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TWO MARK QUSTIONS & ANSWER 
 

UNIT-I 

 

PART-A (2 MARKS) 
 

1. Define machining, give its importance. 

 

i) Machining IS the process of producing work piece/component by removing unwanted 

material from a metal block in the form of chips. 

ii)  It is an important process because, all the products get their final shape and size by 

the removal of metal either directly or indirectly. 

 

2. What are the different types of machining processes? 

 

       The different types of machining process are: 

i) Twining  

ii) Grinding 

iii) Boring    

iv) Drilling  

v) Planing  

vi) Shaping  

vii) Milling  

 

3. How are cutting processes classified?  

 

Cutting processes are classified according to the cutting edge and direction of Work tool 

motion. It is divided into two categories: 

 Orthogonal cutting  

 Oblique cutting. 

 

4. Classify cutting tools. 

 

     Cutting tools are classified according to the number of edges as follows: 

a. Single point tools: These have one cutting edge and are mostly used in lathe, 

shaper, etc. 

b. Multi point tools: These have more than one cutting edge mostly used in 

milling, grinding, drilling, etc. 

 

5. What is orthogonal cutting? 

 

Orthogonal cutting is a two dimensional cutting. In this type of cutting the cutting edge of 

tool remains normal to the cutting velocity direction or work feed Direction and the 

direction of chip flow is perpendicular to the edge of the tool. 

 

6. Define oblique cutting or explain oblique cutting. 

 

      Oblique cutting is a three dimensional cutting. In this, edge of a tool is inclined       

 at an acute angle with tool feed direction and chip flow is at an angle with normal, 
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7. How can built-up edge be avoided? 

 

Built up edge can be avoided by reducing the coefficient of friction between the chip and 

tool by polishing the tool face and by providing sufficient lubrication during the process. 

 

8. What are the different types of chip formation? 

 

     During machining, chips are produced which are broadly classified into three types: 

i) Discontinuous or segmental chips. 

ii) Continuous chips. 

iii) Continuous chip with built-up edge. 

 

9. When are discontinuous chips produced? 

 

   Discontinuous chips are produced when, 

i) The depth of cut is high. 

ii) Component is brittle. 

iii) Cutting speed is low. 

iv) Rake angle is small. 

v) Lubrication is insufficient. 

 

10. What are the conditions when continuous chips are produced? 

 

          Continuous chips are produced when, 

a. Component is ductile. 

b. Cutting speed is high. 

c. Depth of cut is small. 

d. Rake angle is large. 

e. Sufficient lubrication is provided. 

 

11.State the adverse effects of chip formations. 

 

a. Chip formations have the following adverse effects : 

b. They spoil the cutting edge and affect tool life. 

c. Poor surface finish of the workpiece. 

d. Danger to the operator. 

e. Cleaning problems. 

 

12. What are the types of chip breakers commonly used? 

 

        Four types of chip breakers are commonly used, they are, 

a. Groove type  

b. Step type 

c. Secondary rake type  

d. Clamp type. 
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ii) Define "Tool Life". (May 2011) 

Tool life is defined as, interval of time for which tool works satisfactorily between the 

two successive sharpening. 

  

13. What are the factors that determine the surface finish of any component? 

 

       Surface finishes of any component produced by machining depend on following factors: 

a. Cutting speed  

b. Feed 

c. Depth of cut 

d. Metal removal rate. 

 

14. State the adverse effects of tool failure. 

 

a. The adverse effects of tool failure arc. 

b. Poor surface finish of a component. 

c. High power consumption. 

d. Incorrect work piece dimensions. 

e. Overheating of cutting tool. 

 

15. List the main causes of failure of tool. 

 

a. The main causes of tool failure are as follows: 

b. Thermal cracking and softening. 

c. Mechanical chipping. 

d. Gradual wear. 

e. Vibrations. 

 

16. What are the factors affecting tool life? 

 

       Cutting tool is effected by various factors as, 

a. Cutting speed.  

b. Feed and depth of cut 

c. Tool geometry 

d. Tool material 

e. Work materials  

f. Nature of cutting 

g. Friction and vibration  

h. Cutting fluids. 

 

17. List the various materials used for manufacturing of cutting tools. 

 

        Various materials suitable for cutting tool manufacturing are, 

a. High carbon steel  

b. High speed steel 

c. Cemented carbides  

d. Sialon 

e. Ceramics 

f. Diamond. 
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18. State the characteristics of cutting tool materials. 

 

         Cutting tool materials should passes following characteristics 

a. High hardness     d. Toughness. 

b. High wear resistance      e. Less cost 

c. Low coefficient of friction 

 

19. Define machinability and state the parameters which affect machinability. 

 

Machinability of a material indicates how machinable the material is the parameters that 

affect the machinability of a material are divided into two Categories: 

a. Common machine variables 

b. Common work piece material variables. 

 

20. What are the functions of cutting fluid? 

 

Cutting fluid can perform following functions: 

a. It cools the tool and work piece. 

b. It reduces friction and improves surface finish. 

c. Prevents adhesion of chips. 

d. Prolongs tool life, permits higher cutting speeds and helps in washing away chips. 

 

21. State few basic requirements of cutting fluids. 

 

       Basic requirements of cutting fluids are, 

a. It should possess high specific heat, thermal conductivity and high heat of 

Vaporization. 

a. It should be not produce fog and smoke. 

b. It should be nonpoisonous. 

c. It should be easy to store, use, less costly and easily available. 

 

22. What are the different types of cutting fluids? 

 

        The various types of cutting fluids are as follows: 

a. Gaseous type - 7 Argon, helium, oil mist, etc. 

b. Liquid types - 7 Water, fatty oil, cutting oil, etc. 

c. Synthetic coolants. 

 

23. List the factors that determine the selection of cutting fluid. 

      The important factors considered while selecting cutting fluids are, 

a. Cutting tool material. 

b. Workpiece material. 

c. Type of machining process. 

d. Viscosity of oil. 

e. Machine condition, human interaction, cost. 

f. Colour, smell, etc. 
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24. What is the function of chip breakers? (Nov. 2005) 

 

Chips which are produced during machining of the materials if not broken into smaller 

parts and removed from the metal cutting area will produce poor surface finish  of the 

work piece. Also it may affect the tool life. To avoid these adverse effects chip breakers 

are used, which break the produced chips into the small pieces. 

 

25. Name the factors that contribute to poor surface finish in cutting. (Nov. 2005) 

 

a. Cutting speed  

b. Feed 

c. Depth of cut  

d. Metal removal rate. 

 

26. What is orthogonal cutting? (Nov. 2006) 

 

        In orthogonal cutting, cutting edge of the tool remains normal to the cutting       

 velocity direction. The direction of chip flow velocity is perpendicular to the edge of the 

        tool. In this method, chip flow angle is zero. 

 

27. What are the functions of cutting fluids? (Nov. 2006, Nov. 2010) 

 

a. It cools the tool and workpiece. 

b. It reduces friction at the tool chip interface hence improves surface finish. 

c. It prevents adhesion of chips to the tool or workpiece. 

 

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

Assume cutting force of 160 kg. (Nov. 2006) 

       

Cutting power is, 

 
 

29. Give two examples for orthogonal cutting. (Nov. 2007) 

 

      Orthogonal cutting is used in lathe, drilling and milling machines. 

