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High-density electric current pulses increase the plasticity and reduce the 
yield stress of metals with negligible heat generation. This effect has great 
potential for the development of energy-saving technologies for processing 
hard-to-deform metallic materials. Despite the long history of the study of 
electroplasticity, there is still no consensus on the physical nature of this 
effect. In this paper, the effect of repetitive pulses applied at the same or 
gradually increasing tensile stress on the plastic deformation of copper wire 
is investigated using a home-made experimental setup. The electroplasticity 
of the wire in the delivery state and after annealing is compared. It is shown 
that for a constant tensile stress, the incremental plastic deformation of the 
wire decreases with each successive pulse. This effect is stronger for 
annealed wires because they have a lower dislocation density and therefore 
a lower plasticity resource. The Joule heat release in the specimen and the 
heating due to plastic deformation are evaluated. The results obtained will 
be used to fit the parameters of the atomistic model being developed to 
describe the interaction of electron flow with dislocations. 

 
Keywords: 
Electroplastic Effect; Creep; Current Pulses; 
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1. Introduction 

The electroplastic effect (EPE) in metals was discovered by Troitskii in 1969 [1] and later 
investigated in a number of seminal studies [2]. The effect is a decrease in the yield stress of 
metallic materials when current pulses are passed through them. Notably, the temperature 
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increase of the deformed material can be small, and Joule heating alone cannot explain the 
significant increase in plasticity. As a result, energy costs for forming parts can be saved compared 
to traditional methods of processing materials by pressure. In recent years, research on EPE has 
become increasingly popular [3-6] since this effect has found applications in various industries. Due 
to the skin effect [7], a non-thermal reduction in flow stress can be observed in relatively thin 
workpieces in such manufacturing processes as drawing [8,9], rolling [10,11], stamping [12], forging 
[13,14], cutting [15], and forming [5,6,16-19].  

Despite the widespread use of EPE, the underlying principles are still unclear. According to 
many studies, the two main mechanisms explaining this effect are the non-homogeneous release of 
Joule heat and the electron wind [20-22]. The heat released at the defects, such as dislocations and 
grain boundaries, increases their mobility and enhances plasticity; the average temperature 
increase remains insignificant. The electron wind exerts a force on the dislocations that also 
increases their mobility. There are experimental works reporting data in favor of the electron wind 
theory [22]. On the other hand, in [23] a non-directional migration of the twin boundary upon 
electropulsing was observed and interpreted as being governed by the electron-dislocation 
interaction rather than the electron wind force. In order to clarify the effect of Joule heat, the 
paper [24] compared an asynchronous loading with a high energy current with a synchronous 
loading with a low energy current. The mechanisms of electro-mechanical coupling were discussed 
in the reviews [25-27]. 

Recently, a number of works have been carried out to better understand EPE and to apply it to 
the processing of various metallic materials. A method for self-healing of metallic materials based 
on microstructure restoration using pulsed electric current has been proposed by Jeong et al [28]. 
In the work of Kim et al. [29], it was shown that passing an electric current during the tensile testing 
of an Al-Mg-Si alloy can promote annealing, aging and void formation during tensile testing. The 
possibility of improving the ductility of a Mg-Nd-Zn-Zr alloy was demonstrated in [30]. The effect of 
strain rate on plasticity and microstructure for the electrically assisted tension of the 5754-H111 
aluminum alloy was analyzed in [31]. Mechanisms of electroplasticity in hcp metals were studied in 
[32,33]. The effect of microstructure on EPE in AA 6063 alloy was addressed in [34]. Precipitation 
hardening of high-strength steel induced by electric current has been analyzed in [35]. EPE in a 
high-temperature strength nickel-chromium-tungsten-molybdenum Haynes 230 alloy was explored 
in [36]. The effect of temperature on EPE in the Invar 36 alloy was investigated in [37]. The effect of 
angle between direction of load and electric pulse current on EPE in Ti-6Al-4V alloy was analyzed in 
[38]. EPE in a high entropy alloy subjected to uniaxial tension was studied in [39], where the 
decrease in yield stress and the increase in elongation with increasing current density were 
observed. Enhanced plasticity due to electric pulses was reported in [40] for monatomic metallic 
glasses. The motion of individual dislocations as a result of combined electromechanical actuation 
was studied in situ in single crystal nickel [41] and copper [42].  

