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   /// 

        A356+4%wt.Cu     

   A356 
  *1  2  3

 
                         

          .             
  .             A356      . 
   A356   4             .    

 A355+4%wt.Cu   .              
       .             510  

    12                  160  
  3       A356+4%wt.Cu    .   

               1027MPa     170 
        .           

       160             
                          

     10GPa 11    .             
 4                     

A356          4        .

    :  A356        .

1-      .
2-   -  .
3-  -  .
*-   :smhmirbagheri@aut.ac.ir 
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        A356+4%wt.Cu  ... 

 
           
          

 .       
             

  .         
        .  

         
            

         
   .       

            
           

   .       
]1-4[  .       

           
Alopros  .      

             
            
            

        
        

]5-6[         
          

        . 
        . 

          
   ]7.[    

             ]8[
           

        ]9.[   
         

     ]45.[ 
          

      .     
          

           

       .  
     ]1011.[      

            
     .    

         
            

 -          
         

       �  
          
           
            
           

       ]12-14.[  
           

        
   ]15-18.[     

            
      )  (

    ]19-21.[      
         
             

     .     
            

           
  )100 (   -

    )200 (
 ]19.[      . 

       ) 
(      200 

          
   ]5.[      

            
   .       

        
]24152-1.[          

          300 
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200          
  .    A356  

            
  .      

    7      
        

       )    
   (      

        .

    
        A356   

ASTM    .
    1  .  

               
         

         
   .      TiH2  

          
 2  .     

          
          

          
        3

 .

   
       A356  

 8/1345       

          
 1          

          5
  °C640  .8/53  

 4%        2
 35         1400 

            
 .        

           
    6/0  .  

        2 
55*20        350  

          
  2  .     

°C 640  .92/26   
9/99% 2%     

             7
         .  

2          
    .     

    3     .
         

  .    46/13 
TiH2   ]10[ 1%  

   °C640     1  42
  2800          

 .       3

   � A356 .
 Si MgMnTiCuFeZnAl

   5/7-5/64/0-3/05/02/01/012/005/0 
    TiH2 .

          
TiH2SIGMA - ALDRICH  325-98
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        A356+4%wt.Cu  ... 

cm319*13*10 5    
    °C 680     

            
 °C 680       80  

     .        

              
 )46(%  .   

             
          

         .

       .
Ca TiH2Cu Al-A356  

92/2646/138/538/1345  )(

21493   

7
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      .

        .
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   /// 

          .

    
          
           

   )   ( 
        

       . 
     6    

15*15*20      
        .   

   4  .   :
   =F .   

     10         
   10      

              
    .      

         .   

        
         

 .

  
    4%      

     A356    
    .  T6 

       .   
   ]22-24[   

 Al-Si-Cu    Al-xSi 
Cu]25[ °C 510      

   .     )1(
          

  12   ]26.[

        .
 
 (cm )

  
 (cm )

 
 (cm )

 
 (g)

 
 (cm2)


 ( cm3)

  

 ( g cm -3 )
F-51-16-8-1/5 2/206 1/648 1/512 3/300 2/492 5/497 0/600
F-51-16-8-3 2/220 1/485 1/652 2/700 2/409 5/347 0/505
F-51-16-12-3 2/242 1/555 1/437 3/600 2/234 5/010 0/719

F-51-16-12-1/5 2/237 1/547 1/568 2/900 2/426 5/426 0/534
F-51-16-12-4 2/237 1/648 1/599 4/600 2/569 5/747 0/800
F-51-16-0-0 2/093 1/516 1/517 2/900 2/300 4/813 0/602
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        A356+4%wt.Cu  ... 

)1()
2

(0 Dt
xerfCC =

   x     C

  510     
  0C      

 4    D      
t          .   

           
 ]2223[  TTT   

]27-28[      .  
             

          
      .   

         
        

         
  45  .

       °C           
°C .

       °C          
°C .
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   /// 

  
          

"Instron 8502"25   
4-10*5/4        3-10 

        . 
        5/1    

   15*15    22
   ..

    
 6       

      4     
    . - 

      4  7
        .

     7    5
            

 .   F-51-16-8-1.5
F-51-16-12-1.5 .        22

   5  4   
         

F-51-16-12-1.5         
            . 

F-51-16-12-3 F-51-16-12-4      
   22   57   

    . F-51-16-8-3   22
   5     .

             
  .F-51-16-8-3      

          
F-51-16-8-1.5 .  F-51-16-12-3

F-51-16-0-0     22  
   58    .

           
  F-51-16-12-3   .

        F-51-16-12-3 
      .

