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TWO MARKS QUESTIONS WITH ANSWER

DEPARTMENT: MECH SEMESTER: IV

SUBJECT CODE / NAME: ME 6402 / MANUFACTURING TECHNOLOGY – II

UNIT I – THEORY OF METAL CUTTING

Part A

1. List the various metal removal processes? ( AU Apr 2011,Dec12)
a. Non cutting process or chipless process.
b. Cutting process or Chip process

2. 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.

3. 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.

4. Mention the cutting fluids? ( AU Apr 2012)
Two basic types are
(i) Water based cutting fluids
(ii) Straight or heat oil based cutting fluids

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

6. Compare orthogonal and oblique cutting? ( AU Dec 2012, Apr 2010)
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7. 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.

8. 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

9. 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.

10. 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.

11. 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

12. 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

13. Give two examples of orthogonal cutting. ( AU Dec 2007)
(i) Turning (ii) Facing (iii) Thread cutting (iv) Parting off

14. 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

15. 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

16. Name the factors that contribute to poor surface finish in cutting.( AU Dec 2006)
(i) Cutting speed
(ii) Feed
(iii) Depth of cut
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Part B
1. Explain various cutting tool materials? ( AU Apr 2011,Dec 12)
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2. In an orthogonal cutting operation on a workpiece of width 2.5mm, the uncut chip
thickness was 0.25mm and degree. It was observed that the chip thickness was
1.25mm.The cutting force was measured to be 900N and the thrust force was found
to be 810 N. ( AU Dec 2013,Apr 12)
(a) Find the shear angle.
(b) If the coefficient of friction between the chip and the tool, was 0.5, what is the

machining constant Cm
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3. What is a chip Describe the during metal machining with neat sketches.
( AU Dec 2010) ( AU Apr 2010) ( AU Dec 2006)

TYPES OF CHIPS
In a metal cutting operation is carried out in machine shop. Chips are separated from
the workpiece to impart the required size and shape to the workpiece. The type of chips
edge formed is basically a function of the work material and cutting conditions. The
chips that are formed during metal cutting operations can be classified into four types:
1. Discontinuous or segmental chips
2. Continuous chips
3. Continuous chips with built-up edge.
4. Non homogenous chips
The above three common types of chips are shown in

Continuous chips: It shows continuous chips coming out during machining in machine
shop. These types of chips are obtained while machining ductile material such as mild
steel and copper. A continuous chip comes from the cutting edge of a cutting tool as a
single one piece, and it will remain as one piece unless purposely broken for safety or
for convenience in handling. Formation of very lengthy chip is hazardous to the
machining process and the machine operators. It may wrap up on the cutting tool, work
piece and interrupt in the cutting operation. Thus, it becomes necessary to deform or
break long continuous chips into small pieces. It is done by using chip breakers. Chip
breaker can be an integral part of the tool design or a separate device.

Discontinuous chips: It shows discontinuous chips coming out during machining in
machine shop. In this type, the chip is produced in the form of small pieces. These types
of chips are obtained while machining brittle material like cast iron, brass and bronze.
Fairly good surface finish is obtained and tool life is increased with this type of chips.

Chips With Built up edge: It shows continuous chip with built-up edge. During cutting
operation, the temperature rises and as the hot chip passes over s the face of the tool,
alloying and welding action may take place due to high pressure, which results in the
formation of weak bonds in microstructure and weakened particles might pullout.
Owing to high heat and pressure generated, these particles get welded to the cutting tip
of the tool and form a false cutting edge. This is known as built-up edge Non
homogenous chips are developed during machining highly hard alloys like titanium
which suffers a marked decrease in yield strength with increase in temperature
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4. Mention the functions of Cutting Fluids  (AU Dec 2010,Apr 11)
During any machining or metal cutting process, enough heat is evolved in cutting zone.
To remove this heat from cutting zone, soluble oils are used as cutting fluid during
machining. Emulsions (also known as soluble oil) cool the work-piece and tool and thus
relieved them from overheat. Air circulation is required so as to remove the heat by
evaporation. The remaining oil forms a protecting layer over the machined work piece
and save it from rust and corrosion. Such coolants decrease adhesion between chip and
tool, provides lower friction and wear and a smaller built up edge. They remove chips
and hence help in keeping freshly machined surface bright. They also protect the surface
from corrosion. They decrease wear and tear of tool and hence increase tool life. They
improve machinability and reduce machining forces.