 

30. What are the four important characteristics of materials used for cutting tool? (Nov. 

2007). 

 

a. Ability to resist shock. 

b. High wear resistance. 

c. Low coefficient of friction 
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d. Ability to retain hardness at high temperatures. 

 

31. Write short notes on flank wear and crater wear of a single point cutting tool?(May 

2008) 

       

Flank wear occurs due to abrasion between the tool flank and workpiece. The type of 

wear is observed in brittle materials. Crater wear (formation of depression) occurs due to 

the pressure of hot chip sliding up the tool face. This type of wear is observed in ductile 

materials. 

 

32. List out the difference between orthogonal cutting and oblique cutting.(May 

2008&2011) 

 

 
 

33. Name the essential characteristics of a cutting fluid. (May 2008) 

 

a. It should possess high specific heat, thermal conductivity and high heat of           

vaporization. 

b. It should not discolour the finished work surface. 

c. It should have good lubricating property. 

d. It should flow easily and cover the entire cutting area. 

 

34. Name the various cutting tool materials. (Nov. 2008) 

 

a. High carbon steel  

b. High speed steel  

c. Cemented carbides 

d. Ceramics or Oxides. 

e. Sialon 

f. Diamond 

g. Cubic boron Nitride(CBN) 

h. Coronite 

i. Non-ferrous cast alloys 

j. Medium Alloy Steels 

 

 

35. What are the factors responsible for built-up-edge in cutting tools? (May 2009) 

 

a. Low cutting speed. 

b. Small rake angle. 

c. Insufficient quantity of cutting fluid. 

d. High feed rate. 
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36. What is electro-chemical wear in tools? (May 2009) 

        Electro-chemical wear occurs when cutting fluid used in the process is       

 chemically active to the tool material. D4e to this chemical reaction takes place between 

            tool and cutting fluid. Hence, tool wears. 

 

37. What is rake angle? What is the effect of nose radius in tools? (May 2009) 

        

 Rake angle is the angle between the tool face and a plane parallel to its base. If a cutting 

tip (nose) of a single point tool carries a sharp cutting point, then it will produce a mark 

on the machined surface. Hence to prevent this, nose radius -is provided on the tools. 

 

38. How can built-up edge formed during machining be avoided? (Nov. 2009) 

To avoid formation of built up edge, coefficient of friction between the chip and tool is 

minimized by polishing the tool face and providing adequate supply of coolant during the 

process. 

 

39. In an experiment on orthogonal cutting, a chip length of 85 mm was obtained from an 

uncut chip length of 202 mm while cutting with a tool of 20° rake angle using a depth of 

0.5 mm. Determine the shear plane angle. (Nov. 2009) 

 

Chip thickness ratio is, 

 
 

40. How is metal removed in metal cutting? (May 2010)  

 

Metal cutting is the process of producing workpiece component by removing unwanted 

material from a metal block in the form of chips. During cutting, there should be relative 

motion between the tool and workpiece. 

 

41. What is meant by built-up-edge? (BUE)? (May 2010) 

 

Because of normal reaction of chip on the tool face high temperature IS generated and 

metal which is already compressed to the tool nose gets welded to the nose of the tool. 

The extra metal which is welded to the tool nose is called as built-up-edge. 

 

42. Briefly explain the effect of rake angle during cutting. (Nov. 2010) 

 

Rake angle is the angle between the tool face and a plane parallel to the tool base. If top 

rake angle increases by keeping the other conditions constant, then the tool life will 

increase slightly and required cutting forces decreases. Rake angle may be positive or 

negative. 
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PART-B (16 MARKS) 

 

1. Explain orthogonal cutting and oblique cutting with its neat sketches and compare. 

2. What is orthogonal rake system? Show the ORS of tool analysis with the help of  

a sketch.  

3. What is the use of a chip breaker? Discuss the various types of chips produced 

during metal machining process.  

4. Explain the condition that promotes the formation of the following types of chip. 

i. Continuous chips without built up edge.  

ii. Continuous chips with built up edge.  

iii. Discontinuous chips.  

5. (i).Define the various tool parts of a single point cutting tool with a neat sketch. 

(ii).What is the standard angles of cutting tool? Illustrate with an example. 

6. Explain the expected properties and purposes of cutting fluids. Also mention the 

various types of cutting fluids. 

7. (i).What is the various forms of wear found in cutting tools? Show with a neat 

sketch.  

(ii).How do the cutting process parameters affect the cutting tool wear in single 

point tools?  

8. (i).Derive the expression for shear angle in orthogonal cutting in terms of rake 

angle and chip thickness ratio. 

(ii).How do you define tool life? Explain the parameters that control the tool life of 

a single point cutting tool.  

9. What is the tool life equation and state the factor affecting the tool life.  

10. (i).What is machinability? And explain.  

(ii).Explain the various tool materials.  

11. (i).Write short notes on surface finish.  

(ii) What are the different types of cutting fluids used in machining process?  

(iii) Write short notes tool wear.  
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PART-A (2 MARKS) 
 

1. What is the main function of Lathe? 

 

a. The main function of a lathe IS to remove metal from a work piece to give it desired 

shape and size. 

b. The material from the work piece is removed in the form of chips. 

 

2. Which types of lathes are generally used? 

 

          The types of lathes which are generally used are: 

a. Bench lathe 

b. Speed lathe 

c. Engine lathe 

d. Tool room lathe 

e. Capstan and turret lathe 

f. Automatic lathe 

g. Special purpose lathe, etc. 

 

3. State the specifications required to specify tile size of lathe. 

 

        In order to specify the size of lathe, following specifications are required: 

a. Height of the centres 

b. distance between centres 

c. length of bed 

d. Swing diameter over bed 

e. maximum bar diameter 

f. spindle speed 

g. Lead screw pitch 

h. motor horse power 

i. RPM, etc. 

 

4. What are the basic parts of a geared head lathe? 

        

The principal parts of a geared head lathe are: 

        Bed, headstock, tailstock, carriage, feed mechanism, thread cutting mechanism, etc. 

 

5. Give any two conditions that a bed must satisfy for accurate machining work. 

 

Following are the conditions that a bed must satisfy: 

a. The lathe bed should be sufficiently rigid. 

b. To absorb vibrations, the bed must be massive with sufficient depth and width. 

 

6. What are the functions of a headstock? 

         

  The functions of a headstock are as follows: 

a. To support the spindle. 

b. To carry driving mechanism for work piece. 

c. To give multiple speeds to the spindle. 

 

7. What are the functions of a tailstock? 

         

a. To support the other end of the workpiece. 

b. To hold the tool for performing various operations. 

c. To turn a taper on workpiece using tailstock set over method. 
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8. What are accessories of Lathe?  

         

The devices employed for holding and supporting the workpiece and the tool on lathe are 

called accessories. These include centres, chucks, carriers, face plate, angle plate, 

mandrels, etc. 

 

9. What is chuck? State different types of chucks. 

          

A chuck is a device for holding and rotating a workpiece on a lathe. Various 

Types of chuck are, 

a. Three jaw universal chuck.  

b. Four jaw independent chuck. 

c. Combination chuck.  

d. Magnetic chuck, etc. 

