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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions. All questions

carry equal marks.

1. (a) The figure shows one member of the

(111) family of planes in a face-centered

3. A turbine blade in a jet engine operates at a

peak temperature of 700ºC. During operation,

the blades are subjected to an axial tensile

stress of 200 MPa. For this temperature and

stress, the creep law for this material is known

to be :

where : A = 12 [sec MPa]–1, Q = 200

kJ/mole, R = 8.314J/mol-K,  is the axial strain

rate and  is the axial (tensile) stress.

 = Aexp
Q

RT

 
 
 

Assume that the engine will fail if the blades

reach an axial strain of 2%. Estimate the

lifetime of the engine. Consider only the creep

strains; neglect elastic deformations.

4. (a) Describe fatigue crack initiation and

growth. How would you design a material

to be resistant to fatigue crack initiation

and growth ? 6
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cubic structure. Specify in Miller index

notation the lattice directions connecting

the following pairs of atoms :

OA, OB, OC, AB, AC.
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z
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(b) What are the typical values of bonding

energies for :

(i) Ionic bonds

(ii) Metallic bonds

(iii) Covalent bonds

(iv) Secondary bonds.

(c) Describe the types of defects in metals.

Which defect is responsible for plastic

deformation in metals ? Describe the

phenomenon using the example of a

close-packed unit cell. 5

2. (a) The stress-strain plots at right are

obtained from a single uniaxial tensile

test. Label the two curves to show which

one is engineering stress-strain plot and

which plot is the true stress-strain one.

Explain the differences in apperances.
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(b) Estimate the elasticity modulus for this

materials.

(c) What will be the ultimate tensile strength

of this material ?

http://www.dcrustonline.com

http://www.dcrustonline.com/


(2-32)

(b) A large plate of a material is subjected

to a tensile stress of 40 MPa. If the

specific surface energy and modulus of

elasticity of this glass are 0.3 J/m2 and

69 GPa, respectively, determine the

maximum length of a surface flaw that

is possible without fracture. 9

5. What are the various composite materials used

in the aircraft furnishings ? Describe their

properties and the specific properties for which

they are used. 15

6. What are the conditions for the use of paint

materials on aircrafts ? What are the materials

used in this paints ? What are the different

methods of application of paints on aircraft

surfaces ? What are the precautions to be

undertaken while painting an aircraft ? 10

7. (a) Name and describe the various types of

corrosion. Describe methods to counter

corrosion in aircraft materials. Elaborate

upon at least three different methods of

protection of metals from corrosion. 10
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(b) What are the various locations for

possible corrosion in an aircraft ? What

are the types of materials used in these

areas ? 5

8. (a) Describe in detail at least two methods

of detection of cracks in aircrafts. 6

(b) Describe the various methods of non-

destructive testing of aircraft parts and

materials. Elaborate upon the specific

advantages of each method and their cost-

benefit analysis. 9
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