Chemical cutting fluids possess a good flushing action and are non-corrosive
and nonclogging. Since they are non-clogging, they are widely used for grinding and
sawing. The most efficient method of applying cutting fluids is to use a pump, tray and
reservoir, to give a slow continuous stream over the cutting action. Chemical cutting
fluids are replacing straight and emulsifiable cutting oils for many applications. If
chemical concentrates are mixed in correct proportion with deionized water, chemical
cutting fluids provide longer life at less cost than oil base cutting fluids. Other coolants
and cutting fluids are cutting wax and kerosene. Cutting fluids may also be used on
aluminium, aluminium alloys and brass for machining operations of low severity. It may
be used as a coolant and for removing chips when machining cast iron.
Some commonly used machining materials require following cutting fluids:
Steel Soluble oil Straight, Water base mainly grinding

Aluminium and alloys Paraffin Dry
Cast iron Dry
Brass, Copper and Bronze Dry

Functions or Uses of Coolants or Cutting Fluids
The important functions of cutting fluids are given as under.
(i) Cutting fluid washes away the chips and hence keeps the cutting region free.
(ii) It helps in keeping freshly machined surface bright by giving a protective coating

against atmospheric, oxygen and thus protects the finished surface from corrosion.
(iii) It decreases wear and tear of cutting tool and hence increases tool life.
(iv) It improves machinability and reduce power requirements

(v) It prevents expansion of work pieces.
(vi) It cools the tool and work piece and remove the generated heat from the cutting

zone.
(vii) It decreases adhesion between chip and tool; provide lower friction and wear, and

a smaller built-up edge.
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5. Describe the mechanism of metal cutting? ( AU Dec 2010,Apr 13)
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6. List the various tool materials used in industry. State the optimum temperature of each of
the tool materials. ( AU Dec 2010)
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7. The Taylor tool life equation for machining C-40 steel with a HSS cutting tool at a feed of
0.2mm/min and a depth of = C, Where n and C are constants. The following V and T
observations have been noted( AU Dec 2010) ( AU Dec 2006)
V , m/min 25 35
T , min 90 20
Calculate
(1) n and C
(2) Hence recommend the cutting speed for a desired tool life of 60min.

8. State the parameters that influence the life of tool and discuss?( AU Apr 2010)
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9. What is meant by orthogonal cutting and oblique cutting? ( AU Apr 2010)



14

ME6402- MANUFACTURING TECHNOLOGY -II

ME 6402 / MT – II PEC/MECH

10. Explain “merchant force circle assumptions. ( AU Apr 2010)
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11. Explain the geometry of a single point cutting tool with suitable sketches? ( AU
Dec 2009)( AU Dec 2010
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12. Explain the basic actions of cutting fluids ( AU Dec 2009 , Apr 10)
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13. Describe an expression for the shear angle in Orthogonal metal cutting .
( AU Dec 2007)
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14. What are the standard angles of cutting? Illustrate with an example.
( AU Dec 2007)



23

ME6402- MANUFACTURING TECHNOLOGY -II

ME 6402 / MT – II PEC/MECH



1

ME6402-MANUFACTURING TECHNOLOGY -II

ME 6402 / MT – II PEC/MECH

Unit II – Centre lathe and Special purpose lathes
Part A

1. 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

2. 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.

3. 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.

4. 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.

5. 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

6. Distinguish between Capstan lathe and Turret lathe. ( AU Apr 2010,Apr 13)

S No CAPSTAN LATHE TURRET LATHE

1
Turret head is mounted on a ram which slides
over the saddle.

Turret head is directly mounted on saddle .But
it slides on the bed

2
Turret movement is limited Turret moves on the entire length of the bed

without any restriction.
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7. 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

8. 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

9. 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

10. 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.