 

10. Which operations can be performed on lathe? 

           

Following operations can be performed on lathe: 

a. Straight turning 

b. step turning 

c. eccentric turning 

d. taper turning, facing 

e. drilling boring 

f. Thread cutting 

g. knurling 

h. grooving 

 

11. Mention any 4 lathe attachments commonly used. 

         

Attachment IS additional equipment used for increasing production efficiency. 

         Most commonly used attachments are: 

a. Stops  

b. Grinding attachment 

c. Milling attachment  

d. Tapper turning attachment 

e. Copying attachment  

f. Relieving attachment. 

 

12. How Lathe tools are classified? 

         

The single point lathe tools are classified as, 

a. According to the feed direction 

 Right hand tools ii. Left hand tools 

b. According to the form of point 

 Straight shank tools ii. Bent shank tools 

c. According to the purpose 

d. According to the method of manufacturing 

 Forged tools  

 Tipped tools. 

 

 

 

13. What is Turret Indexing mechanism? 
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Turret head indexing mechanism is an arrangement that indexes the turret head        

automatically when it is brought back away from the spindle nose or chuck after the first 

operation is completed. 

14. Which special operations can be performed on capstan or turret lathe? 

 

 The special operations that can be performed on capstan or turret lathe are, 

a. Turning with the help of box tools. 

b. Taper turning by using forming tool, taper turning attachment or by a tap forming 

tool box. 

15. What are automatic lathes? 

     

a. Automatic lathes are those which machine the work piece automatically. 

b. All the Movements of cutting tools, their sequence of application, raw material 

feeding, parting off, unloading, etc. are done by the machine itself. 

 

16. Classify automatic machines. 

        

Automatic machines are classified as, 

a. According to the type of stock material used 

 Bar automatic  

 Chucking machine 

b. According to the direction of the axis of the machine spindle 

 Horizontal machine  

 Vertical machine. 

c. According to the number of spindles carried by the machine 

 Single spindle automatic  

 Multiple spindles automatic. 

 

17. Give two advantages and limitations of Swiss type (sliding head) automatic screw        

machine. 

 

Advantage: 

a. It is rigid in construction. 

b. The tool movements can be controlled by using cam. 

     Limitations: 

a. Large size components cannot be machined. 

b. Initial cost of machines is high.  

 

18. State two applications of automatic lathes. 

        

a. Single spindle automatic lathes are used to produce complex shape parts in batch 

and mass production. 

b. Multi spindle automatic machines are high production machines. It may range 

from 3000 to 1, 00, 000 parts. 

 

 

19. What are the functions of feed rod and lead screw? (Nov. 2005) 
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The feed rod is used to move the carriage or cross-slide for operations like drilling, 

boring, facing, etc. except thread cutting. Lead screw is brought into operation when 

threads have to be cut. 

 

20. Why was power chucks developed? (Nov. 2005) 

       

Power chucks are operated by air pressure or hydraulic pressure. Air chucks are        

 commonly used because of easy availability of compressed air in the workshops, ease of        

 their operation and proper grip strength. 

 

21. What are advantages of automatic lathes? (Nov. 2006) 

 

a. Less production time is required. 

b. Accuracy is more than conventional lathe. 

c. All the movements of cutting tool and bar stock are automatic. 

d. Less floor space is required for machine. 

 

22. Why is it essential that the cutting point of the tool should be level with the Spindle 

Centre while machining taper on a work piece? (Nov. 2007) 

       

If the cutting point of the tool is not in level with the Centre while machining taper then 

there is no uniformity in the taper. It will not produce the exact conical shape. 

 

23. What is the difference between a ram-type turret lathe and saddle type turret lathe? 

(Nov.2007)  

 

 Ram-type turret lathe is a light to medium duty machine and it is quick and easy 

to handle. The turret is mounted on a ram which slides in ways machined on the 

saddle. 

 Saddle type turret lathe is a heavy duty machine. There is no ram, rather the turret 

head is mounted directly on the saddle and saddle slides on the ways of the 

machine. 

 

24. State the need for tumbler gear mechanism. (May 2008) 

        

Tumbler gear mechanism is used to give the desired directions of movement to         

 the lathe carriage, through the lead screw or feed shaft. 

 

26. What are the advantages of using a collect chuck? (Nov. 2008) 

             

a. It centres the workpiece accurately. 

b. It holds the workpiece lightly. 

c. It does not mark the workpiece. 

d. It is a self-centering chuck. 

 

27. Mention different types of chucks used in a machine shop, (May 2009) 

 

a. Three jaw universal chuck  

b. Four jaw independent chuck 

c. Combination chuck  
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d. Magnetic chuck 

e. Drill or collet chuck  

f. Air or hydraulic operated chuck. 

 

25. Differentiate capstan and turret lathe. (May 2008) 

 

S.NO Capstan Lathe Turret Lathe 

1.  The head (turret) of capstan lathe 

is mounted on an auxliary side 

(ram) which moves on the 

guideways provided on the saddle. 

The head (turret) of turret lathe 

is mounted directly on the 

saddle. 

2.  In capstan lathe, the saddle is 

fixed at a distance from the 

workpiece and the tools are fed by 

moving the slide. 

In turret lathe, for feeding the 

tools to the workpice the entire 

saddle unit is moved. 

3.  Due to ram, the tool support unit is 

subjected to bending, defelection 

which result in vibrations. 

Since all the cutting forces are 

transferred to the lathe bed, 

these lathes have high rigidity. 

 

 

28. What is the purpose of a mandrel? How many types of mandrels is there, in Common 

use? (Nov. 2008) 

 

Mandrel is used to hold hollow workpieces which' are previously drilled to machine their 

outside surfaces. Types of mandrels are as follows:  

a. Plain mandrel  

b. Screw mandrel 

c. Step mandrel  

d. Cone mandrel 

e. Collar mandrel 

f. Gang mandrel 

 

 

 

 

 

 

 

29. Why is hollow spindle used in Lathe? (Nov. 2009) 

        

The lathe spindle is hollow to accept the bar stock and it is built into the        

 headstock with the spindle nose projecting from the housing or the headstock. It is        

 tapered at the nose end to receive the live Centre having standard taper shank. 

  

30. How is the size of a turret lathe specified? (Nov. 2009) 

 

a. Maximum diameter of work piece that can be machined 

b. Swing diameter of the workpiece 

c. Spindle speeds and feed rates. 

d. Size of chuck, 

e. Power of motor. 

 

31. What is an Apron? (Nov. 2010) 
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Apron is fastened to the saddle and hangs over the front of the bed. It consists of gears, 

clutches and levers for operating the carriage by hand and power feeds. Also, here is a 

split nut which engages when required with the lead screw while cutting the threads. 

 

32. How is thread chased in a lathe? (May 2010) - l· 

       

In threading operation, after the tool has produced a helical groove up to the end of the 

workpiece, it is quickly withdrawn by the use of the cross-slide disengagement of the half 

nut and the tool is brought back to the initial position. As the complete thread depth 

cannot be attained in a single cut, several cuts have to be taken one after the other till the 

required depth is obtained. Before re-engaging the half nut it is necessary that, the tool 

will follow the same path as it has traversed in the previous cut, otherwise the workpiece 

will be spoiled. These processes of engaging the tool with the same groove in all the cuts 

is called as thread catching or thread chasing. 

 

33. List the' three- most commonly employed types of single spindle automatics. (May 

2010) 

 

a. Automatic cutting off machine 

b. Automatic screw cutting machine 

c. Swiss type automatic screw machine. 