Electrical pulses can be used not only to increase the plasticity of metals, but also to influence 
the defect structure in metals [43,44], to heal fatigue cracks [45,46], to increase wear and corrosion 
resistance [47,48], and for joining dissimilar metals [49]. 

Electroplasticity was studied for different loading schemes, e.g., during bending [50], 
compression [51], tension [52-55], and nanoindentation [56]. If the deformation increment 
decreases with the pulse number at constant stress then this is in favor of the fact that 
electroplasticity is not only due to the Joule heating but also due to the dislocation de-pinning. This 
was found in the work [56] for electric pulse assisted nanoindentation and macroscopic 
compression.  
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The purpose of this study is to analyze the effect of several high-density electric current pulses 
on the deformation of copper samples in different structural states under tension produced by the 
dead load. The temperature of the specimens after passing the electric current pulse is estimated. 
Thermal energy release due to plastic deformation of the wire is calculated. 

 

2. Material and Methodology 
2.1 Microstructure Characterization 
In this work, Cu-ETP M1 grade copper wire with the chemical composition shown in Table 1 is used. 
This material is chosen because it is used for massive wire production and wire drawing can be 
more efficient using electrical pulses [57,58]. The specimens, 360 mm in length, were cut from 
1 mm diameter copper wire. Two structural states are considered, as-received and annealed at a 
temperature of 500°C for 2 hours and cooled with a furnace. 

 

Table 1 

Chemical composition of grade M1 copper 
Mass fraction of element 

Cu 
no less 

Impurities, no more 

Bi Fe Ni Zn Sn Sb As Pb S O 

99.90 0.001 0.005 0.002 0.004 0.002 0.002 0.002 0.005 0.004 0.05 
 

In order to characterize the microstructure of the copper wires, the electron backscatter 
diffraction (EBSD) analysis was performed. The surface of the specimens for EBSD analysis was 
prepared as follows: material blanks were cut into plates using an electric spark method, then these 
plates were thinned mechanically on sanding paper with a gradual decrease in the abrasive value, 
after which they were polished using diamond paste, also with a sequential transition to a finer 
abrasive. The final polishing was carried out by jet electropolishing on a Tenupol – 3 apparatus 
using a 20% aqueous solution of H3PO4. EBSD analysis was carried out on a TESCAN MIRA scanning 
electron microscope at an accelerating voltage of 20 kV. Statistical analysis of the data, including 
estimation of the average grain size, was carried out using the built-in software package “CHANNEL 
5.0” at a confidence level of 95%. EBSD maps were obtained with a scanning step of 0.5 μm, the 
maximum permissible error in determining the orientation was 2°. To improve the reliability of the 
obtained EBSD data using a method proposed by Humphreys [59], fine grains containing 5 or fewer 
pixels were automatically "cleaned up" using the standard grain expansion option of the EBSD 
software. 

EBSD images of the microstructure and misorientation angle distributions are shown in Figure 1 
for the as-received sample and Figure 2 for the annealed sample. The left and right columns of 
these figures show the results for the cross sections along the wire axis and perpendicular to the 
wire axis, respectively. In panels (a) and (b), the grain orientation maps are shown according to the 
color legend. In (c) and (d), the grain boundary maps showing the low angle boundaries (LABs) with 
2°<Θ<15° and high angle boundaries (HABs) with Θ≥15° are shown by red and black lines, 
respectively (Θ is the misorientation angle). The twin boundaries (TBs) are also indicated by green 
lines. In (e) and (f) the distribution of grain boundaries over misorientation angles is shown. 

Comparing panels (a) and (b) in Figure 1, it can be seen that the orientation of the grains in the 
as-received structure is random in the longitudinal direction, but in the transverse direction they 
have predominant orientations close to <001> and <111> (red and blue colors of grains, 
respectively). A large proportion of twin boundaries are observed in the structure, see green lines in 
Figure 1(c) and (d). Most of the grain boundaries have a high angle of misorientation. The average 
grain size, excluding twin boundaries, is 9.1 ± 0.4 μm and 8.2 ± 0.2 μm in the longitudinal and 
transverse directions, respectively. After annealing, see Figure 2, the copper structure recrystallizes 
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and the average grain size increases to 113.8 ± 20.7 μm and 50.4 ± 8.9 μm in the longitudinal and 
transverse directions, respectively. The predominant orientation of grains near <001> and <111> 
and the presence of a large proportion of twin boundaries remain after annealing. 

