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PCME 4606

Seventh Semester Examination — 2012
PRODUCT DESIGN AND PRODUCTION TOOLING

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

(a)

0

There are six phases in generic product development process. Name at
least 4 of them. :

Mention at least 4 reasons for usefulness of a well defined development
process.

What are different allowances provided for forging die design and why ?

Which Sheet metal operations are suitable to make a cycle chain link and
how these operations are sequenced ?

Mention various Dirill Jig bushes those are used for drilling operations.
Indicate various pre-market considerations required in a product life cycle.
Classify single point cuttin'g tools are used in various machine tools.

What do you mean by Floor to Floor time (FFT) in time estimate for process
planning ? '

Differentiate between compound and combination cuts for a production lathe
operations. '

Why CAMS are used in production lathes ?
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2. (a) Explainatleast5 characteristics of successful product development leading
to economic success. Also indicate major functions responsible for design
and development product. : g 7

(b) Functiondl analysis is important for value engineering process. Explain. 3

3. (a) Mention various product design process categories required for a sand
casted product and bring out a detailed design for eliminating defects. 6

(b) Two casting of same metals have the same surface area, one casting is in
the form of a sphere and the other is a cube. What is the ratio of the
solidification time for this sphere to that of a cube ? 4

4. (a) Howisthe parting line chosen in case of drop forging operations ? Draw
diagram to explain your answer. What are the types of draft allowances
required for a forging die and why ? 6

(b) Indicate various basis for the design of the up'set forging dies. State the
rules. 4

5. (a) Explain principal considerations in design of Jigs and Fixtures including
location and clamping techniques those are adopted. 5

'

(b) Rotating plate is used for design of a turning fixtures, which carries masses
of 20 kg and 25 kg placed at radii 240 mm and 300 mm respectively with an
angle of 120 degree between these radii. Find where 30 kg mass must be
placed to balance the system. 5

6. (a) Make a tabular comparision of ORS and ASA tool nomenclature
: considering location of cutting edge, orientations of face, principal flank
and auxillary flank respectively for a single point cutting tool. <4

(b) Estimate the shear on the punch to produce a hole of 60 mm diameter in
.steel plate, 2.5 mm thick with an ultimate shear stress of 480 MPa, if the
blanking force is to be 2 of the force using a punch without shear. Assume
a penetration of 40% before rupture . . 8
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7. (a) (i) State TAYLOR's principle in design of limit gauges.

(i) Indicate advantages and dis advantages of using progressive type
gauge versus Double plug gauge for checking holes.

(iii) What are essential conditions for obtaining clearance fit and
interference fit. ; 5

(b) Discuss various types of punch-die set used for sheet metal operations. 5
8.  Write short notes on any four : 25x4
(a) Deep Drawing

(b) Comparision of compound die and combination die in sheet metal
operations

(c) Operations on an Auto-lathe
(d) Break Even Points

(e) Broaching Tools.
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