16/17CAE421

Fracture Meqpamcs

Time 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choasmg ONE full question from each module.

g Module-l
g 1 a. Explain briefly the historical development of fracture mechanics. » (06 Marks)
= b. Derrve an expressmn for the fraeture strength of a britt materlal solid containing an
g (10 Marks)
3 5
g § 2 a. Explain the three basic models of fracture. » (06 Marks)
2= b.  Write the singular stress, field equations in the vromrty of a crack tip, assuming mode I and
% plane stress state. . : (06 Marks)
= ? c. What is Airy’s stress function? Discuss. (04 Marks)
oo
£q Module-2
§ gh 3 a. Explain Irwin’s plastic zone correction. * (06 Marks)
2B b. Derive the equation for plastic zone shape in the plane stress case. (10 Marks)
it OR
%5 4 a. Explain the effect of thickness on fracture toughness. (06 Marks)
&g b. Describe the test procedure for determining stress intensity factor usmg CT specimen.
=8 » (10 Marks)
57 M e
55 5 a. Derive an expression for the energy release rate for a DCB specrmen (10 Marks)
"‘;g b. Explain the concept of R curves. . : (06 Marks)
oR
E & 6 a. Define CTOD and explain a method of finding CTOD in laboratory with sketches. (10 Marks)
8 b. Whatis J-integral? Show that J-mtegral is path mdependent (06 Marks)
z h:é - Module—4
53 7 a ““What is cradle arrest? How it is achieved? (08 Marks)
g“g) b. Explain crack branching. (08 Marks)
5 “. OR
g 5 8 a. Estimate the relationship between kmetlc energy and crack speed. (08 Marks)
8 5 b. Explain dynamic fracture toughness. (08 Marks)
B : Module-5
S 9 a. Establish the fatigue crack growth equation. (08 Marks)
z b. Explain the factors affectmg crack propagation. (08 Marks)
g #
- 10 a. Explain variable amplitude service loading. (08 Marks)
b.

Explain fail s}yafe” and safe life. (08 Marks)
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