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Scheme and solution of Internal Assesment Test - II 

Sub: Material Science Code: 18ME34 

Date: 12 / 10 / 2019 Duration: 90 mins Max Marks:  50 Sem: III Branch: Mechanical 

Answer ALL FIVE  Questions 

 Marks 
OBE 

CO RBT 

1. 
Derive the atomic packing factor for a hexagonal close packed structure. 

                        Derivation with diagram – 10Marks 
[10] CO1 L3 

2. 

To produce a p-type semiconductor, boron is doped in pure silicon. Doping is done by 

B2O2 vapour. The atmosphere is equivalent to a surface concentration of 3X10
26

 boron 

atoms per cubic meter. Calculate the time required to get a boron content of 10
23

 atoms 

per cubic meter at a depth of 2.5µm. The doping temperature is 1100˚C and D at this 

temperature is 4X10
-17

m
2
/s. 

                        Given data – 2 Marks 

                        Equation – 2 Marks 

                        Steps and solution – 6 Marks 

[10] CO2 L3 

3. 
Define fatigue failure. With diagrams explain three types of fatigue loading. 

                        Definition – 2 marks 

                        Types of fatigue with graphs – 8 marks 

[10] CO2 L1 

4. 

a.Why is the surface of a metal considered to be a defect. What are grain 

boundaries and why are they said to be defects? 

                      Surface defect explanation – 4 marks 

                      Grain boundary explanation – 6 marks 

[6] CO1 L1 

b. Define unit cell, space lattice, atomic packing factor and co-ordination number with 

respect to crystal structure. 

                       4 definitions – 1Mark each 

[4] CO1 L1 

5. 

The surface of a steel gear made of 1020 (0.2% carbon) is to be carburized at 

927ºC. Calculate the time required to increase the carbon content to 0.4% at 1mm 

below the surface if  the carbon potential at the surface is 1.2%. Diffusion co-

efficient at 927ºC is 1.28 x 10
-11

 m
2
/sec and erf (0.9) = 0.8 

                      Given data – 2 Marks 

                      Equation – 2 Marks 

                      Steps and solution – 6 Marks 

[10] CO2 L3 
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