
 

       
 

               
         

           

 

 

              
              

                 
              

                     
                

                     
                    

                          
                  
                 

                
     

  

       
        

        
        

        
      

        
       

         
    

       
      

     
      
    

      
          

        
       

        
    

      
       



             

        
         

       
       

     
         
         

         
        

         
         
        

        
       

    
      

       
         

        
        

        
      

       
        

        
         

       
        

        
        

          
         

        
        

   
     

       
        

       
        
        

        
           

     
       

 
        

        

        
         
    

      
        

        
       
         

       
        
    

  

      
           

          
             

       
           

       
       
           
       

      
        

        
         

      
         

        
        

        
        

       
      

         
           

          
         

        
        

          
       

       
         

          



            

   

  
 

          

    
         

  
   

 
  

       

         
       
         

          
        

   
       

       
       

         
        

         
    

       
       

          
      

       
       

  

         
        

         
           

         
          

        
      

        
        

 
       

       
         

         
            

         
         
       

          
        

           
       
          

        
       

   
      

      

  
         

              

      

   

   
   
   

   
   

   

   
   

   
   
   



              

 

 

  

 

 

  

             

       
         

 
                   

    

         
         

         
       

        
      
        

          
          

        
          

         
      
       

   

 

 

 

 

 
 

 
 

   

     
  

         
           

  
              

                      

     
     
     

     

     
     



              

  

  

  

      

 

 

  

   
      

   

         
           

 

 

 
    

    
      

  

            
          

            
    

 

   
   

 
 

 

  

 

    
  

         
           

  

 
 

 

     

  

         
           

              
  

 

    
    

 
    

  
 

 

 

 

 

          
          

  

        
    

     
           

           
      

            
      

        
 

  

         
       

        
        

        
        



              

      
         

         
       
      

       
         

          
          

       
        

        
       

        
        

       
        

         
         

        
       

        
         

       
         

       
         

        
    

       
          
         

        

  

  

  

  

  
 

  

  

 
    

  

        
           

  
        
       

       
     

    
    
    
    
    
    

        
         

       
      

  
       

         
       

       
       

         
         

        
        

  
         
           

          
         

        
        

       
        

        
         

        
          

           
         
        

         
        

        
       

         
     



H.U. Rehman et al. / Journal of  Non-Crystalline Solids 211 (1997) 105-111 111 

strength in the systems in compar i son  to different  

composi t ions  studied. 

T G A  results show that the pure aramid has a 

thermal decompos i t ion  temperature  around 450°C. 

The  hybrid  compos i tes  show a small  decrease in the 

weight  around 150°C which may  be due to the 

comple t ion  o f  the condensat ion  process  leading to 

the format ion  of  volat i le  by-products  and comple t ion  

of  z irconia ne twork  format ion.  The  weight  retained 

beyond  700°C is roughly proport ional  to the inor- 

ganic content  in the hybrid  composi tes .  

5. Conclusions 

Chemica l ly  bonded  a ramid-z i rcon ium oxide  mi-  

c ro-compos i tes  have  successful ly  been prepared us- 

ing s o l - g e l  process.  These  composi tes  are ye l low in 

co lor  and transparent.  Tensi le  strength o f  these com-  

posites was considerably  improved  ove r  pure aramid 

and lies in the range o f  163 to 203 MPa  at 25°C. 
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