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Abstract
The aim of this research is to optimally design the die used for increasing a cross section of an aluminum bar, an upsetting 

process. The upset work pieces are later tapped and will be used for connecting two aluminum bars together with a coupling tube.

This method is widely used in construction work and enhances connection strength in structures. In the design procedure, the parameter

considered is a die angle.  In this paper, an initial aluminum bar diameter is 16 mm. After the upsetting process, the diameter is 

increased to various sizes, such as 18,19 and 20 mm.. The upsetting method used in this study is single stroke process. The study is 

carried out by using Slab and finite element methods. Later, the results obtained from both methods are compared. The simulated

results indicate that the optimum die angle are 100,150 and 250 when the final diameters are 18,19 and 20 mm., respectively. However, 

the estimated stroke force obtained from Slab method is higher than the force predicted by finite element model.   
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2.2  (Slab method) 
[1-5]
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 5 1d =18 .

 10 15 20 25 

 (kN) 52.76 53.27 53.54 53.78 

 FEM  (kN) 49.59 51.56 52.23 52.98 

%ERROR 6.61 3.21 2.45 1.49 

 6 1d =19 .

 10 15 20 25 

 (kN) 62.09 62.98 63.41 63.79 

 FEM  (kN) 55.30 58.38 61.21 62.04 

%ERROR 10.94 7.3 3.47 2.74 

 7 1d =20 .

 10 15 20 25 

 (kN) 71.02 72.26 73.00 73.45 

 FEM  (kN) 68.63 70.85 71.23 71.78 

%ERROR 3.37 1.95 2.42 2.27 

 FEM

 (21)

 8 1d =18 .

 ( ) 10 ll ( .)  (kN)  (Nm) 

10 7.38 49.59 365.93 

15 7.13 51.56 367.45 

20 7.00 52.23 365.52 

25 6.92 52.98 366.61 

 9 1d =19 .

 ( ) 10 ll ( .)  (kN)  (Nm) 

10 10.92 55.30 604.06 

15 10.34 58.38 603.87 

20 10.05 61.21 615.13 

25 9.87 62.04 612.29 

 10 1d =20 .

 ( ) 10 ll ( .)  (kN)  (Nm) 

10 10.92 68.63 1079.43 

15 10.34 70.85 1039.92 

20 10.05 71.23 1007.51 

25 9.87 71.78 991.85 
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