        .
 
 (cm )

  
 (cm )

 
 (cm )

 
 (g)

 
 (cm2)


 ( cm3)

  

 ( g cm -3 )
F-51-16-8-1/5 2/206 1/648 1/512 3/300 2/492 5/497 0/600
F-51-16-8-3 2/220 1/485 1/652 2/700 2/409 5/347 0/505
F-51-16-12-3 2/242 1/555 1/437 3/600 2/234 5/010 0/719

F-51-16-12-1/5 2/237 1/547 1/568 2/900 2/426 5/426 0/534
F-51-16-12-4 2/237 1/648 1/599 4/600 2/569 5/747 0/800
F-51-16-0-0 2/093 1/516 1/517 2/900 2/300 4/813 0/602

        .
  % 65    

 (MPa )  (MPa )
F-51-16-8-1/5 10/700 3/340 624/32
F-51-16-12-1/5 15/1 5/910 773/64
F-51-16-12-3 27/25 7/880 1458/92
F-51-16-12-4 17/5 7/530 785/48
F-51-16-8-3 11/400 5/590 484/98
F-51-16-0-0 10/200 3/970 562/06

 
   

(MPa)
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        A356+4%wt.Cu  ... 

               
             .
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   /// 

 )   )

 )  )

 )  )

              .
        

           
      )   

      (    8
9   Al-A356+4%wt.Cu  

           
 .        

)F-51-16-0-0 (        
     )F-51-16-12-3( 

      10    
          
         

   .
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        A356+4%wt.Cu  ... 

    Al-A356  4%          .

   )    ( Al-A356  4%   
        .
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      F-51-16-12-3 F-51-16-0-0)   (
    :    

   6 11    
         F-

A356          
          

 4        .
 F-A356     
  .       

11�       
A356+4%wt.Cu A356  .    

      11- 11- 
      .   

      A356 
    4%    

    .       
        

  4      
    .      

          

      4   
32-37PPI    .73/0  

   A356 29-34PPI  
 .45/0  .   

           
              

  .         
          
  .        

           
   ]2[ 4    

      48-50 
       

 .  :    6
     A356    

 Al-Si-Cu       
 60    ]25231.[

          
  Al-Si-Cu     
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        A356+4%wt.Cu  ... 

            
             

          .
         

          
   -     

          
 ]4.[       

 .           
 4      A356  

          
.

         
           

        
          
          

-      ]2.[  
           

     6   .
          

         
    4      

     5   

.    A356+4%wt.Cu     A356      
        .
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   /// 

           
        . 

            
            

       160  
  3      

         
    .       

           
  ]5.[       

  7   .    
    8     510 

      F-51-16-8-

3F-51-16-8-1/5        
       7/104/11MPa   

  5   . 3 
    5/1    

       10 
         642  

484)5(      
      .   

          
  412   510    

 .       
 F-51-16-12-1.5 F-51-16-12-3

F-51-16-12-4          5/13
4   160   5  

 152717MPa       
  773 1459 785 MPa   

 .        12 
     3    

         -
)  (   .   

 5/1       4   
            

 .       3 
      . F-51-

16-12-3   80    F-

51-16-12-1.5  167     
           .

  -    F-51-16-0-0 
    F-51-16-12-3  

10   .     
     12  510  

            
     3   160  

          
     167     

  160  ) 562  1459 MPa 
  (      .

       -  
7   89       

           
    F-51-16-12-3    

        
     .    

        .
        

         
         
            

     . 10 
      - 

    F-51-16-12-3     F-51-16-0-0 
  .5    9/38/7GPa 

           
100        89

       
)   ( F-51-16-12-3  

    F-51-16-8-3     
     8   12

          5/13
4       

   1±5/10GPa  .  
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        A356+4%wt.Cu  ... 

         
   .      

       .     
         

        
          
           
          

 .          
F-51-16-12-3       

           
          

     .

  
-     A356-4wt.%Cu  

  510°C    12  
   160°C    3  

yE         
 .      

          .
-          
yE   A356-4wt.%Cu     

2/10MPa 97/3MPa 562 MPa  2/27
MPa88/7MPa 1459 MPa  . 

      %167 %98158% 
   .

-   A356-45wt.%Cu  
 MPa 2030       

   .
-           

        10 12
GPa  .

-     A356-4wt.%Cu 
              

        A356 
 .        

         
    .      

           
      4    
    60   

       Al-

Si-Cu      .

Refrences 
1-   " 

   356A     
    "   

   1393.
2-  "   

       356A"
     

 1393.
3-  "    
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