 
Fig. 1. The microstructure of the as-received copper wire. (a,b) Grain orientation distribution maps. (c,d) 
Grain boundary distribution maps. (e,f) Grain boundary distribution according to misorientation angle. 
Results for the cross section along the wire axis (left column) and perpendicular to the wire axis (right 

column) 
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Fig. 2. Same as in Figure 1, but for annealed copper wire 

 
2.2Stress-Strain Curves 

Mechanical tensile tests to obtain the stress-strain curves are performed on specimens with 
gauge length L0 = 10 mm at room temperature on an IM5081 horizontal tensile testing machine. 
The results are presented in Figure 3. In (a), the stress-strain curves are compared for the as-
received (green curve) and annealed (black curve) wires for the strain rate of 1.1×10-3 s-1. In (b), the 
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stress-strain curves for the annealed wire are presented for the strain rates 1.1×10-3 s-1, 4.6 ×10-3 s-1 
and 9.7 ×10-3 s-1. 

 

 
Fig. 3. (a) Stress-strain curves for as-received (green curve) and annealed (black curve) samples deformed 
at a strain rate of 1.1×10-3 s-1. (b) The effect of the strain rate on the stress-strain curves for the annealed 

samples 

 
It can be seen from Figure 3(a) that the annealed specimen deforms plastically at slightly lower 

stresses than the as-received specimen. Analysis of the elastic deformation stage has shown that 

the annealed (as-received) wire has a yield stress of y=95 MPa (125 MPa). Figure 3(b) shows that 
the strain rate in the considered range does not have a strong influence on the plastic behavior of 
the specimens in tension. Only a slight increase in yield stress is observed with increasing strain 
rate. 

 
2.3 Experimental Setup 

To study the effect of electrical pulses on the plastic deformation of wires, an experimental 
setup was developed and assembled, see Figure 4. The wire sample (1) is mechanically loaded by a 
suspension (2) carrying loads of different masses (3). The strain of the sample is controlled by a dial 
micrometer (4). The specimen (1) is connected to the electrical unit (5) by means of conductors (6) 
with a large cross section. The voltage on the battery of capacitors of the electrical unit (5) is 
monitored by a digital voltmeter (7). The temperature of the sample is controlled by a pyrometer 
(8). The current through the sample is recorded by a current transformer (9) enclosed in a shield, 
the response of which is fed to channel 1 of an AKIP-4115/3A digital oscilloscope (10). The voltage 
drop across the sample is fed through a divider to channel 2 of the same oscilloscope. The change 
in voltage over time on the battery of capacitors as they are discharged through the sample is 
recorded using an oscilloscope USB attachment (11) connected to a portable personal computer 
(12). 

The electrical circuit of the experimental setup is shown in Figure 5. An adjustable constant 
voltage source for charging a battery of capacitors is constructed from a laboratory 
autotransformer and a voltage doubler according to the simplest Latour-Delon-Grenachere circuit. 
The switch S1 is used to turn off the charging when the charge level required for the experiment is 
reached, which is visually controlled by a voltmeter to measure the voltage level and thus the 
charge of the battery of capacitors. 
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Fig. 4. Photo of the experimental setup for electroplasticity research 

 
 

 
Fig. 5. Electrical circuit of the experimental setup 

 
To perform an experiment on the effect of pulsed current on the plastic deformation of copper 

wire, the latter is loaded by the dead load up to the desired tensile stress. All experiments are 
performed at room temperature. After charging the battery of capacitors to the required voltage 
and turning off switch S1, the battery is discharged through the sample by turning on switch S2. The 
battery includes 36 electrolytic capacitors with a capacitance of 3300 μF and an operating voltage 
of up to 400 V each. The total capacitance of the battery of capacitors is C=29700 μF. In the 
conducted experiments the battery of capacitors is charged up to a voltage V=60 V. The choice of 
the charging voltage will be rationalized later. Total electrical energy stored in the battery is  
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𝑊 =
𝐶𝑉2

2
= 53.5 𝐽.                                                                                                                                            (1) 

 
The voltage drop across the sample and the current through the sample are monitored 

simultaneously. The current is recorded by a current transformer (CT) whose response is fed to the 
input of the oscilloscope, and the voltage drop across the sample is fed through a divider to another 
input of the oscilloscope. The current transformer is made of a ferrite ring of grade 2000NM1 with 
standard dimensions K45.0x28.0x12 on which 140 turns of wire of grade PEV-1 with a cross-
sectional diameter of 0.5 mm are wound. To eliminate the impact of the current pulse on the 
current transformer, it is enclosed in a shielding shell. An example of the dependence of the current 
passing through the sample on time is given in Figure 6. From this graph one can see that the 
duration of the current pulse is about 0.1 ms and the maximum current density is 800 A/mm2. 

