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The purpose of this paper is to investigate those products that are produced by powder
compaction procedure under the low rate impact loading by drop hammer, both theoretically
and numerically. Experimental section includes checking the efficiency of density, bending
strength and elasticity modulus of the product from grain size and different levels of energy. Two
kinds of pure aluminum powder in three different sizes and also their combination with ceramic
are used to obtain this. In the numerical section, dimension analysis method is applied in which
non-dimensional models for density, bending strength, and elasticity modulus are presented in
the form of mathematical functions by means of experimental characteristics and data which are
categorized to input and output. The purpose of determination of this model is to reach reliable
and satisfactory prediction for final properties of products subjected to impact loading condition.
It is worth noting that singular value decomposition approach is used for calculation of linear
coefficients vector which has been obtained by non-dimensional parameters.A comparison
between these results and experimental data is done by mathematical functions in order to
validate the results. The investigation of training and prediction data errors which has been based
on root of mean of squares of error and coefficient of determination shows that the obtained
results through mathematical functions have acceptable accuracy; hence utilization of the
presented mathematical models for predicting the final properties of product subjected to impact
loading is desirable.

Keywords:
Impact Loading
Powder Compaction
Drop Hammer
Singular Value Decomposition Method
Dimensional Approach



    

                       

  

358  139415 5  

1-   
     

 .          
           
         .    
           

  ]1[.  
            

             
 .            
   .  

 
 .

 
  

             
       

  .        
             

     ] 2[.  
            

             
              

         ] 3[.  
           

     .        
             

             ] 4[.  
            

           
         ] 5[.  

      
       -

              
    

        
            

 ] 6[.  

   
] 7 .[ 

  

 ]8.[  

:  

1 -  
2 - 

  
  .         .

              
            
        .    
            
            
    .        
   .  

          
    .

         
  .            
   . -

        
     

2- 
2-1 -     

   
 1     .
  .    
       
        

 . 
] 9 [       

2-2-   
   

    .  
250 

 99  .  
  )  AL (

20 
99  .2 3   

   
  

 AB C    
100 150150 

200 200 250  
 .  
  125 



    

                        

139415 5  359  

    .
 

   .  
    

 .

         

2-3 -   
      

   
        

           
        .      

  
  .   

) 1 (  ] 9:[  
)1(  =  

M h 

  

1 ] 9[  

 2   

 
3   

4   
         .  

         
5 6    

    .
  .  

  1 4   
     .

     .   2700 
   

    
    

 
4         

 
5     



    

                       

  

360  139415 5  

 
6     

 1   A

A
(J)(cm)(kg/m3)

 
(%)

 173325/10172589/63
 2110053/9185570/68
 3146790/8198759/73
 4183463/8205093/75
 5220019/8216080
 6256801/8220774/81
 7292084/7225759/83
 8358049/7236041/87

 2    B  

B  
(J)(cm)

(kg/m3 ) 
(%)

1  733  25/10  1726  93/63  
2  1100  45/9  1871  30/69  
3  1467  82/8  2006  30/74  
4  1834  41/8  2102  85/77  
5  2200  10/8  2184  89/80
6  2568  85/7  2252  41/83
7  2920  58/7  2333  41/86
8  3580  16/7  2471  52/91

 3   C  

C  
(J)(cm)

(kg/m3 ) 
(%)

1  733  21/10  1732  15/64  
2  1100  44/9  1873  37/69  
3  1467  47/8  2089  37/77  
4  1834  08/8  2189  07/81  
5  2200  88/7  2243  07/83
6  2568  67/7  2307  44/85
7  2920  27/7  2431  04/90
8  3580  89/6  2568  11/95

 .
-   )  .2 (

      
  

 4     

  
(J)(cm)(kg/m3)

 
(%)

1- %10  2200  24/8  2146  49/79  
2- %15   2200  19/8  2158  93/79  
3- %20   2200  21/8  2155  81/79  
4- %30   2200  19/8  2158  93/79  
5- %40   2200  22/8  2151  67/79
6- %50   2200  05/8  2196  33/81
7- %60   2200  28/8  2136  11/79

  
  

)2(  =
8

 
) 3(  
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 5   ) 2(

  
  

  
  

)N(  )MPa(  
× 10

)MPa(

A

1  473  91/1  47/556  88/24  
2  862  48/3  14/756  81/33  
3  1640  63/6  16/1433  08/64  
4  1820  35/7  83/1895  77/84  
52230  01/9  92/2322  87/103  
62540  26/10  75/2540  61/113  
72960  96/11  35/2891  28/129  
83470  02/14  43/3045  17/136  

B

1  505  04/2  86/573  66/25  
2  955  86/3  955  70/42  
3  1680  79/6  75/1402  72/62  
4  1880  60/7  1798  40/80  
52375  60/9  36/2486  18/111  
62620  59/10  67/2708  12/121  
73010  16/12  34/2607  59/116  
83540  30/14  3/3183  34/142  

C

1  520  10/2  53/584  14/26  
2  732  96/2  1/1109  59/49  
3  1670  75/6  43/1894  71/84  
4  1940  84/7  54/2309  27/103  
52490  06/10  52/2706  02/121  
62700  91/10  57/2986  54/133  
73210  97/12  67/3002  26/134  
83750  15/15  94/3521  48/157  

  

1  920  72/3  1533  55/68  
2  890  60/3  1401  64/62  
3  970  92/3  1616  26/72  
4  900  64/3  1502  16/67  
5930  76/3  1524  14/68  
6120  12/4  1732  45/77  
7810  27/3  1312  67/58  
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