11. What is the difference between a ram type turret lathe and saddle type turret lathe? ( AU Dec 2007,

Apr 10)

S No RAM TYPE TURRET LATHE SADDLE TYPE TURRET LATHE

1 Turret head can be moved manually. Turret head cannot be moved manually.

2
The maximum size of 60mm diameter work
can be accommodated.

It can accommodate only from 125 to 200mm.

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

Assume cutting force of 160 kg. (AU Dec 2007)

Power Required = FC X V

= FC x
DN
1000

= (160 x 9.81) x
 X 50 X 200

1000X 60
= 821.8 kW

13. 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.
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(iv) The bar stock is fed automatically.
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14. 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  then 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.

15. 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. Explain the various taper turning methods? ( AU Apr 2011) ( AU Dec 2010)
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2. Discuss about special attachments of lathe. ( AU Apr 2011)
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3. Describe the turret indexing mechanism. ( AU Apr 2011, Dec 12)
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4. Discuss about the bar feed mechanism .
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5. Describe the holding devices in a lathe. ( AU Dec 2006) ( AU Dec 2008)
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6. Mention the specifications of lathe with a neat sketch. ( AU Dec 2010, Apr 13)
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7. Draw neat sketches of steady and follower rests and brief their applications. ( AU Apr 2010, Dec 09)
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8. Describe the constructional features of Swiss   Type Screw   Cutting   Machine
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9. What is meant by “Tool layout” of a turret lathe? ( AU Dec 2009, Apr 12)
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10. Discuss the main parts of a turret lathe. ( AU Apr 2010, Dec 12)
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12. What is meant by “Tool layout” of a Turret lathe? (AU DEC 2010, APR 12)
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13. Name the various lathe accessories. How does a four jaw chuck differ from a three jaw chuck?
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14. Discuss the features of ram type and saddle type Turret. ( AU Dec 2008, Apr 09)
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15. Explain the feature of multi spindle automatics.
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Unit III – Other Machine Tools

Part A

1. Mention the differences between shaper and planer. ( AU Apr 2011)

S . NO SHAPER PLANER

1 Tool reciprocates and the work is stationary Tool  is stationary and work reciprocates

2 Less accuracy due to overhanging of ram It gives more accuracy as the tool is rigidly
supported during cutting.

2. What are the differences between drilling and reaming? ( AU Apr 2011)

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. The work is rotated at high speed.

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

a very slow speed.

3. Briefly describe the importance of quill mechanism. ( AU Apr 2011)

If the taper shank of drill is smaller than the taper in the spindle hole, a sleeve is used. The sleeve with drill

is fitted in the hole of the spindle. The sleeve has outside taper surface. This fits into the tapered hole of

the spindle.

4. List the types of sawing machines. ( AU Dec 2010)

Types of sawing machines are

(1)Reciprocating saw

(2)Circular saw

(3)Band saw

5. Define the cutting speed, feed and machining time for drilling. ( AU Dec 2010)

Cutting Speed: It is the peripheral speed of a point on the surface of the drill in contact with the
Work piece. It is usually expressed in m/min.

Feed: It is the distance of a drill moved into the work at each revolution of the spindle.
It is expressed in mm/rev.

Machining time: The time taken to complete the machining process without considering the idle time of
machines is called machining time.

6. What is broaching. ( AU Dec 2010) ( AU Dec 2009)

It is a process of machining a surface with a special multipoint cutting tool called “BROACH” which has

successively higher cutting edges in a fixed path.
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7. What is the difference between up milling and down milling

S.No Event of operation Up milling Down Milling

1 Direction of travel Cutter rotates against the

direction of travel of

workpiece

Cutter rotates in the same direction of

travel of workpieces

2 Cutting Force Increases from zero to max

per tooth

Decreases from max to zero per tooth.