 

 
Fig. 6. An example of the dependence of the current through the sample as a function of time. This pulse 

is produced by discharging the battery of capacitors charged up to a voltage 60 V 

 
This study investigates the effect of repetitive electrical pulses on the elongation of copper wire 

under dead load. A series of pulses is applied to the copper wire at a fixed tensile load, then the 
load is increased and a new series of pulses is applied, and so on. The increase in tensile strain of 

the wire, , is measured after each pulse. The time between pulses is approximately 15 seconds, 
which is necessary to ensure that the wire has cooled to room temperature after the Joule heat 
release from the current pulse. 

 
3. Results  
3.1 Joule Heat Release 

First, it is instructive to measure the heat dissipation in the wires due to the current pulses. The 
copper wire was subjected to a tensile load of 80 MPa, which is within the elastic range. A capacitor 
battery was charged to a voltage V and discharged through the wire. The increment of tensile strain 

 was measured immediately after the electric pulse. This strain is due to the Joule heating of the 
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wire and disappeared in a dozen of seconds as the wire cooled down in the air. The temperature 
increase of the wire is estimated from the thermal expansion formula, 

 

∆𝑇 =
∆𝜀J

𝛼
 ,                                                                                                                                                            (2) 

 

where =16.9×10-6 K-1 is the coefficient of thermal expansion of copper at room temperature. 
 

 
Fig. 7. (a) Increment of tensile strain of the wire due to electric pulse and (b) the corresponding increase in 
temperature of the wire as a function of the voltage of the capacitor battery discharged on the wire. The 
results for the as-received and annealed wires are shown in black and red, respectively. The insets show the 
results in log-log scale. The wires are under a tensile load of 80 MPa, which is within the elastic range, so the 
plastic deformation of the wires is zero.  

 
The result is presented in Figure 7 for as-received (black) and annealed (red) wires. In (a) and 

(b), the increase in strain caused by the electrical pulse and the corresponding increase in 
temperature are shown as functions of the voltage on the capacitor. Insets show the curves in the 

log-log scale revealing the power dependence of J and T on V, 
 

∆𝜀J~𝑉𝑝,          ∆𝑇~𝑉𝑠 .                                                                                                                                      (3) 

 
The exponents s and p are greater for the as-received specimen than for the annealed specimen 
because the slope of the lines approximating the data in the log-log scale is greater for the as-
received specimens. In particular, s=2.1 and 2.8 for the annealed and as-received specimens, 
respectively. The heat release increases faster with V for the as-received specimen because it 
contains more defects that are the centers of electron scattering. 

As mentioned above, the experiments on the electroplasticity effect are carried out for the 
voltage on the capacitor battery of V=60 V. In this case, as shown in Figure 7(b), the temperature 
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increase of the specimens, both in the as-received and in the annealed state, is about 25 K, which is 
insignificant and can be neglected.  

Note that the strain increment of the wire due to the Joule heating is J=4.0×10-4 for the as-

received specimen and J=4.4×10-4 for the annealed specimen. This strain due to the Joule heating 

is subtracted from the total strain of the wire  to find the plastic strain caused by the electric 
pulse: 

 
∆𝜀𝑝 = ∆𝜀 − ∆𝜀J .                                                                                                                                               (4) 

 
3.2 Wire Elongation Under the Action of Repeated Electric Pulses 

In the first set of experiments 15 current pulses are applied for each tensile stress and then the 

stress is increased. The increment of the plastic tensile strain of the wire, p, calculated according 
to Eq. (4), is presented in Figure 8 as the function of the pulse number for the seven values of 
tensile stress. In (a) and (b) the results for the as-received and annealed specimens are shown. 

