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Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions : (2 x 10) 

 a) Differentiate between alloy and composite material.  
 b) Write mixture rule for determination of volume fraction of composite material.  
 c) What do you mean by orthotropic material? Give two examples.  
 d) State the Hook’s law for 2-D cross ply lamina.  
 e) What are neutral axis and arbitrary axis?  
 f) Explain the importance of failure envelops in structural analysis.  
 g) State the various failure modes in composite materials.  
 h) Name some sandwich materials used in aircraft radomes.  
 i) What is the difference between helical winding and hoop winding ?  
 j) Name the various method used in closed and open mould processes.  
    

Q2 a) Write the various application of composite materials in aircraft structure. (5) 
 b) Derive the stress-strain relation for arbitrary oriented composite materials. (5) 
    

Q3 a) Derive the governing differential equation for anisotropic plate. (5) 
 b) Explain the experimental characterization of lamina. (5) 
    

Q4 a) Derive the Halpin-Tsai Equation  (5) 
 b) What are the three important factors affecting the quality of composite to be 

considered in the preparation process? 
(5) 

    
Q5 a) Explain the basic design concepts of sandwich construction. (5) 

 b) With suitable sketch discuss the fatigue damage behavior of composite 
materials and compare with metal. 

(5) 

    
Q6 a) Describe the manufacturing process of carbon and graphite fibers. (5) 

 b) Explain the properties and functions of resin. 
 
 
 
 
 
 

(5) 
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Q7  Find the thermal conductivities of unidirectional glass-fiberandcarbon-fiber-

reinforced epoxy composites in the longitudinal and transversedirections. 
Fiber volume fraction is 60% in both cases. Following arethe thermal 
conductivities for the fibers and the matrix (note that the carbonfiber itself is 
anisotropic) : 
Epoxy matrix Km = 0.25 W/ m/°C 
Glass fibers Kf= 1.05 W /m/°C 
Carbon fibers (Kf)L = 80 W /m/°C 
(Kf)T = 12.5 W/m/°C 

(10) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Application of Metal Matrix Composite  
 b) Sandwich Cross beam test  
 c) Whiskers  
 d) Bounding Techniques of Elasticity  
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