8. List four applications of broaching machines. ( AU Apr 2010)

(i) Straight and helical slots

(ii) External surfaces of various shape

(iii) External and internal toothed gears

(iv) Holes of cross sectional shape

9. How do you classify milling cutters? ( AU Dec 2009)

They are classified based on following factors

(i) According to the shape of the teeth.

(ii) According to the type of operation

(iii) According to the way of mounting on the machine

10. What do you know about straight fluted drill and fluted drill? ( AU Dec 2009)

The reamer with helical flutes provides smooth shear cutting action and provides better surface finish .The

pitch of the flutes is made uneven to reduce vibration.

11. What is meant by up milling and down milling? ( AU Dec 2008)

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 work piece.

12. State the differences between a vertical shaper and slotters. ( AU Dec 2008)

S. No VERTICAL SHAPER SLOTTER

1
Vertical shapers generally fitted with rotary table to

machine curved surfaces
Slides are fitted

2 Rotary table along with tools will move
Slides will move to perform

slotting.

13. Write the differences between drilling and tapping. ( AU Dec 2008)

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. The work is rotated at high speed.

Tapping is the process used for making internal threads in a machine component by a tool called “TAP” 2



www.Vidyarthiplus.com
M.P.KEDARNATH / Asst Prof - Mechanical 3

ME6402- MANUFACTURING TECHNOLOGY -II

14. What is a shell mill? ( AU Dec 2007)
A shell mill is a large type of face or end mill , rather than having an integral shank. Typically there is a

hollow or recess in the centre of the shell mill for mounting hardware on to a separate arbor.

15. Mention the operations performed by a planner. ( AU Dec 2006)

a. Planning horizontal surface

b. Planning of an angle

c. Planning vertical surface

d. Planning curved surface

16. Why is sawing a commonly used process. ( AU Dec 2006)

a. Easy handling of machines and spindle construction

b. Fast operation and cost of machinery is less

Part B

1. Explain various milling cutters with neat sketches? ( AU Apr 2012,Apr 13)
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2. Discuss various hole making processes. ( AU Apr 2011,Dec 12)
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Boring is cutting a hole in wood with a tool called a bit. Holes of 6 mm size or larger are
bored. Holes of 6 mm size are smaller are drilled  Boring is the first step in making any
kind of shaped opening or making holes.

3. With a neat sketch explain the column and knee type milling machine and name its main parts. ( AU Dec

2010,Apr 11)
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4. Explain hacksaw and band saw with neat sketches. ( AU Apr 2010)
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5. Discuss push and pull type broaching machines with neat sketches.( AU Apr 2010,Dec 08)
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6. Discuss the principle of operation of a shaper with a neat sketch. ( AU Dec 09)
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7. Describe the working of a crank and slotted link mechanism. ( AU Dec 2010,Apr 08)
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8. Sketch and explain the hydraulic drive of a horizontal shaper.( AU Dec 2010, Dec 2009)

9. What are the operations performed on a drilling machine? ( AU Apr 2010)
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10. Sketch a twist drill and explain ( AU Dec 08, Dec 09)

11. Explain different types of milling cutters. ( AU Dec 2009)
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12. With the help of a neat sketch, discuss the working of a face broach machine. ( AU Apr 2010)

13. Sketch the Quill mechanism .write its main parts and their functions? ( AU Apr 2010)
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14. How will you cut the following types of surfaces on milling machines? ( AU Apr 2010)

(a) Flat surfaces  (b)Slots and splines
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15. Make a note on different types of work holding devices used in a slotting machine. ( AU Dec 2008)



www.Vidyarthiplus.com
M.P.KEDARNATH / Asst Prof - Mechanical 24

ME6402- MANUFACTURING TECHNOLOGY -II



www.Vidyarthiplus.com
M.P.KEDARNATH / Asst Prof - Mechanical 25

ME6402- MANUFACTURING TECHNOLOGY -II

16. Explain the different types of table drive and feed mechanisms in a planning machine . ( AU Dec 2008)
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17. State the advantages of Ward- Leonard drive