 

34. Explain following parts of a lathe. 

a. Lathe bed b)  

b. Carriage (Nov. 2010) 

Lathe bed : It acts as a base of the machine on which, different fixed and  Operating 

parts of the lathe are mounted. It has to withstand various forces exerted on the  cutting 

tool during the operation. It is made up of cast iron. 

Carriage : It is used for supporting, guiding and feeding the tool against the        

workpiece during the operation. 

 

35. List any four methods by which taper turning are done in a Centre lathe. (May 2011) 

 

a. Using tailstock set-over method 

b. By swiveling the compound rest 

c. Using taper turning attachment 

d. Using form tool 

 

36. Draw a neat sketch of 'Geneva mechanism' used in turret lathes for automatic        

Indexing.(May 2011) 
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PART-B (16 MARKS) 

 

1. What are the various methods available for taper turning in a lathe? Explain their 

specific advantages and limitations.  

2. Give a sketch illustrating the principle of operation of the Swiss-type automatic. 

3. (i).Write down the differences between a capstan and a turret lathe.  

(ii).Explain with a neat sketch the working of a Swiss type automatic lathe.  

4. (i).Describe some of the methods and equipments for holding work on a lathe. 

(ii).Explain any four commonly used attachments on lathe.  

5. (i).Briefly explain the principle of working of the sliding head type single spindle 

automatic machine.  

(ii).Describe with a neat sketch a turret automatic screw machine.  

6. Sketch and explain the function apron mechanism available in lathe.  

7. Explain the principal parts of a capstan lathe with a neat sketch and list out the 

differences between a capstan and a turret lathe.  

8. List various type of feed mechanisms and explain briefly about tumbler gear 

reversing mechanism with a sketch.  

9. Explain the tooling layout for the production of a Hexagonal bolt in a capstan 

Lathe.  

10. Discuss the tooling layout for the production of a Hexagonal nut in Turret lathe. 

11. (i).Describe a typical single spindle automatic chucking machine. 

(ii).Describe a typical single spindle automatic bar machine.  

12. Differentiate between parallel action and progressive action multi-spindle 

automatics.  
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PART-A (2 MARKS) 

 

1. What is shaping machine? 

 

A shaping machine is a reciprocating type of machine tool used for producing flat 

surfaces in horizontal, vertical or angular planes on small to medium sized workpiece. 

 

2. How are shapers classified? 

 

Shapers are classified in number of ways as follows: 

a. According to the type of mechanism used for giving reciprocating motion to the 

ram 

 Crank type  

 Geared type  

 Hydraulic type 

b. According to the position and travel of ram 

 Horizontal type  

 Vertical type  

 Travelling head type 

c. According to the type of design of table 

 Standard shaper  

 Universal shaper 

d. According to the type of cutting stroke 

 Push type  

 Draw type 

 

3. Which are the methods of obtaining quick return mechanism?  

 

        There are three methods of obtaining quick return mechanism, 

a. Crank and slotted link mechanism 

b. Hydraulic mechanism 

c. Whitworth quick return mechanism. 

 

4. State any 2 advantages of hydraulic mechanism. 

        

a. Large range of cutting speeds are available 

b. Due to oil present on both sides of the piston, there IS smooth and quick reversal 

of ram. 

 

5. What is meant by planning? 

 

Planning is one of the basic operations performed in machining work and generally 

preferred for machining large flat surfaces. These surfaces may be vertical,   horizontal or 

inclined. 

 

6. List the different operations that can be performed on shaping machine. 

       

The different operations that can be performed on, shaping machine are, 
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a. Machining horizontal surface. 

b. Machining vertical surface. 

c. Machining angular surface. 

d. Machining a V or keyway curved surface. 

e. Cutting splines or gears. 

 

7. Mention few work holding devices. 

       

Following work holding devices are commonly used: 

a. Vices 

b.  angle plates 

c. Clamps 

d.  jacks 

e.  Centres 

f.  V-blocks 

g.  Stop pins, etc. 

 

8. Mention different types of planing machines. 

       

Following types of planing machines are generally used 

a. Double housing or standard planer 

b. Open side planer 

c. Pit planer 

d. Edge or plate planer 

e. Divided table planer. 

 

9. Which mechanisms are used to reduce the time required for return stroke in Planer? 

        

To reduce time required for return stroke different mechanisms used are, 

a. Open and cross belt drive. 

b. D.C. reversible motor drive (Ward Leonard drive) 

c. Hydraulic drive. 

 

10. Give 2 advantages of using O.C. reversible motor drive or ward Leonard drive. 

        

Advantages of used D.C. reversible motor drive are, 

a. It is safer than belt drive. 

b. Control is easier, faster and accurate. 

c. Variation in cutting speed is possible. 

 

11. List few operations performed on planer. 

       

The common operations performed on planer are, 

a. Planing of horizontal, vertical, angled and curved surfaces. 

b. Planing of different types of slots and grooves, planing of helix, etc. 

 

 

 

12. What is meant by up-milling and down-milling? (Nov. 2006, May 2009, May 2011) 

        

In up-milling, cutter rotates in a direction opposite to that in which work piece is Fed In 

down-milling, the directions of rotation of the cutter and work piece fed are same. 
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13. What is a slotting machine? 

          

Slotting machine is a reciprocating type of machine tool which operates on the same 

principle as that of shaper, except that the ram of the slotter reciprocates in vertical 

direction. 

 

14. Which types of mechanisms are used in slotters for driving the ram? 

      

Mainly four types of mechanisms are used in slotters for driving the ram. 

a. Slotted disc mechanism. 

b. Variable speed reversible motor drive. 

c. Hydraulic drive. 

d. Slotted link mechanism. 

 

15. Which operations are performed on a slotter? 

         

Operations performed on a slotter are, 

a. Machining flat, cylindrical, irregular surfaces. 

b. Machining slots, keyways, grooves, etc. 

 

16. Define indexing? State different methods of indexing. 

        

a. Indexing is defined as division of job periphery into a desired number of equal 

Divisions. The different methods of indexing are, 

b. Direct indexing ii) plain indexing 

c. Compound indexing  

d. Differential indexing v) Angular indexing. 

 

17. What is a shell mill? (Nov. 2005) 

       

Face milling makes use of a cutter that machines a surface at right angles to the spindle 

axis and parallel to the face of the cutter. Face mills under 150 mm diameter are     called 

as shell mills and are held on a short arbor. 

 

18. Mention the operations performed by a planer. (Nov. 2005) 

       

a. Planing of horizontal and vertical flat surfaces. 

b. Planing at an angle. 

c. Planing curved surfaces. 

d. Planing a helix. 

 

 

 

19. What are the various types of end mills used in milling? (May 2010) 

         

a. Taper shank end mills 

b. Straight shank end mills 

c. Shell end mills 

20. Compare hydraulic shaper with mechanical shaper. (Nov. 2006) 
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Comparison between Hydraulic and Mechanical Shaper: 

 
 

21. How are work pieces held in a shaper-? (May 2010) 

      

For holding the workpices following devices are used-in a shaper: 

a. Vices  

b. Angle plate  

c.  Clamps  

d.  Jack 

e. Parallel strips 

f.  Centres  

g. V-blocks  

h. Stop pins and toe-dogs 

 

22. Explain drilling operation. 

 

Drilling is an operation through which holes are produced in a solid metal by using a 

revolving tool which is called as drill. 

