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M.E./M.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.

SECOND SEMESTER
CAD/CAM
CM 1601 — APPLIED MATERIALS ENGINEERING

(REGULATIONS 2007)

Time : Three hours Mammum : 100 marks

10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
Define Bauschinger effect with a help of stree-strain curve.

Briefly state the material strengthening process using strain aging with
appropriate sketch. '

Show, with a sketch, the different types of fractures observed in metals

subjected to uniaxial tension.

What is the chief effect of ﬁotch in the fracture prOCQSS? :

Why is Rockwell hardness test widely used in industries? -

Give the dimensions of a Charpy impact test sample.

Name the typical properties and ai)bﬁcations of hlgh strength low alloy steels.

Name the alloying elements, its composition and property of a typical shape
memory alloy. : : :

Define isomerism with a typical example.

In terms of bonding, explain why silicate materials have relatively low

densities.
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PARTB.- (5 16— 80.marks)

Show that “resolved shear stress reaches a maximum value when
@, =@, =45°7, where ¢, is the angle of inclination of slip plane
normal with tensile axis and ¢, , is the angle between slip direction

and tensile axis (6)

An aluminum thin-walled tube (radius/thickness = 20) is closed at
each end and pressurized to 7 MPa to cause plastic deformation.
Neglect the elastic strain and find the plastic strain in the
circumferential (hoop) direction of the tube. The plastic
stress-strain curve is given by & =170(8)°%

MPa. (10)
Or

, where stress is in

Explain the folléwing with proper sketch :

1)
(i)
(iii)

@

(i)

()
(ii)
@)
(ii)
@)

(ii)

Climb and cross slip of dislocation ‘ : ; (6) ‘
Partial dislocation and sessile dislocation (6)
Martensite strengthening. : (4)

Derive an expression for the stress required to propagate a crack in
a brittle material using Griffith’s theory of brittle fracture. (10)

With neat sketches, explain the various stages of ductile fracture.

(6)
Or

Sketch the various types of fatigue cycles. How is S—N curve
constructed? Explain the significance of endurance limit. (3 + 5 + 2)

Briefly discuss the surface effects of fatigue. (6)

Briefly state the reason for having a notch on impact specimens. (4)

DiScuss the effect of the type of notch and velocity of the hammer on

the result of the impact test. (12)
Or

Sketch a typical creep curve and label important areas and discuss

about if. - (10)

Write short notes on dislocation creep. ' ' (6)

;
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Write short notes on history, properties and applications of

(i) Shape memory alloys

(i) Smart materials. - : (8+8)
Or

Compare Dual phase steels with High strength low alloy steels, with
appropriate phase diagrams, properties and applications.

(i) Describe the stress-strain behavior of brittle, plastic and elastic

polymers. : (12)

(i)  Compare thermoplastic polymers with thermosetting polymers. (4) -

Or

Describe the properties and applications of

&  sic , 6)
() AlLO, : (5)
(i) Diamond. , (5)