Leonar

18. Explain with a sketch “Fast and loose pulleys” quick return mechanism of a planer table. ( AU Dec 2007)
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19. Sketch and explain the working principle of upright drilling machine. ( AU Dec 2006,08)
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20. Write short notes on expanding hand reamers and adjustable machine reamers. ( AU Dec 2006)
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21. Sketch and explain the main parts of a band saw. ( AU Dec 2006,Apr 08)
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22. Explain different types of drilling machines with their special features? ( AU Apr 2010,Dec 09)

CLASSIFICATION OF DRILLING MACHINE
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23. List the difference between shaper and planner.
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Unit IV – Abrasive processes and Gear Cutting

Part A

1. What are the specifications of grinding wheel? ( AU Apr 2011, Dec 2010)

Type of bond

Grit or grain size

Grade

Structure

Abrasive

Manufacturer’s Code

2. What is honing? ( AU Apr 2011, Dec 2010)

An abrading process of finishing previously machined surfaces is called honing.

3. Narrate the working principle of abrasive jet machining. ( AU Apr 2011)

In this type the electrolyte used is replaced by abrasive jet. But grinding process is as similar that of

electrochemical grinding.

4. What is gear hobbing? ( AU Dec 2010)

The process of generating a gear by means of rotating a cutter called HOB is known as HOBBING.

5. Define hardness of the grinding wheel. ( AU Apr 2010)

Grade or hardness indicates the strength with which the bonding material holds the abrasive grains in the

grinding wheel.

6. Define lapping. ( AU Dec 2009)

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

spherical surfaces.

7. What is meant by “grade” and “structure” of a grinding wheel? ( AU Dec 2009)

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

grains in the grinding wheel.

Structure denotes the spacing between the abrasive grains or in other words the density of the

wheel.

8. What are all the parameters that would affect the MRR in abrasive jet machining? ( AU Dec 2008)

The metal removal rate is affected by the following factors

Grinding wheel speed

Type of abrasive used
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Capacity of pump

Capacity of filter
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9. Mention four important factors that influence the selection of grinding wheel. ( AU Dec 2008)

(1) Constant factors

(a)Physical properties of material to be ground

(b) Amount and rate of stock to be removed

(c) Area of contact

(d) Type of grinding machine

(2) Variable factors

(a) Work speed

(b) Wheel speed

(c)Condition of grinding wheel

10. What is roller burnishing process? ( AU Dec 2007)

It is a method of cold working metal surfaces in which hardened sphere or cylindrical roller is pressed

against the work to be processed

11. What is the need of truing and dressing operations in a grinding wheel? ( AU Dec 2007)

To break away the glazed surface so that the new sharp abrasive particles are again present to

work for efficient cutting

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

12. List the advantages of honing?

Simple process which can be done on any general purpose machines such as lathes and drilling

machines.

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

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

13. State the abrasives used in manufacture of grinding wheels. ( AU Dec 2007)

(1) Natural abrasives

(a) Sandstone or solid quartz

(b) Emery

(c) Corundum

(d) Diamond

(2) Artificial abrasives

(a) Aluminium oxide

(b) Sillicon carbide

(c) Artificial diamond

(d) Boron carbide
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(e) Cubic boron carbide
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14. What are the types of surfaces that can be produced using plain cylindrical grinders? ( AU Dec 2006)
Plain cylindrical parts, cylinders, tapers, shoulders, fliers etc.

15. What do you mean by loading of grinding wheels? ( AU Dec 2006)

During operation, the chips formed get entrapped in the inner granular space of abrasive particles. This is

called loading

Part B

1. Explain the working mechanism of cylindrical and surface grinding. ( AU Apr 2011)
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2. Describe gear cutting by forming and shaping. ( AU Apr 2011)
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3. Explain the working principle and various methods of centreless grinding with a
neat sketch. (AU Dec 2010)
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4. Write short notes on gear forming.

