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analysed factor levels, performing a total of 12 tests. After 
plastic deformation with increasing energies, formed parts were 
subjected to measurements of the forming depth obtained, 
resulting the values in Table 1. 

Dispersion and correlation analysis were performed using 
data from the experiment, resulting the conclusions presented in 
Table 2. 

Capacity of the capacitor bank is an important factor in the 
(visco)plastic deformation of the electromagnetic field, which is 
why many experiments were conducted aimed to determine the 
influence of this factor on the forming depth obtained for 
electromagnetically formed parts. To make this experiment the 
capacitor bank was constructed so that modules of 25 μF can be 
coupled or decoupled, achieving discrete values of the capacity 
between 0 and 200 μF. The materials used were EN AW-Al 
99.0 aluminium sheet with 0.35-0.02 mm thickness and FeP04 
steel sheet with 0.60-0.02 mm thickness. Aluminium specimens 
were subjected to free deep-drawing, maintaining constant the 
voltage charge of capacitor bank (4 kV) and gradually 
increasing its capacity. For three levels of the capacity the tests 
were repeated twice. Then the forming depth was measured and 
the results are presented in Table 3. 

Data obtained from experiments were subjected to 
dispersion and correlation analysis, from which were obtained 
the results and conclusions presented in Table 4. 

Further, specimens of steel were formed using a voltage of 
6 kV and capacities with increasing values of up to 200 μF, 
resulting conclusions similar to those of aluminium. 
 

No. of 
repeated 

tests 

Factor levels (voltage U) 
1 

(3 kV) 
2 

(4 kV) 
3 

(5 kV) 
4 

(6 kV) 
5 

(7 kV)
6 

(8 kV)
1 2,97 7,04 12,32 14,40 20,80 25,94 
2 3,16 - 12,03 - - 26,63 
3 2,71 - 12,90 - - 25,18 

Sum 8,84 - 37,25 - - 77,75 
Average 2,947 - 12,417 - - 25,917
Variance 0,051 - 0,196 - - 0,526 
Tab. 1. Influence of the capacitor bank voltage on forming 
depth 
 
 Mode of 

decide Value ryx= 0,99991 α =0,05

Fc 
relationship 

(1) 1550,921 Fc>Ft : U is considered a 
technological parameter
and will be inclused in
the mathematical model

m= 3 

Ft from tables 5,14 r= 3 

Gc 
relationship 

(3) 0,68046 Gc<Gt : in conclusion
the hypothesis regarding
the homogeneousness of
the variances is verified 

1ν = 2 

Gt from tables 0,8709 2ν = 6 

tc 
relationship 

(5) 72,8286 tc>tt : in conclusion there
is a correlation between
the U factor and the
obtained result 

3ν = 2 

tt from tables 12,706 4ν = 1 

Tab. 2. Results and conclusions of dispersion and correlation 
analysis for charging voltage U parameter 

 
No. of 

repeated 
tests 

Factor levels (capacity C) 
1 

(25 μF) 
2 

(50 μF) 
3 

(75 μF) 
4 

(100 μF) 
5 

(125 μF)
6 

(150 μF)
1 5,28 12,25 17,41 23,56 32,26 41,18 
2 5,04 - 17,74 - - 41,27 
3 5,45 - 16,97 - - 40,36 

Sum 15,77 - 52,12 - - 122,81
Average 5,257 - 17,373 - - 40,937
Variance 0,042 - 0,149 - - 0,251 
Tab. 3. Influence of capacity of the capacitor bank on forming 
depth 

 Mode of 
decide Value ryx= 0,99767 α =0,05

Fc 
relationship 

(1) 4814,145 Fc>Ft : C is considered a 
technological parameter
and will be inclused in 
the mathematical model

m= 3 

Ft from tables 5,14 r= 3 

Gc 
relationship 

(3) 0,56787 Gc<Gt : in conclusion 
the hypothesis regarding 
the homogeneousness of 
the variances is verified 

1ν = 2 

Gt from tables 0,8709 2ν = 6 

tc 
relationship 

(5) 14,6389 tc>tt : in conclusion there 
is a correlation between 
the C factor and the 
obtained result 

3ν = 2 

tt from tables 12,706 4ν = 1 

Tab. 4. Results and conclusions of dispersion and correlation 
analysis for capacity C parameter 
 

Future research will aim to apply the procedure described 
for selecting other technological parameters specific to the 
working tool (coil) and the workpiece in order to develop the 
mathematical model of electromagnetic forming process of the 
metal sheet. 
 
3. CONCLUSION 
 

Following the preliminary experiments regarding the 
parameters of the electromagnetic forming process of deep-
drawn parts a series of conclusions resulted are presented next. 

Charging voltage. The experimental results, presented in 
table 1, show that while the charging voltage grows, the 
obtained forming depth increases. Charging voltage U factor 
meets all required statistical criterions and can be selected as a 
technological parameter for the mathematical model of the 
electromagnetic forming process of the deep-drawn parts. 

Capacity of the capacitor bank. The results lead to the 
conclusion that the capacity of the capacitor bank has a direct 
influence on the forming depth. In the case of the parts from 
EN AW-Al 99.0 aluminium sheet, the relative increase of the 
forming depth was of about 88% and in the case of the parts 
from FeP04 steel sheet, the relative increase of the forming 
depth was of about 90%. Capacity C factor satisfies all the 
required statistic criterions and may be selected as a 
technological parameter for the mathematical model of the 
viscoplastic process investigated. 
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