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1. Explain or distinguish the following terms: (12%)

(a) Single crystal vs amorphous structure  (b) Polymorphism vs isomerism
(c¢) T-T-T vs CCT diagram

(a) Cite the primary differences between elastic, anelastic, viscoelastic and plastic deformation

behaviors. (4%)
(b) For a tensile test, it can be demonstrated that necking begins when do,/de, =c,. - Using

o = Ke/ , determine the value of the true strain at this onset of necking. (6%)

. (a) What are the slip systems for FCC and HCP structure (basal plane slip favored) respectively? (4%)

(b) Explain the difference between resolved shear stress and critical resolved shear stress. (4%)

(c) Consider a metal single crystal oriented such that the normal to the slip plane and the slip
direction are at angles of 60° and 35°, respectively, with the tensile axis. If the critical resolved
shear stress is 6.2 MPa, will an applied stress of 12 MPa cause the single crystal to yield? If not,
what stress will be necessary? The value of cos 35° equals to 0.819. (6%) '

(a) Rank the following iron-carbon alloys and associated microstructures from the hardest to the
softest: (1) 0.25 wt% C with coarse pearlite, (2) 0.80 wt% C with spheroidite, (3) 0.25 wt% C
with spheroidite, and (4) 0.80 wt% C with fine pearlite. Justify this ranking. (4%)

(b) For a steel alloy it has been determined that a carburizing heat treatment of 10 hr duration will
raise the carbon concentration to 0.45 wt% at a point 2.5 mm from the surface. Estimate the time
necessary to achieve the same concentration at a 5.0 mm position for an identical steel and at the
same carburizing temperature. (4%)

(c) Cite two major differences between martensitic and pearlitic transformations. (6%)
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