5. Write short notes on gear shaping. ( AU Apr 2010)
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6. Sketch and explain the three of extra cylindrical centerless grinding. ( AU Apr 2010) s( AU Dec

2008)
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7. List the advantages and disadvantages of gear shaping process. ( AU Apr 2010)
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8. Give the specification of grinding wheel. ( AU Dec 2009)

9. What is meant dressing and truing of grinding wheel? ( AU Dec 2009)
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10. Briefly discuss about the different types of abrasives used in a grinding wheel. ( AU Dec 2008)
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11. Describe Honing process. ( AU Dec 2007)

12. Express centreless grinding process with neat diagram. ( AU Dec 2007)
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13. Explain the abrasive jet grinding with diagram. ( AU Dec 2007)
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14. How do you classify cylindrical grinders? What is the difference between “Plain and universal “cylindrical
grinder? ( AU Dec 2006)
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15. Describe the use of cutting fluids in grinding.

16. Explain gear hobbing process over other gear generation processes. ( AU Dec
2006)

Gear Hobbing Process
In addition to the gear shaping process another process used for gear generation is gear
hobbing. In this process, the gear blank is rolled with a rotating cutter called hob. Gear hobbing
is done by using a multipoint cutting tool called gear hob. It looks like a worm gear having a
number of straight flutes all around its periphery parallel to its axis. These flutes are so shaped
by giving proper angles to them so that these work as cutting edges. In gear hobbing
operation, the hob is rotated at a suitable rpm and simultaneously fed to the gear blank. The
gear blank is also kept as revolving. Rpm of both, gear blank and gear hob are so
synchronized that for each revolution of gear bob the gear blank rotates by a distance equal to
one pitch distance of the gear to be cut. Motion of both gear blank and hob are maintained
continuously and steady. A gear hob is shown in Figure and the process of gear hobbing is
illustrated in Figure .The hob teeth behave like screw threads, having a definite helix angle.
During operation the hob is tilted to helix angle so that its cutting edges remain square with the
gear blank. Gear hobbing is used for making a wide variety of gears like spur gear, helical,
hearing-bone, splines and gear sprockets, etc
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Three important parameters are to be controlled in the process of gear hobbing indexing
movement, feed rate and angle between the axis of gear blank and gear hobbing tool (gear
hob). A schematic diagram of the setup of a gear hobbing machine is illustrated in Figure .The
aims of hob areset at an inclination equal to the helix angle of the hob with the vertical axis of the
blank. If a helical gear is to be cut, the hob axis is set at an inclination equal to the sum of the
helix angle of the hob and the helix angle of the helical gear. Proper gear arrangement is used to
maintain rpm ratio of gear blank and hob

The operation of gear hobbing involves feeding the revolving hob till it reaches to the required
depth of the gear tooth. Simultaneously it is fed in a direction parallel to the axis of rotation. The
process of gear hobbing is classified into different types according to the directions of feeding
the hob for gear cutting. The classification is described as given below.
Hobbing with Axial Feed
In this process the gear hob is fed against the gear blank along the face of the blank and
parallel to its axis. This is used to make spur and helical gears.
Hobbing with Radial Feed
In this method the hob and gear blanks are set with their axis normal to each other. The rotating
hob is fed against the gear blank in radial direction or perpendicular to the axis of gear blank.
This method is used to make the worm wheels.
Hobbing with Tangential Feed
This is also used for cutting teeth on worm wheel. In this case, the hob is held with its axis
horizontal but at right angle to the axis of the blank. The hob is set at full depth of the tooth and
then fed forward axially. The hob is fed tangential to the face of gear blank.
Advantages and Limitations of Gear Hobbing Process
(a)Gear hobbing is a fast and continuous process so it is realized as economical process as

compared to other gear generation processes.
(b)Lower production cycle time, i.e. faster production rate.
(c)The process has a larger variability’s in the following of sense as compared to other gear

Machining processes.
(d)Capable to make wide variety of gears like spur gear, helical gears, worms, splines,

sprockets,etc.
(e)Process of required indexing (named so) is quite simplified and capable to make any number

