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1. A round rod of annealed 302 stainless steel is being drawn from a
diameter of 10 mm to 8 mm at a speed of 0.5 m/s. Assume that the
frictional and redundant work together constitute 40% of the ideal

work of deformation.
(a) What is the engineering strain in this operation ? (2%)
(b) What is the true strain in this operation ? (3%)

(c) If the material exhibits the true stress- true strain behavior of
o=Ke", where k= 1300 Mpa and n=0.3. What is the average flow stress

V2 (5% (LYA VPRIAL, 2 BIKE 24)

(d) What is the drawing force F ? (2%) = Wireor rod
(e) How much is the ideal power needed ?(3%) A £
() How much is the actual power needed ?(2%) Die

15
2. In a slab-milling operation, the cutter has 20 teeth and\g,=100 mm in

diameter. The rotational frequency of the cutter is 5 sec!, the workpiece
feed speed is v; = 1.3 mm/sec., the working engagement (depth of cut) is

8e= 6mm, and the back engagement (width of the workpiece) is 50mm.

(a) Find the feed per tooth ar(2%)

(b) Derive the maximum undeformed chip thickness acmax in terms of

frequency, vy, ae, and d.(5%) ) ‘ -

(c) Find the metal-removal rate (2%) } /IJr %
b o o !

Materisl removed by
one tooth

3. List the possible methods of making holes (5%)

F74
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4. Show major cutting edge, minor cutting edge, work surface, machined

surface, transient surface on the following cutoff and facing ope‘ration

%) (7% Z 8 3% X AL AR

Continuous feed

(=X) Sl motion {-X} .

5. A 9 in. wide 6061-O aluminum strip (k= 30,000 Mpa and n=0.2. ) is
rolled from a thickness of 1 in. to 0.8 in, If the roll radius is 12 in. and
the roll rpm is 100.

(a) Find the arc of contact L=? (3%)

(b) Find the true strain (2%)

(c) Find the average flow stress Y=2(3%)

(d)The roll force F for low frictional conditions =? (3%)

(e) The power required = 2(3%)
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