010)  

(a) point to point or positional system (b) Straight line or paraxial system (c) Continuous 

path system 

  

40.  What is meant by APT language? ( AU Apr 2010)  

It is the abbreviation of automatically programmed tools.APT program is used to 

command the cutting tool through its sequence of machining process.APT is also used to 

calculate the cutter positions.APT is a three dimensional system controlling up to five axes 

including rotational coordinates. 

 

41.  What is a preparatory function? How is it important in CNC programming? ( AU Apr 

2010)  

Preparatory commands which prepare the machine or tool for different modes of 

movement like positioning contouring , thread cutting and also proceed the dimension word 

.They are grouped. Group cannot affect each other. Only one function from the same group can be 

at the same time.  

 

42.  State the limitations of CNC machine tools. ( AU Dec 2009)  

(i)CNC machines are more expensive than manually operated machines, although costs 

are slowly coming down. (ii) The CNC machine operator only needs basic training and skills, 

enough to supervise several machines. In years gone by, engineers needed years of training to 

operate centre lathes, milling machines and         other manually operated machines. This means 

many of the old skills are been lost. (iii) Less workers are required to operate CNC machines 

compared to manually operated machines 

  

43.  What is a canned cycle? ( AU Dec 2009)  

Canned cycle is a combination of machine moves that performs anyone particular 

machining   function such as drilling, turning, milling, boring etc.  

 

44.  Define NC. ( AU Dec 2009) 

Controlling a machine tool by means of a prepared program is known as Numerical 

control or NC. 

  

45.  Name the major elements of NC machines. ( AU Dec 2009)  

         (i) Tape reader (ii) Mini computer (iii) Servos and interface logic (iv)  Motion feedback  

 

46.  What are the classifications of NC machines? ( AU Dec 2008)  

        (i)Point to point NC system (ii)Straight cut NC system (iii) Contouring NC system 

 

47.  What is the difference between incremental and absolute system. ( AU Dec 2008)  

(a) In absolute programming the distance at my point at any instant will be measured 

from the origin (X=0, Y =0). (b) Whereas in incremental programming, the instant point will be 

noted as (X =0 , Y = 0) .Further measurement will be made from the particular point  only.  



48.  What is the role of computer for NC machine tool?        (AU Dec 2007)  

Computer numerical control is an NC system that utilizes stored program to perform 

basic numerical control functions. Mini or micro computer based controller unit is used. 

  

49.  What is point –to – point (PTP) system? ( AU Dec 2007)        

It is also called positioning system.  The objective of the machine tool control is to move 

the cutting tool to a predefined location. The speed or path is not important in this system. 

 

50.  What are G-Codes and M-Codes? Give examples. ( AU Dec 2006)   

G- Codes are preparatory function codes which prepare the machine or tool for different 

modes of movement like positioning, contouring, thread cutting etc. M-codes are miscellaneous 

function codes which denote the auxiliary or switching information such as coolant on / off, 

spindle speed etc.   

 

51.  List the commonly used coordinate systems of CNC machine tools. ( AU Dec 2006)  

(a)  Cantilever construction  (b)  Bridge construction  (c)  Column construction (d)  Gantry 

construction  

 

52.  Write down the types of statements in APT language.  

(AU Dec 2006)  

(a) Geometric statements  (b) Motion statements (c)Post processor statements (d)Special 

control or auxiliary statements  

 
PART-B 

 

1.Explain basic components of NC Machine tool. 

2.Define CNC and DNC. With a help of a diagram explain NC machine tool 

3.Describe various steps in computer assisted part programming. 

 

4.Explain APT geometry and motion statements. 

 

5. Write short notes on: 

     1. NC machine tool classification           

     2. APT Programming structure 

     3. G and M codes                                    

     4. CNC Machine Vs Conventional machine 

 

6. Compare NC machines with CNC machines. 

 

7. Discuss about the following with neat sketch: 

      1.Closed loop system 

      2.Open loop system 

 

8.State a few typical application where the use of numerical control would be justified. 

9. Compare point to point and  continuous path control machine tools. 

 

10. Explain the following: 

1.Linear interpolation  2. Circular interpolation   

3.  Cubic interpolation 

 

11.Describe the spindle and feed drives. State the requirements of the drives of CNC machine tools. 

 



12.Explain design considerations of CNC machines 

 

13. Discuss about slide ways used in CNC machine tools. 

 

14.Write a part program for drilling holes in the part. The plate thickness is 20mm. 

 

15. (i) What are the requirements of slideways? 

      (ii) Explainthe machining centre with a neat sketch. (May 2013) 

 

16. (i) Classify linear interpolation. 

      (ii) Explain the part programming procedure with a suitable example. (May 2013) 

 

17. (i) Explain the working of NC machine tool with the help of a diagram. 

(ii) List the advantages of CNC systems over conventional NC systems. (May 2014) 

 

18. (i) Explain the various steps to be followed while developing the CNC part programs. 

(ii) What is adaptive control? (May 2014) 

 

19. (i) State the specific advantages of recirculating ball – screws in CNC machines. Also explain 

briefly the purpose and methods of pre loading of ball – screws. 

(ii) What are the special requirements of motors for spindle drives of CNC machines? What types of 

motors are used for spindle drives? Name also the method of speed control for each type. (Nov, Dec 

2012) 

 

20. Write briefly about machining centers.  (Nov, Dec 2013) 

21. Write briefly about open loop, closed loop and adaptive control systems in CNC machine tool. 

(Nov, Dec 2013) 
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