Of teeth with consistent accuracy of module.
(f)A special type of gear named harringbon gear cam be generated by gear hobbing exclusively.
(g)Wide variety of batch size (small to large volume) can be accommodated by this process.
(h)Several gear blanks, mounted on the same arbor, can be processed simultaneously.
(j)Hob is multipoint cutting tool having multi cutting teeth or edges at a time few number of cutting

edges work so lots of time is available to dissipate the generated heat. There is no over
heating and cutting tool.In addition to above mentioned large number of advantages there is
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one glaring limitation of the process of gear hobbing. That is manufacturing of internal gears
is not possible
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Unit V – CNC Machine Tools and Part Programming

Part A

1. List the differences between NC and CNC.( AU Apr 2011)
S.No NC Machines CNC Machines
1 NC system is produced in sixties and used electronic

hardware based upon digital circuit technology.
It employs a mini or micro
computer to control machine
tool and eliminate as far as
possible, additional hardware
circuits in control cabinet.

2 Less flexibility More flexibility

2. 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.

3. 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

4. What are feed drives? ( AU Dec 2010)
Feed drives are used to drive the axis as per the programme fed in the CNC machine.

5. 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

6. 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.

7. Compare a closed loop NC system with open loop system. ( AU Apr 2010)
S.No Open loop system Closed loop system
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1 No feedback about the result produced
due to open loop

Instantaneous feedback about the result
produced

2 No reference for the results Definite reference for the results



3

ME6402-MANUFACTURING TECHNOLOGY -II

ME 6402 / MT – II PEC/MECH

8. 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.

9. 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
10. 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.

11. Define NC. ( AU Dec 2009)
Controlling a machine tool by means of a prepared program is known as Numerical control or NC.

12. Name the major elements of NC machines. ( AU Dec 2009)
(i) Tape reader
(ii) Mini computer
(iii) Servos and interface logic
(iv) Motion feedback

13. 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

14. 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.

15. 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.

16. 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.

17. 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.



4

ME6402-MANUFACTURING TECHNOLOGY -II

ME 6402 / MT – II PEC/MECH

18. List the commonly used coordinate Systems are enable to
(a) Cantilever construction
(b) Bridge construction
(c) Column construction
(d) Gantry construction

19. 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 auxillary statements

Part B

1. Narrate the design considerations of CNC machines. ( AU Apr 2011, Dec 09)
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2. Discuss about slide ways used in CNC machine tools. ( AU Apr 2011, Dec 10)

3. Describe the spindle drives used in CNC machine tools. ( AU Apr 2011)
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4. List the difference between manual and computer assisted part programming. ( AU Apr 2011, Dec 08)

5. Explain the following in CNC machining. ( AU Dec 2010)

(a)Linear Interpolation

(b)Circular Interpolation

(c ) Cubic interpolation
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6. With a neat sketch, explain the working of ATC?

.
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7. Explain the main difference between point to point and continuous path of numerically controlled
machine tools. ( AU Apr 2009)

8. Explain the various elements of NC machine with closed loop control system. ( AU Apr 2008)
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9. List any five motions and control statements of computer assisted NC programming and explain. ( AU Apr
2009)
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10. Describe the spindle and feed drives. State the requirement of the drives of CNC machine tools. ( AU Dec
2010)
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11. Write the part program for the part shown below. ( AU Dec 2010,Apr 08)
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12. Write the part program for drilling holes in the part shown below. The plate thickness is 20mm. ( AU Dec
2009, Apr 08 )
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13. How is manual programming of a NC m ac h i n e  d o ne

14. Discuss the advantages of computer numerical control system. ( AU Dec 2006)
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15. What is the difference between positioning machines and contouring machines? ( AU Dec 2006)

16. State a few typical applications where the use of numerical control would be justified. ( AU Dec 2007)
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17. Describe in brief the basic components of a tape operated NC machine tool. ( AU Dec 2008, Apr 10)

18. Write short notes on APT language. ( AU Dec 2008)
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19. Discuss the important design features of CNC machine tools. ( AU Dec 2009)

20. Under what conditions of production the numerically controlled machine tools are employed. ( AU Apr
2010)
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21. Define CNC and DNC. With a help of a diagram explain the working of NC machine tool. ( AU Dec 2008,
Apr 09)
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