 

 
Fig. 8. Increment of plastic tensile strain as a function of the electric pulse number at seven values of fixed 
tensile stress, as indicated in the legends. Fifteen current pulses are applied at each tensile stress and then 

the load is increased. Results for (a) as-received specimen and (b) annealed specimen 

 
As follows from the results presented in Figure 8(a), at tensile stresses in the range of 95.5-

121 MPa acting on the specimen in the as-received state, the electroplastic effect is practically not 

manifested (black, red and blue curves). The observed strain increment of =J is a fully 
reversible strain associated with thermal expansion of the wire due to the released Joule heat. 
After passing the current pulse, the sample elongates, but during about 15 seconds while the 
electric block is charging, it cools down and the strain disappears. Note that the absence of the 
electroplastic effect in the indicated range of tensile stresses is due to the fact that these stresses 

are less than the yield stress of the copper wire in the delivery state (y=125 MPa).In the case of 

tensile stresses above y, the electroplastic effect begins to manifest itself in the fact that when 
current pulses are passed, the sample elongates by an amount greater than the thermal expansion 
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strain, and after cooling down, residual plastic deformation is observed. It can be seen that the 
greater the tensile stress, the greater the elongation of the specimen. However, with each 
subsequent pulse, the electroplastic effect weakens, which is expressed by a decrease in strain 

increment  with pulse number. This is apparently due to the fact that dislocations, whose motion 
is activated by electric current pulses, gradually reach new more strong obstacles, so that plastic 
deformation at a given level of tensile stress and a given power of the current pulse no longer 
occurs. 

Similar results for the annealed specimen are shown in Figure 8(b). It can be observed that the 
electroplastic effect is manifested here at lower tensile stresses compared to the unannealed 

specimen because the yield strength is lower for the former (y=95 MPa). The elongation occurring 
during the first current pulse at the same tensile stresses is slightly higher compared to the 
specimen in the as-received condition, which can be explained by the higher mobility of the 
dislocations. However, the electroplastic effect for annealed specimens decays faster with the 
number of pulses. This is due to the fact that after annealing, the density of dislocations required to 
realize plastic deformation becomes smaller. 

In the second experiment, the tensile stress was incrementally increased by approximately 5% 
after four current pulses were applied at the same tensile stress. The results over the tensile stress 
range of 83 to 191 MPa are shown in Figure 9 for (a) the as-received specimen and (b) the annealed 
specimen. The four curves show the increment of plastic tensile strain of the specimen after each of 
the four pulses applied at a fixed value of tensile stress. For pulses one through four, the curves are 
shown in black, red, blue, and magenta, respectively. 

 

 
Fig. 9. Dependence of the plastic tensile strain increment on the stress for each of the four pulses applied at 

a fixed stress: (a) as-received sample and (b) annealed sample 
 

It can be seen that regardless of the structural state of the copper, the strain increment 
increases with increasing tensile stress for all four pulses. At the same time, the dependence found 
in the previous stage of the experiment is maintained, i.e. each subsequent pulse gives a smaller 
strain of the wire. This is most evident in the case of the annealed specimen shown in Figure 9(b), 
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where the strain increase after the first pulse is significantly higher compared to the subsequent 
pulses. It can also be observed that for the specimens in the as-received condition shown in 
Figure 9(a), the electroplastic effect takes place at tensile stresses slightly below the yield stress, 
starting at 120 MPa. This can be explained by the fact that the electroplastic effect reduces the 
yield strength. 
3.3 Heat Release due to Plastic Deformation 

The experimental setup used in this study (dead load loading) allows the heat release due to 
plastic deformation of the wire to be estimated and compared to the Joule heat release. The plastic 

deformation of the wire causes the dead load of the mass M to move downwards by L. The work 

done by the weight on this displacement, A=MgL, where g is the acceleration of free fall, is 

assumed to be entirely spent to increase the internal energy of the wire E in the form of heat, 
then the temperature increase of the wire is 

 

∆𝑇 =
∆𝐸

𝑐𝑚
=

∆𝐴

𝑐𝑚
=

𝑀𝑔∆𝐿

𝑐𝑚
,                                                                                                                                    (5) 

 
where c=390 J/(kg·K) is the specific heat capacity of copper and m=2.56×10-3 kg is the mass of the 
specimen. 

The irreversible elongation of the wire is L=Lp, where L=0.36 m is the length of the wire. 

Tensile stress applied to the wire is =Mg/S, where S=7.85×10-7 m2 is the cross section area of the 
wire. In view of this, Eq. (5) obtains the form  

 

∆𝑇 =
𝜎𝑆𝐿∆𝜀𝑝

𝑐𝑚
.                                                                                                                                                      (6) 

 

For example, referring to Figure 9(b), for =180 MPa one has p=2.3×10-3 after the first pulse, and 

from Eq. (6) the increase in temperature is T=0.117 K. This is two orders of magnitude smaller 
than the Joule heat release (25 K).  
 
