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Scheme and solution of Internal Assessment Test 1 – Sept. 2019 

Sub: Material Science Sub Code: 18ME34 Branch: Mech 

Date: 06/09/2019 Duration: 90 mins Max Marks: 50 Sem / Sec: III/ A&B OBE 

Answer any FIVE FULL Questions MARKS CO RBT 

1 

Define composites and classify them on the basis of reinforcements and matrix. 

 Definition – 2M 

 Classification – 8M 

[10] CO5 L2 

2 

With a neat sketch explain vacuum bagging process. 

 Diagram – 5M 

 Explanation – 5M 

[10] CO5 L2 

3 

a. State the role of matrix and fiber in a composite. 

 Atleast 2 roles each for matrix and reinforcement.  

b. With a neat diagram explain hand layup process. 

 Diagram – 4M 

 Explanation – 2M 

[04] CO5 L2 

[06] CO5 L2 

4 
Derive the expression for longitudinal young’s modulus with a neat sketch 

 Derivation – 10M 
[10] CO5 L2 

5 

Calculate the volume ratio of Al and Boron in Al-Boron composite which has the Young’s 

modulus equal to that of iron. The Young’s modulus of Al, boron and iron are 71GPa, 

440GPa and 210GPa respectively. 

 Given data – 2M 

 Formulae – 3M 

 Steps and answer – 5M 

[10] 
CO5 

 
L3 

 

6 

A continuous and aligned glass fiber reinforced composite consists of 40% by volume of 

glass fibers having a modulus of elasticity of 69GPa and 60% by volume of polyester 

resin having a modulus of elasticity of 3.4GPa. Calculate the following : (a) Modulus of 

elasticity of the composite in the longitudinal and transverse directions. (b) If a stress of 

50MPa is applied in the longitudinal direction, calculate the magnitude of the load 

carried by each of the fiber and matrix phases. The cross-sectional area of the composite 

is 250mm
2
. 

 Given data – 2M 

 Formulae – 3M 

 Steps and answer – 5M 

[10] CO5 L3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

1. Define composites and classify them on the basis of reinforcements and matrix. 

 

 

 
 

2. With a neat sketch explain vacuum bagging process. 

 
 

 

 

 



 

 

 

 

 

 
3.a.  State the role of matrix and fiber in a composite. 

 
 

 



 

 

 

 
 

3. b. With a neat diagram explain hand layup process. 

 
 

 

 
 

 

 
4.  Derive the expression for longitudinal young’s modulus with a neat sketch 

 

 

 

 

 

 



 

 

 

 
 



 

 

  

 
5. Calculate the volume ratio of Al and Boron in Al-Boron composite which has the Young’s modulus equal to that 

of iron. The Young’s modulus of Al, boron and iron are 71GPa, 440GPa and 210GPa respectively. 

 

 
6. A continuous and aligned glass fiber reinforced composite consists of 40% by volume of glass fibers having a 

modulus of elasticity of 69GPa and 60% by volume of polyester resin having a modulus of elasticity of 3.4GPa. 

Calculate the following : (a) Modulus of elasticity of the composite in the longitudinal and transverse directions. (b) 

If a stress of 50MPa is applied in the longitudinal direction, calculate the magnitude of the load carried by each of 

the fiber and matrix phases. The cross-sectional area of the composite is 250mm
2
. 

 



 

 

 

 
 


