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ARTICLE INFORMATION ABSTRACT

Nowadays high velocity forming methods have become popular among industrial companies due to
their capability of improving formability in various materials in comparison to conventional methods.
Electrohydraulic forming (EHF) is a high velocity sheet metal forming process in which two electrodes
are positioned in a water filled chamber and a high-voltage discharge between the electrodes generates a
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high-pressure to form the sheet metal. In this work, extensive experimental tests have been designed
based on design of experiments (DOE) technique to investigate the effective parameters in EHF (with
Effective parameter bridge wire between electrodes). Discharge energy, material, length and diameter of bridge wire have
Drawing depth been considered as effective input parameters. Response surface methodology (RSM) has been used to
gss‘”;‘r'f:et's‘ﬂ:face methodology (RSM) model and optimize the EHF performance with respect to drawing depth for Brass 260. Based on the

P 9 results, it can be stated that maximum drawing depth is obtained when discharge energy is maximum. It
was found that the aluminum wire was more efficient than copper and tungsten. There are optimum
values for the length and diameter of bridge wire depended on the experimental conditions in order to
increase the drawing depth.

Keywords:
Electrohydraulic forming process
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Fig. 2 Control unit
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Fig. 1 Schematic of sheet metal forming with EHF [1]
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Table 1 Coded factors

-1 0 +1 $39,9 s,
2.4 3.2 4 (Kd)aslss (g3,
poasl] oSS s O
10 25 40 (MM) s Jbo
0.14 0.32 0.5 (MM) s e

Sy 7SI 28 S (slaiules] i 2 Jguar
Table 2 Results of EHF experiments

0 WM WL wb o
Omles! mm) s

1 1 1 1 1 181
2 1 1 a1 26.9
3 a1 1 1 9.7
4 11 14 16.8
5 1 -1 1 1 19.7
6 11 1 1 28.3
7 a1 1 1 1 9.9
8 11 1 1 15.2
9 1 1 -1 1 17.1
10 1 1 1 26.0
1 1 1 1 1 9.1
12 11 1 1 15.9
13 1 1 1 1 19.0
14 14 1 1 27.8
5 1 1 1 1 9.1
16 11 1 1 14.1
7 1 0 0 0 155
18 1 0 0 0 22.4
19 0 1 0 0 28.4
20 0o 1 0 0 185
21 0 o0 1 0 17.1
2 0 0 1 0 18.3
23 0 o0 0 -1 19.6
24 0 0 0 1 188
25 ) 0 0 20.8
26 0 o0 0 0 215
27 ) 0 0 20.8
28 0 o0 0 0 20.3
29 0 o 0 0 21.4
30 ) 0 0 20.8
31 0 0 0 0 21.2

1 Normality assumption
2 Structure less
% Independence assumption
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Fig. 9 Electrohydraulic deformed specimens
(Sel ey S wld o atdl S ks lalad aiges 9 JSCB

30
25
——
20 - -~
E v s
E
5 15
Q
10 —e =SD=50,WM=0, WL=25, WD=0.32
5
0 T T T T T T T
1 1.5 2 25 3 35 4 45 5
DE(KY)

Fig. 10 The effect of discharge energy
adss 65,0 3110 JsCh

7 Tap water
8 Vaporization heat

141

sadpdlal Juo 5 adgl Jas 53 milyly 5613 Joar
Table 3 ANOVA for full and reduced model

m_\..fac)l..al Joe adgl Jae

ST ) e
Paie ol MF il lop 5

. P .

D) D)

0.000 20.8072 0.000 20.8072 s
0.000 3.6778  0.000 3.6778 DE
0.000 -5.1667 0.000 -5.1667 WM
0.010 0.2611 0.018  0.2611 WL
0.000 -0.4056 0.001  -0.4056 WD
0.000 -1.6656 0.000 -1.6656 DE*DE

0.000 2.8344 0.000 2.8344 WM*WM
0.000 -2.9156  0.000 -2.9156 WL*WL
0.000 -1.4156 0.000 -1.4156 WD*WD
0.000 -0.6812 0.000 -0.6812 DE*WM
0.021 -0.2438 0.034  -0.2438 DE*WL
---------- 0.861  -0.0188 DE*WD
0.000 -0.6188 0.000 -0.6188 WM*WL
—————————— 0.861 -0.0188 WM*WD
---------- 0.861  0.0187 WL*WD

B9 S Gos p o oyl H1-3-3
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 Underwater Electrical Wire Explosion(UEWE)
2 Boiling point

8 Superheating

4 Center point

5 Delay Time

¢ Standoff Distance
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