4. Discussion and Conclusions 

The effect of pulsed electric current on the plastic deformation of M1 grade copper wires was 
investigated. An experimental setup was developed to analyze the effect of repetitive current 
pulses at a fixed tensile stress produced by a dead load, see Figure 4.  

The use of specimens with a relatively large gauge length (360 mm) allowed the strain 
increments of the wires produced by the electrical pulses to be measured with high accuracy using 
a dial micrometer. In particular, it was possible to measure the thermal expansion of the wires 
loaded in the elastic region and, using the thermal expansion formula Eq. (2), to calculate the 
temperature increase of the wire, see Figure 5. It was found that for the wire loaded in the elastic 
region, the temperature increase due to Joule heat is a power function of the voltage on the 

capacitor battery, T~Vs, and the exponent s=2.1 and 2.8 for the annealed and as-received 
specimens, respectively. The fact that s is smaller for the annealed copper is explained by the lower 
density of dislocations and grain boundaries, which are the main centers of electron scattering and 
heat release. Interestingly, s>2 for both samples, but the electrical energy stored by the capacitor 
battery is proportional to V2, see Eq. (1). This means that the Joule heat release increases faster 
with increasing V than the energy stored in the capacitor. This is the effect of nonlinearity in the 
interaction of electrons with the defects. 
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Based on the results shown in Figure 5(b), the voltage at the capacitor battery of 60 V was 
chosen for the experiments. At this voltage, the temperature increase of the wires is about 25 K, 
which is rather small, and the observed plastic deformation is due to the interaction of electrons 
with the lattice defects and cannot be explained by Joule heating. It was also found that at the 

voltage of 60 V, the thermal expansion of the wires causes the strain J=4.0×10-4 for the as-

received specimen and J=4.4×10-4 for the annealed specimen. This strain due to Joule heating 
was subtracted from the total strain of the wire according to Eq. (4) in order to find the increment 

of plastic strain p. 
The experimental setup used in this study makes it possible to solve another problem that can 

hardly be solved by other experimental methods. This is the evaluation of heat generation due to 
plastic deformation induced by an electric pulse, see Section 3.3. This evaluation is carried out 
under the assumption that the work done by the dead load in the displacement caused by the 
plastic deformation of the wire is completely converted into thermal energy of the wire. The 
calculated temperature increment was found to be two orders of magnitude smaller than the 
heating due to Joule heat release. However, it should be noted that the energy associated with 
plastic deformation is released in a small volume around the moving dislocation cores, and its 
consideration may be important for understanding the mechanisms of electroplastic deformation. 
This heat release may further stimulate dislocation sliding in addition to the heat released by 
electron scattering on dislocations. 

Our main finding is that the increase in plastic strain of the wire at fixed tensile stress decreases 
with the number of electrical pulses, see Figures 8 and 9. The following physical interpretation of 
this fact can be offered. At a given stress, dislocations are pinned to the obstacles. An electric pulse 
causes the non-homogeneous heat release mainly at the dislocation cores, since they are efficient 
electron scatterers. The local temperature increase around the dislocations increases their mobility. 
The dislocations start to slip and move to a colder region of the crystal lattice where they stop. The 
movement of the dislocations produces an increase in plastic deformation. Successive electric 
pulses at fixed stress result in dislocation motion and their pinning to even stronger obstacles, that 
is why the increment of plastic strain decreases with the number of electric pulses. Similar effect of 
reduction of the plastic strain increment under successive electric pulses has been observed in the 
work [56] for electric pulse assisted nanoindentation and macroscopic compression. 

Overall, the presented results confirm that a noticeable increase in plastic deformation of the 
specimens occurs at a very small net temperature increase (25 K in our experiments). The effect of 
electroplasticity can be used to develop an energy-saving method of metal forming, since the 
energy of the electric pulses is mainly spent on heating the dislocations rather than the bulk of the 
crystal, and the dislocation motion produces the desired plastic deformation. In future studies, the 
effect of electroplasticity will be analyzed for other metals, such as aluminum, which has a very 
different stacking fault energy than copper and therefore a different dislocation behavior. 
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