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CPME 6308 (O)
Sixth Semester Examination — 2011
MANUFACTURING SCIENCE - 1l

Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

How are milling machines specified ?

Name the different methods of production of gears by machining.
Name two machine tools where quick return mechanism is used.
By what parameters are grinding wheels specified ?

Name the non-traditional machining methods which are used to (i) make
holes in glass plates and (ii) produce dies and punches for stamping.

What class of materials on machining give discontinuous chips and what
class give continuous chips ?

If shear plane angle is 20°, orthogonal rake angle is 10° and cutting velocity
is 30 m/min. What is the magnitude of chip velocity and velocity of shear ?

If cutting force is 100 N, thrust force is 60 N and force on the shear plane is
30 N, what according to Merchant’s analysis is the magnitude of the force
normal to the shear plane ?

What are the advantages and disadvantages of built up edge ?

Why are mechanical springs not normally used as transducers in tool force
dynamo-meters ?
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The tool nomenclature of a single point  cutting tool is specified as
5-10-8-8-10-75-3mmORS.
Determine the tool angles for the cutting tool in ASA and sketchiits geometry.

6

Using any shear angle relation explain how the chip thickness ratio and
cutting forces are influenced by tool rake angle. 2
Explain the limitations of Merchant's analysis. 2
In an orthogonal cutting test with a cutting tool geometry
0-5-10-10-15-65-3mm ORS
the following observations were made :

Cutting force F = 800N

Feed force F, = 600N

Depth of cut = 2mm

Feed =25 02mm

Chip thickness = 0.5mm
Calculate the radial force, the coefficient of friction, forces on the shear
plane and specific cutting energy. 8
State the sign conventions for rake and clearence angles. 2
With reference to a tool force dynamo-meter explain the terms (i) frequency
response and (i) cross-sensitivity. 4

Explain with a neat sketch the working of a drill dynamometer showing clearly
the position of the strain gauges and their connection in the strain bridge.
6

A nine speed all-geared lathe head-stock has to have the lowest spindle
speed of 25 rpm. If the common ratio is 1.41, (i) calculate the revolutions
available at the spindle and the intermediate shats, (ii) show the position of
the fixed and sliding gears with a suitable sketch and the corresponding ray

diagram. 6
Name the different taper turning methods. ; 2
Differentiate between automatics and semi-automatics. 2

A universal dividing head is provided with change gears of 24, 24,28, 32,
40, 44, 48,64, 72,86 and 100 teeth and 3 index plates with following hole
circles :

Plate one — 15, 16, 17,18,19, 20

Plate two — 21, 23,27, 29, 31,33

Plate three — 37, 39, 41,43, 47,49
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For the above dividing head, select the index plate and the change gears for
indexing (i) 3.2 degrees, (ii) 83 divisions. 4
(b) Provide a neat sketch of the dividing head. 4
Differentiate between profile sharpened and form relieved milling cutters. 2

7. (a) Alathe is provided with a lead screw of 6 mm pitch and a set of change
gears with 20 to 120 teeth in steps of 10. Calculate the change gears for
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O
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cutting a screw of 1.05 mm pitch on the above lathe. 2

(b) With a suitable sketch show the position of the change gears and cutting

tool with reference to lead screw and the spindle. 3

(c) Explain with a neat sketch the principle of ultrasonic machining. 5

8.  Write short notes on any four : 2.5%4

(a) Lasermachining

(b) Electro discharge machining

(c) Job holding devices in machine tools
(d) Multi-spindle automatics

(

e) Centreless grinding.
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