 

23. Explain the difference between reaming and boring. 

       

In reaming operation, a multi tooth revolving tool IS used which IS called as Reamer 

whereas, boring operation is done for enlarging an existing hole size. 

 

24. What are the different types of drilling machines? 

 

Drilling machines are broadly classified as, 

a. Portable drilling machines. 

b. Sensitive drilling machines. 

c. Upright drilling machines. 

d. Radial drilling machines. 

e. Deep hole drilling machines. 

f. Gang drilling machines 

g. Multiple spindle drilling machines, etc. 

 

 

25. Where are portable drilling machines used? 

       

Portable drilling machines are generally used for drilling holes in components which 

cannot be" transported to the workshop, because of their size or weight. 

 

26. List the important parts of upright pillar drilling machine. 

       

Upright pillar drilling machine consists of following important parts: 

 Base 
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 Column 

 Table 

 Head 

 Spindle 

  quill and drill head assembly 

  Spindle drive and feed mechanism, etc. 

 

27. What is sensitive drilling machine?  

        

This type of drilling machine is designed for drilling small holes at high speed in light 

workpieces. As the operator senses the cutting action at any instant, it is called known as 

sensitive drilling machine. 

 

28. How multiple speeds may be obtained in case of drilling machine? 

     

Multiple speeds of the spindle may be obtained by fallowing arrangements, 

a. By step cone pulley drive. 

b. By step cone pulley drive with one or more back gears. 

c. By gearing. 

 

29. What is Gang drilling machine? 

       

When a number of single spindle drilling machine columns are placed side by side on a 

common base and having a common table, then the machine is called as gang drilling 

machine. 

 

30. What is the main function of multiple spindle drilling machines? 

       

The main function of a multiple spindle drilling machine is to drill a number of holes in 

the workpiece simultaneously. This type of machine is also used in mass Production 

work. 

 

31. State few drilling machine operations. 

      

The different operations that can be performed on drilling machines are       

 Drilling, reaming, boa ring, counter boring, spot facing, tapping, grinding, lapping,        

 Trepanning, etc. 

 

32. Explain counter boring. 

       

The operation which is used for enlarging only limited portion of the hole  called known 

as counter boring and the tool used for this purpose is called as counter bore. 

 

33. Explain counter sinking. 

        

Countersinking operation is used for enlarging the end of a hole and to give it         

 conical shape for short distance. The tool used is called as countersunk. 

 

34. What is spot facing?  
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Spot facing is generally done 'on forging and casting. It is the operation of Smoothing 

and squaring the surface around a hole for the seat of a nut or the head of a Screw. 

 

35. What is a twist drill? 

          

Twist drill is the most widely used tool in drilling, which consists of a cylindrical body 

carrying two spiral flutes on it. Twist drills are generally made of high speed steel. 

 

36. State various methods used for holding tools in a drill spindle. 

        

The various methods used for holding tools in a drill spindle are, 

a. By directly fitting in the spindle 

b. By a sleeve 

c. By a socket 

d. By chucks. 

 

37. Which are the most commonly used chucks? 

        

The most commonly used chucks are, 

a. Quick change chuck 

b. Three jaw self-centering chuck. 

c. Reaming  

 

38. What is reaming used for? 

       

Practically it is not possible to produce a hole of exact size through drilling. Hence, to 

produce an exactly round and smooth hole of correct size, the hole to be drilled is 

reamed. 

 

39. What is reaming? 

 

Reaming is the operation of finishing a hole to bring it to accurate size a hole and have a 

fine surface finish. The tool used is called as reamer. 

 

 

 

40. Mention few types of reamers. 

          

Various types of reamers used are, 

a. Hand reamers  

b. Shell reamers 

c. Taper reamers  

d. Carbide tipped reamers 

e. Expansion reamers  

f. Adjustable reamers. 

  

41. Elaborate tap. 
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Tap is a screw like tool which' has threads like a bolt and three or four flutes cut across 

the thread. Taps are classified as, 

a. Hand taps  

b. Machine taps. 

 

42. As per IS how tap is classified? 

           

Hand taps are usually made in sets of three. 

a. Taper tap 

b. Second tap. 

c. Bottoming tap. 

         As per IS standard they are called as rough, intermediate and finishing tap respectively. 

           

43. Explain Boring. 

       

Boring is the process to enlarge and locate a previously made hole with the help of single 

point tool. As drill tend to wonder or drift, hence when greater accuracy is required, 

drilling is followed by boring and reaming. 

 

44. How are Boring Machines classified? 

       

In different designs and Sizes, they are 

a. Horizontal boring machine. 

b. Vertical boring machine. 

c. Jig boring machine. 

 

45. Classify sawing machines. 

       

Sawing machines are generally classified according to the type of motion used in the 

cutting action. 

a. Reciprocating saw. 

b. Band saw.  

c. Circular saw, etc. 

 

 

 

46. State two advantages of band saw over hacksaw. 

        

 The advantages of band saw over hacksaw, 

a. Its cutting speed is twice of hacksaw. 

b. It can cut irregular curves in metals. 

 

47. State few applications of vertical band saw. 

        

Vertical band saw is used for fall purposes. 

a. Cutting off the sprues from castings. 

b. Making dies or tools with contour internal shape. 

 

48. Which types of Broaching Machines are generally used? 
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The broaching machines that are generally used are, 

a. Horizontal Broaching Machines. 

b. Vertical Pull type Broaching Machine. 

c. Continuous Broaching Machine. 

d. Rotary Table Broaching Machine. 

e. Surface Broaching Machine, etc. 

 

49. How is a Broaching Machine specified? 

         

The size of a broaching machine is given by the stroke length of ram (in mm) and 

pressure or force applied on the broach, other main specifications are: 

a. Speed and feed range. 

b. Type of drive. 

c. Power rating of an electric motor. 

 

50. Explain in brief Broaching. (Nov. 2010) 

        

Broaching is a machining operation in which a tool used is called as Broach having series 

of cutting teeth. Generally, the cutting operation is done by the first and intermediate 

teeth whereas finishing operation is done by last few teeth of a broach. 

 

51. State any three advantages of Broaching Machines. 

      

Advantages of a Broaching Machine are, 

a. It is a faster process than other machines. 

b. High rate of production with more accuracy and better surface finish. 

c. It has longer life. 

d. Tool cost per piece is low. 

 

52. State some applications of Broaching. (May 201) 

 

Typical broaching applications are as follows, 

a. Bearing caps. 

b. Cylinder blocks. 

c. Connecting rods. 

d. Gears and turbine blades. 

 

53. Why is sawing a commonly used process? (Nov. 2005) 

       

In machining of metal working jobs, the first step is to cut the stock to the desired length. 

Many parts of machines (of any type) are cut from round, square, flat or hexagonal bar 

stock or tubing. This cutting-off operation should be done in the shortest] possible time 

with desired quality. For this purpose, different sawing machines are used which are 

either power operated or manually operated. 

 

54. List out the situation where reaming is required. (May 2008) 

       

Practically it is not possible to produce a hole of the exact size through drilling.       

 Hence, to achieve or to produce an exactly round and smooth hole of correct size, the       
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 hole is drilled and then reamed. It is the operation of finishing a hole to bring it to      

 accurate size and have a fine surface finish. 

