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A round casting 0.1m in diameter and 0.5 m in length. Another casting of the
same metal is elliptical in cross-section, with a major-to minor axis ration of 2,
and has the same length and cross-section area as the round casting. Both
piece are cast under the same conditions. What is the difference in the
solidification times of the two castings_ (solidification time =c(volume/surface

area)2 )(12%)
(FEUPHFRE FB8HEL)
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Shown in Fig. 2 is extrusion process in manufacturing proc;sRs. (1) What is
o T :
f :
spingback? (4%). (2) If springback factor Ks=f;» prove K5=§§r:, where T is the
— +
T

diameter of tube, R; and Ry are the initial and final bend radii, respectively (4%).

(3) Explain the physical meanings of Ks=1 and Ks=0 (4%)
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Here we will determine the ram force in direct extrusion (see Fig. 3)

(1) Define the extrusion ratio R (4%) . (2)Derive the true stain €1 =7 (in terms
of R)(4%)

(3) What is the energy dissipated in plastic deformation per unit volume u, if
the material is perfect plastic material with a vyield stress Y? (4%) (4)The work
done on the billet W=7 (4%) (5)The extrusion pressure p=?(4%)
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3.

Shown in Fig. 4 is forces acting on a cutting tool in two-dimensional cutting. (1)
Determine the total power input in cutting P=? (4%). (2) If the width of the cut
be w, then the total energy per unit volume of material removed u=? (4%). (3)
The power required to overcome friction at the tool-chip is the production of F

and V¢. Derive the specific energy uf required to overcome the friction (in
terms of Fc and Fy ) (4%).
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How can you tell whether a certain part is forged or cast? describe the

features that you would investigate to arrive a conclusion? (1 0%)
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A 40-mm-high cylinderical specimen is being compressed between flat plates at
a speed of 100mm/s. Claculate the engineering stain and true strain rate to

which the material is being subjected when its height is 10mm. (6%)




