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 
      Al/Nano-MgO            . MgO 

  80-60       Al-356             
   .     MgO 5/15/25       800 
850 °C 950        9      .    

             .            
5/15 MgO    °C 850    896  73  .

   : Al/Nano-MgO     Al-356   .

1- 

            .
           

           
  .         

            
       .

         
    .     

          
         
        

     ]5-1.[  
         

           
           

        
 ]2.[

          
        

  .     
            

         
.     

         
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170    15 1392  -  

          
        ]76[.

        
        .   

      SiC ]14-8[TiB2]15[
Al2O3]20-16[B4C]2122[    
 ]23[  ]24[   . 

         
       

 )       
    (    

 Al    .   
         

 °C 2800 ]25.[
         

           
    .  

g/cm358/3  GPa 320   910 
  ]26.[     

      FCC  
 Å212/4=a]26.[

   Al/Nano-MgO    
      

           
    .       

         
        

         
 ]30-27.[

         
          
            
         
           

  Nano-MgO  
    .    

           

          
  .       

          
   .     
           

          
         .

2-    

          
 :

 Al-356        
.         

    .1   
           

  .

1:   356-Al.
%Zn%Si%Mg%Ni%Al

05/023/738/005/073/91
-%Ti%Mn%Fe%Cu
-01/002/032/018/0

 MgO       
      .    

80-60        
 .        

    .      
          

   )      
       (   

      .
  99%    mm 1  

      . 
 Na3AlF6  .    

     .
           

   .      
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      .   
          

        .   
           

      )1.(    
          

45    .      
          
          

  .    8   
 mm 150  mm 15   

  )2.(   
         

          
    .

        
  ASTM E9     

Instron  1195  ]31.[
         
   Eseway  

DVRB-M  kgf 25/31  mm 5/2
  .      
  Sartorius      9

      .

1:       .

2:       .

          
         

          5/1
5/25%    .    1015

         
     .   

Al         
   .Nano-MgO      

           
  .         

           
   .      

           
             
          

   13    rpm 420  
  .  °C800   

        
) °C150     (  

         
      .    

        850 
°C950    .      

        .
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172    15 1392  -  

      )5/15/25(%
    800 850 °C950 

       8  .

3-   

3-1-     

          
        X

         
   .     X9

        
      °C850 5/2% 

           
.

3:  X 5/2%

     °C850.

    X  3 
          

        
           

      .  
           

         
          

     .      
         

   A356      

           
            

     .    
      X 9

              
           

             
     X  ) 

       ( 
.

3-2-    

3-2-1-   °C850

         
           

    .4  
         

    °C850 )   (
  5/15/25    

        
   A356   .  

         
            .

            
    .     

         
            .

          
        
          

         
    .      
      rpm 420 13

            
       A356 
  .    4 

        
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           
  .

) (

)(

)(
 4:SEM        

  Al356         
°C850     (5/1 (5/2 (5.

         5 
    .

) (

)(

)(
 5:SEM        

  Al356       
 °C850     (5/1
(5/2 (5  .
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         
           

      .     
           

         )  
    (   

   .     
           

  .       
            

       ) 
(   .     

 -      
           .

         
        

   .  -Al    
         

    .      
           

          
  .        

           
         .   

          
    -) 

  (   .

3-3-     
6        

          
              .

        
          

           
 .      

            

          
     .

6:        
       800 850 

°C 950 5/15%     .

        
         

    .     
            

      .    
  °850       

          
           

   )    (  . 
          

  .7    
          

  .         5/15/2
       

         
           .

    5     
         

        . 
           

     .     
    5   

        
          
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          
       .   

      °950     
          

   . °850    
           

          
         .

7:      
    800 850 °C950  

 5%     .

          
          

            
   800 °950      

°850           
        

 .

3-4-    

8      
          

   .  8    
°C 800       

 5/15/25     
            
   .       

           
            

         
 .         

  5%         
 .         

      .      
          
            

           
        

     .    
          

            
           

           
  .        

          
         

           
           

     . 
 Cofficient of Thermal Expansion)(

          
          ]34-

32[.          
   .

8:       
    800 850 °C 950  

 5%     .
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176    15 1392  -  

 CTE         
         .

 CTE       
 .   °C-16-10×5/21

°C-16-10×45/14]35.[  

            
            

   ]34-32.[
      850 °C 950  
        

            
    .        

          
     .     

            
 .        

        °C 850
5/1        

     185      
      .

3-5-    

9         
  800 850 °C 950    

        .   
         

         
 .      

          
      .     

  °C 800     
  5/15/2     

      5 
      .

            
°C 950        °C 850 

      5/25 

       .   
          

        .    
       5%  

        
   .     

            
         

         
         

             
         .  

         
     °C850 5

          
 30       

 .

9:       
    800 850 °C 950   

5%     .

4-

- /    
        

         
           

   .
-       

        
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)   (      
       .    

           
         

          
          

      .
-         

         
 A356     

  .     
   °C8505    

  .
-        

       °C850 5/1
   MPa896   .

       
            

   .       
         

    .
-         

          
         

      °C 850 .

 
         

         . 
           

"        
         

  "      
     .
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