 

55. Write the differences between drilling and tapping. (Nov. 200(1) 

       

Drilling is an operation through which holes are produced in a solid metal by using 

revolving tool which is called as drill. Tapping is an operation used to cut threads on the 

inside of a hole, as in a nut. The edges of the formed thread by the flutes are the      

cutting edges. 

 

56. What do you know about straight fluted drill and fluted drill? (May 2009) 

     

The helical grooves provided in the drill body are called as flutes. These flutes make the 

chips curl and provide passage for their exit. If these flutes are straight, then the drill is 

known as straight fluted drill. It is designed for cutting soft materials like brass. 

 

57. How is a broaching machine specified? (Nov. 2009) 

        

a. Speed and feed range. 

b. Type of drive. 

c. Power rating of an electric motor. 

 

58. Define cutting speed, feed and machining time for drilling. (Nov. 2010) 

In drilling operation cutting speed refers to the peripheral speed of a point of the surface 

of drill in contact with the workpiece. Feed is the distance that the drill moves, parallel to 

its axis and into the workpiece in each revolution of the spindle. The machining time for 

drilling is given by, 

 

 
 

 

 

 

PART-B (16 MARKS) 

1. (i).Compare a shaper and planer in terms of their operation and type of work 

pieces.  

(ii).Write a small note on slotting machines.  

2. What are the differences between compound indexing and differential indexing? 

Explain the relative merits.  

3. (i).State the advantages of Ward-Leonard drive.  

(ii).Explain with a sketch "Fast and Loose pulleys" quick return mechanism 

of a planer table. 

4. (i).Explain the methods of holding milling cutters.  

(ii).Explain Simple indexing, Compound indexing and differential indexing with 

suitable example.  

5. With a simple sketch, explain the working of the crank and slotted link quick 

return motion mechanism used in shaper. 
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6. With neat sketches, explain any two of the work holding devices commonly used 

for holding the work in a drilling machine.  

7. Explain the hydraulic drive of a horizondal shaper with neat sketches.  

8. (i).sketch a twist drill. Write down its main parts and their functions.  

(ii).Write short notes on reaming and boring operations.  

9. (i).Write down any four differences between shaper and planer.  

(ii).Explain the Working principle of planer with a neat sketch.  

10. Describe the working mechanism of a universal dividing head, with neat 

diagram.  

11. With a simple sketch, explain the principal parts and angles of a plain milling 

cutter .Explain them. 

12. Explain the twist drill nomenclature and define various elements of twist drill. 

13. With a simple sketch, explain the working of a vertical boring machine. 

14. Explain the Working principle of a Jig boring machine with a neat sketch. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UNIT-IV 

 

PART-A (2 MARKS) 
 

1. What is grinding? 

 

Grinding is a process of removing material by the abrasive action of a revolving wheel on 

the surface of workpiece. During the process, the material is removed in the form of fine 

particles. 

 

2. Classify grinding machines. 

      

Grinding machines are classified as, 

a. Rough or non-precision grinders. 

b. Precision grinders. 

i. Cylindrical grinders. 

ii. Surface grinders. 

iii. Internal grinders etc. 
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3. How is universal cylindrical grinder different from plain cylindrical grinder? 

 

a. The headstock spindle may be used as live or dead. 

b. Its wheel head can be raised or lowered and also swiveled to ± 90° for grinding 

taper surfaces. 

 

4. Explain the working principle of centreless grinders. 

       

a. In centreless grinding, the workpiece is supported by a combination of grinding 

wheel, regulating wheel and a work rest blade. 

b. The grinding operation is performed by the grinding wheel only whereas; the            

regulating wheel provides a support to the workpiece when it is pushed away by 

the cutting pressure of grinding wheel. 

 

5. State few advantages of centreless grinding. 

          

a. The need for centering and use of fixtures is totally avoided. 

b. The process is continuous. 

c. Low maintenance of machine. 

d. Highly skilled operators are not required. 

 

6. What are special grinding machines? Mention few. 

        

These machines are designed, to do some specialized operations, some common types of 

special Grinding machines are, 

a. Tool and cutter grinders. 

b. Piston grinders. 

c. Disc grinders. 

d. Thread grinders, etc. 

 

7. When is thread grinder applied?  

       

Thread grinding is applied when, 

a. The hardness of work material makes it difficult to produce the thread. 

b. The dimensional and form accuracy is high. 

c. The work material is too soft to get a good surface finish. 

 

8. Grinding wheel is made up of which materials? 

    

A grinding wheel essentially consists of two materials. 

a. Abrasive  

b. Bond. 

Abrasives are extremely hard materials consisting of very small particles called a Grain. 

Bond is a binder material to hold the abrasive grains together. 

 

9. Mention some abrasives and bonds used in making of a grinding wheel. 

       

Abrasives used in grinding wheels are, 

a. Natural abrasives. 
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b. Artificial abrasives like Aluminum Oxide, Silicon Carbide, and Artificial 

Diamonds. 

c. The various bonds are, Vitrified bonds, Silicate bond, Oxychloride bond, Rubber   

bond, etc. 

 

10. What is straight wheel and compound wheel? 

        

The wheel is known as straight wheel if same sized abrasive particles are used: 

        Whereas for different sized abrasive particles the wheel is termed as compound wheel. 

 

11. State the factors that determine the choice of grain size. 

       

The choice of grain size depends on, 

a. Quality of surface finish required. 

b. Quantity of stock material to be removed. 

c. Physical properties of the workpiece. 

12. What are the factors on which the selection of grinding wheel depends? 

         

Factors on which selection of grinding wheel depends are Constant factors such as, 

workpiece material, amount of material to be removed, contact area etc. And variable 

factors as, speed of wheel, speed of workpiece, machine condition, etc. 

   

13. Explain glazing of grinding wheels. 

 

After, continuous usage of grinding wheel, the cutting points of the abrasives become 

dull, they lose their cutting ability, sharpness and are severely worn out, hence the wheel 

becomes smooth and provides rubbing action only, this phenomenon is termed as glazing 

of grinding wheel. 

14. What is loading of grinding wheel? 

         

During operation the cut particles of the work material adhere to the face of         

 grinding wheel, hence sharpness of the cutting points is lost and face becomes smooth,         

 this phenomenon is called as loading of the' wheel. 

 

15. Why Truing and dressing of grinding wheels is done? 

         

Truing and dressing of grinding wheels is done for following purposes: 

a. To make wheel concentric with its axis. 

b. To make its side true and to recover the lost shape of its face. 

c. Use the full cutting capacity of a grinding wheel which has gone dull or got 

clogged with some foreign material. 

 

16. Name some devices used for dressing of grinding wheels. 

        

Following devices are commonly used for dressing of grinding wheels. 

a. Wheel dressers 

b. Abrasive stickes. 

c. Abrasive wheels 

d. Diamond, etc. 
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17. Mention few surface finishing operations. 

       

Following operations come under surface finishing operations, 

a. Honing. 

b. Lapping 

c. Super finishing 

d. Buffing etc. 

 

18. A grinding wheel (specified by W-S-30-R-7V-17 indicates what? 

       

W - Manufacturers prefix for abrasive (white) 

        C - Abrasive type (Silicon carbide) 

       30 - Medium grain size. 

        R - Hard grade 

         7 - Open structure 

        V - Vitrified bond 

   17 - Manufactures suffix for bond type 

 

19. What do you mean by loading of grinding wheels? (Nov. 2005) 

         

Sometimes, cut particles of work material are adhere to the face of the grinding         

wheel. The open space between the cutting points is occupied by these particles. Hence 

sharpness of cutting points is lost and the face becomes smooth. This phenomenon is 

called as loading of grinding wheels. 

 

 

 

20. What for lapping is used? (Nov. 2007, Nov. 2010) 

        

Lapping is an abrading process used for improving the surface finish by reducing 

roughness, waviness and other irregularities on the surface. It can be used for both heat-

treated and non-heat-treated parts. 

 

21. What are the types of surface s that could be produced using plain cylindrical grinders? 

(Nov. 2006) 

          

Plain cylindrical grinders can be used to produce: 

a. Plain or stepped surfaces 

b. Tapered surfaces 

c. External cylindrical surfaces 

d. Concave and convex radii 

e. Undercuts 

 

22. What are the advantages of honing process? (Nov. 2006, Nov. 2008) 

         

a. Desired surface finish can be obtained. 

b. The size can be controlled accurately. 

c. At low cost, high productivity is obtained. 

d. As workpiece need not be rotated by power, no chucks, faceplates or rotating 

tables are required. 
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23. State the abrasives used in the manufacture of grinding wheels. (Nov. 2007) 

         

Types of abrasives are as follows: 

a. Natural abrasives 

b. Artificial abrasives 

i. Aluminium oxide 

ii. Silicon carbide 

iii. Artificial diamonds 

 

24. A grinding wheel is specified as A 24 K 7 V. What does each letter indicates?(May 

2008) 

          

A -Abrasive type (Aluminium oxide) 

         24- Course grain size 

          K- Medium grade  

           7 - Open structure 

          V- Vitrified bond. 

 

25. What is the need of truing and dressing operations in a grinding wheel- (Nov.2008/2009) 

         

The truing and dressing operation are performed for following purposes: 

a. To make the wheel concentric with its axis. 

b. To make its sides true and to recover the lost shape of its face. 

c. To use the full cutting capacity of a grinding wheel which has gone dull or got 

clogged with some foreign material. 

 

 

26. How is grinding different from other machining operations? (May 2010) 

       

Grinding can be applied to almost any component requiring precision machining, 

especially if the accuracy or surface finish required cannot easily be achieved by other 

machining processes. It is a process of removing material by the abrasive action of a 

revolving wheel on the surface of workpiece. 

 

27. Mention four important factors that influence the selections of grinding wheels.(May 

2009) 

         

a. Workpiece material 

b. Amount of material to be removed 

c. Type of grinding machine 

d. Speed of the wheel and workpiece 

e. Machine condition. 

 

28. What is roller burnishing process? (May 2009) 

        

Burnishing is a process used for producing mirror like glazed and smooth  surfaces on the 

metallic components. In roller burnishing highly polished steel balls and other shapes are 

used. 
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29. Define hardness of the grinding wheel. (Nov. 2010) 

     

The hardness of a grinding wheel depends upon the amount of bond used in its      

Manufacturing. The grade referring to the hardness or the bond is generally designated by 

the letters of the alphabet. 

 

30. What is meant by "grade" and "structure" of a grinding wheel? (May 2011) 

        

Grade denotes the strength of a bond in a wheel i.e. power of the abrasive  particle to 

hold together and resist disintegration under the cutting pressure. The term structure 

indicates the pacing between the abrasive grains or indicates the density of the wheel. 

 

31. What are all the parameters that would affect the MRR in abrasive jet machining? (May 

2011) 

         

a. Carrier gas  

b. Type of abrasive 

c. Jet velocity  

d. Nozzle tip distance 

 

 

 

32. What are gears made off? 

      

Gears are made from both metals and non-metals. Normally used metals are cast      

 Iron, cast steel, structural steel, gun metal, brass etc. Nonmetals which are used are      

 Plastics, PVCs, etc. 

 

33. Mention different methods for manufacturing of gears. 

        

Different methods for gear manufacturing are casting, plastic moulding, rolling,

 extrusion, stamping, powder metallurgy, machining, etc. 

 

34. Which finishing processes are used for gear finishing?  

       

Commonly used gear finishing processes are: Gear shaving, gear grinding, gear honing, 

roll finishing, gear lapping, gear burnishing. 

 

35. State 2 advantages and disadvantages of gear hobbing. 

       

Advantages: 

a. Accurate profile is generated. 

b. Multiple gear blanks can be mounted on same arbor and hobbed simultaneously. 

      Disadvantages: 

a. Not suitable for generating internal gears. 

b. Not suitable for gears having collars. 

 

36. Compare and contrast the gear generation process with gear forming process.(May 

2008/2010) 
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 Forming or form cutting makes use of a gear cutter that has the same form or 

shape as the space between two adjacent teeth. In this process, form disc or end 

mill cutters are used. It is performed on milling machine. 

 In gear generation process, the cutting tool meshes with the gear blank and the 

teeth are developed on the blank by the relative co-ordinated rolling action of the 

cutter and blank. In this process, gear hob or pinion is used as a cutter. It generally 

performed on hobbing machine or shaping machine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PART-B (16 MARKS) 
 

1. (i).With a simple sketch explain the way of dressing a grinding wheel and 

mention its necessity. 

(ii).Sketch and explain the cylindrical grinding operation.  

2. (i).Explain the honing process with a sketch.  

(ii) Sketch and explain a gear shaping machine.  

3. Explain the external cylindrical grinding process and surface grinding process. 

4. Explain with neat sketches the following operations: Honing, Lapping, 

Super finishing and buffering.  

5. With the help of neat sketch, discuss the working of continuous surface 

broaching machine and write its advantages and limitations.  

6. (i).Compare gear hobbing with gear shaping.  

(ii).State the advantages and limitations of broaching.  

7. (i).Explain self-sharpening characteristics of grinding wheel.  

(ii).Describe the use of cutting fluids in grinding.  

(iii).Explain wheel truing and dressing.  

8. Describe a grinding wheel structure with the help of a neat sketch and state 

different bonding and abrasive materials used in it. What would you like as an 

abrasive for grinding steel?  

9. Compare gear shaping and gear hobbing, giving the process and product 

requirements. 

10. (i).Explain the vitrified and resinoid bonding process.  

(ii).Explain the operations of horizontal broaching machine with neat sketch. 

11. (i) Explain the gear cutting by a formed tool.  
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(ii) Differentiate between gear forming and generating.  

12. What are the various methods of centerless grinding and explain each briefly? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UNIT-V 

 
PART-A (2 MARKS) 

 
1. What is numerical control? 

 

Numerical control is a programmable automation in which actions are controlled  by 

means of coded numbers, letters and other symbols. 

 

2. Name the basic elements of NC system. 

     

A numerical control machine consists of" following elements: 

a. Machine control unit (MCU) 

b. Machine tool and C tooling 

c. Part program and drawings. 

 

3. How NC system is classified? 

     

NC system is classified as, 

a. According to tool positioning or modes of programming 

i. Absolute system b. Incremental system 

b. According to motion control system 

ii. Point to point system 

iii. Straight line or straight cut system 

iv. Continuous or contouring path system 

c. According to servo control 

i. Open loop  

ii. Closed loop 

d. According to type of feedback device 

i. Analog transducer 

ii. Digital transducer. 
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4. Explain absolute and incremental system. 

 

Absolute system: In this system, all the positions are indicated from a reference  point, 

which is a fixed zero point or set point. 

Incremental system: In this system, the tool positions are indicated with respect  to 

previous point. 

 

5. State any four advantages of NC system. 

     

a. High productivity 

b. Less scrap 

c. Flexibility in design 

d. Reduction in inventory. 

e. Less floor space required. 

f. Skilled operator not required. 

6. What is Direct Numerical Control (DNC)? 

         

DNC is a manufacturing system in which a number of machines are controlled by a 

central computer through a direct connection of telecommunication lines and in real time. 

 

7. Mention some disadvantages of NC system. 

    

a. High initial cost. 

b. High maintenance cost. 

c. Costly control system. 

d. Unemployment. 

 

8. What are the applications of NC system? 

    

a. NC system is used where 100 % inspection is required. 

b. Where frequent changes in design occur. 

c. Where repetitive production is required. 

d. For complex machining operations. 

 

9. Mention the types of NC systems. 

    

The common types of NC .systems used in machine tools are 

a. Conventional Numerical Control (NC) 

b. Computerized Numerical Control (CNC) 

c. Direct Numerical Control (DNC) 

 

10. What is the purpose of Automatic Tool Changer (A TC)? 

       

a. For complicated job on NC and CNC machines different types of tools are           

required; for changing and resetting the tool, more time is required. 

b. For this purpose, tools can automatically be changed with the help of automatic 

tool changer (ATC), hence productivity and repeatability of manufacturing 

Increases. 
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11. What are G codes and M codes? 

 

a. G is a preparatory function which changes the control mode of the machine. 

            e.g. G01 - Linear interpolation 

            G04 - Dwell 

b. M is a miscellaneous function which is generally called as M codes. 

            e.g. - MOO - Program stop. 

            M06 - Tool change. 

 

12. Explain fixed zero and floating zero method. 

        

Fixed zero: In this method, the origin is always predefined. It is generally at the 

lowermost left hand comer of the worktable. 

Floating zero: Floating zero concepts is provided which allows the operator to define his 

origin. 

 

13. List the commonly used co-ordinate systems of CNC machine tools. (Nov. 2005) 

        

a. Absolute co-ordinate system. 

b. Incremental co-ordinate system. 

 

14. What is point-to-point (PTP) system? (Nov. 2006/2008) 

        

In this system, tool is accurately located at some specified position. The spindle     

 is brought to the starting point, then moved to the next location i.e. from point 1 to point 

         then point 3 etc. On that location, operation is performed and then tool moves to next         

 location. 

 

15. What are G-codes and M-codes? Give examples. (Nov. 2006, Nov. 2009) 

 

G-codes or preparatory function, changes the control mode of the machine. 

       G-codes are followed by two digit number. It is written as G 01, G 02, etc. 

       M-codes or miscellaneous' function, controls other auxiliary operations. It IS also       

 followed by two digit number. It is written as M 03, M 04, etc. 

 

16. What is the difference between incremental and absolute system? (Nov. 2007) 

         

In absolute system, all the co-ordinates are indicated from a reference point which is a 

fixed zero or set point. In incremental system, all the co-ordinates or tool  positions are 

indicated with respect to previous point. 

 

17. What is the role of computer for CNC machine tool? (Nov. 2007) 

         

The program is entered into the computer directly through keyboard. The  program is 

stored in computer memory, which can be recalled whenever required. Programs can be 

easily edited and modified as per the requirement.  

 

18. Differentiate between fixed zero and floating zero in CNC terminology.(May 2008) 
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In a fixed zero method, the origin IS always predefined. It is generally at the       

lowermost left hand corner of the worktable. All other points are defined from this point. 

In a floating zero concept, operator can define his origin, which makes it convenient           

to develop programs of symmetrical components by providing the origin at the point of 

           symmetry in the workpiece. 

 

19. Name the various elements of CNC machines. (Nov. 2008) 

          

a. Mini computer 

b. Machine tool and CNC tooling 

c. Part program and drawings. 

 

20. Define NC. (May 2009) 

        

NC is a programmable automation in which various actions are controlled by         

 means of coded numbers, letters and other symbols. 

 

21. What are the classifications of NC machines? (Nov. 2008) 

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

      

a. According to the tool positioning 

i. Absolute system  

ii. Incremental system 

b. According to the motion control system 

i. Point to point system  

ii. Straight line system 

iii. Continuous path system. 

c. According to servo control system 

i. Open loop system  

ii. Closed loop system 

 

22. Mention the major elements of NC machines. (May 2009) 

          

a. Machine control unit (MCU) 

b. Machine tool and NC tooling 

c. Part program and drawings. 

 

23. Compare closed loop NC system with open loop NC system. (Nov. 2009) 

        

In open loop system: there is no feedback, to ensure whether the obtained slide 

 movement is same as desired or not and if not, what error is present. 

In closed loop system: there is a feedback device to compare the slide movement. It is 

nothing but a transducer. 

 

24. Show the axis of a CNC horizontal Boring Machine? (May 2010) 
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25. What are the basic assumptions made while programming in APT language? (May 2010) 

        

In APT programming, it is assumed that the workpiece remains stationary and cutting 

tool does all the movements. 

 

26. What is mean by APT language? (Nov. 2010)      

Automatic Programming of Tools (APT) is the oldest and one of the most powerful NC 

processor languages. It is generally used on large capability computers and can perform 

the mathematics required for complex curves using four or five axis contouring 

techniques. 

27. Compare a closed loop NC system with open loop NC system. (May 2011) 

Open loop system: involves feeding of tape, interpretation of information by tape         

reader, storing the data in buffer storage area converts into electrical signal and send     

this signal to the control unit. 

          Closed loop system: is almost similar to open loop system only it carries an         

 additional feedback receive which is nothing but a transducer and accompanied by a          

 comparator. 

28. What is a preparatory function? How is it important in CNC Programming? (May 2011) 

 

G is the preparatory function which changes the control mode of the machine and it is 

called as G-codes. Generally, they are followed by two digit number. It is written as 

GO1, G02 etc. 

 

PART-B (16 MARKS) 

 

1. (i).State a few typical applications where the use of numerical control would be 

justified.  

(ii).Describe in brief the basic components of a tape-operated NC machine tool. 

 

2.  (i).Discuss the advantages of computer numerical control system.  

(ii).What is the difference between positioning machines and contouring 

machines?  

3. Describe the main features of CNC machines, which distinguish them from 

conventional machine tools.  

4. (i).How is cutter compensation given in the case of a machining centre? Explain it 

with an example. 

(ii).Describe the functions of a post processor.  

5. Define CNC and DNC. With a help of a diagram explain the working of NC 

machine tool.  
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6. (i).How is manual programming of a NC machine done? 

(ii).Write short notes on APT language.  

7. (i).Discuss in detail about the design considerations of CNC machines for 

improving machining accuracy.  

8. (ii).write a note on spindle drives and feed drives of CNC machines. 

9. Sketch and explain a turning Centre and mention its superiority over the CNC 

lathe.  

10. Explain the part programming procedure with a good example.  

11. List and explain G and M code for turning milling operations. 

 


