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Secret of a ball lightning.
A ball lightning is a natural phenomenon that occurs at a streak
lightning stroke with its action by thermal and magnetic energy
releasing around the streak lightning channel and transforming,
in the end, the surrounding air into a steam cloud that transits
into ferroelectric state under the magnetic field action.
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The fourth state of water.
The fourth state of water is aqueous vapor which, under power
action of magnetic-field strength at Curie point at the moment of
magnetic phase transition, acquires properties of ferroelectric
plasma. The latter is the basis of origination of such natural phe-
nomena as a thunderstorm cloud and a ball lightning capable of
releasing, under certain conditions, lightning strokes and, during
explosion, plenty of thermal energy, which is typical of a low-
temperature reactor.
Key words – state of water, aqueous vapor, ferroelectric
plasma, lightning origination.
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Vasyliv K.M.
Analysis of processes in an independent generator with
a noncontact cascade three-phase modulated exciter via
a star-connected circuit with a common modulator phase
connection under operation to an induction motors site.
By means of a mathematical experiment, electromagnetic and
electromechanical processes in an independent electric power
supply system based on an asynchronized generator with a
three-phase modulated exciter are investigated. The processes
are analyzed to specify the working capacity of the power sup-
ply system during its operation to an induction motors site. Reg-
ularities of the electromagnetic and electromechanical processes
behavior versus load intensity and the switch control system
parameters are identified.
Key words – asynchronized generator, noncontact modulated
exciter, independent power supply system, commutator,
induction motor, electromagnetic and electromechanical
processes, mathematical experiment.
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Fractional windings harmonic analysis.
Investigation results for multiphase windings of a united variety
that includes windings with fractional and integer number of
slots per pole and phase are given. An algorithm of the specified
windings distribution coefficients calculation by random orders
harmonics is introduced. An analytic ratio of the windings har-
monic composition correspondence allowing representing the
structure of the united variety as a set of homologous chains is
determined.
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Sydorets V.M., Zhernosiekov A.M., Pentegov I.V., Petriienko O.I.
Features of electrode melting in arc welding of steels.
Dependences of electrode metal melting rate upon welding cur-
rent under arc welding have been investigated. Cases of the
welding process with and without the electrode metal evapora-
tion and with the electrode preliminary heating have been con-
sidered. It is determined that application of linear approximation
of  the  electrode  metal  melting  rate  versus  welding  current  is
more efficient, as compared with proportional approximation,
since it is more accurate within the entire range of welding cur-
rents.
Key words – arc welding, welding current, electrode metal
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Equations of electric motor power supply unit dissymmetry
under phase short-circuit fault.
In the paper, a formula is introduced for calculating electric
motor supply unit voltage under feeding by a common trans-
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. 3. 

:  – 
;  – 

. 4. 

 " -
" ( )

nUU 22 3 .                               (3)

 " "
 ( . 5):

,
3

sincos

;sin
3

2

222

221

nnZ

nnZ

UU

UU
                (4)

UZ21n, UZ22n – -
 n-

;  – 

 ( . . 5).

n

1
60 n
k

 –                                (5)

k, 
2

1...3,2,11
kn ;
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12
2
60

2n
k

 –                      (6)

k, 
2

...3,2,12
kn .

. 5. 

 " "

, -

.
. 1. -

, -
 Matlab- .

 1

Us 10000 V

f0 50 Hz
L0 1.27 mH

NW1 1

NW2 18

S 8 MVA
f 50 Hz

U1 10000 V

U n 962 V

-
R1* 0.004

Rn* 0.004

Ln* 0.08

k 6

Lph 13

SKKD 701/16

 1

RSD 100 
CSD 0.5 F

RonD 0.28 m

Uf 1 V
SKM

800GA176D
RSM 200 
CSM 0.5 F
RonM 1.7 m

UfT, UfD 2 V

Tf, Tt
0.23 s,
1.03 s

Eon 335 mJ

Eoff 245 mJ

rr 155 mJ

19.5 mF

lline 150 m

Rline 0.018 

8 MVA

U1 10000 V

r1 0.03 

L1 1.93 mH

r/
2 0.089 

L/
2 1.25 mH

Lm 0.076 H

0.4 s
2

MATLAB-
Matlab- -

 = 8 -
U = 10 -

 13-
. 6) :
1.  (1-23).
2.  (24, 25).
3.  (32, 33, 40).
4.  ( -

) (41-46).
-

.
:

- -
, 

 10 kV  50 Hz 
-

 250 MVA (  1);
-  (  2);
-  (  3-20);
- 
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, -

 21). 
 L-C ;

- ,

 22);
- 

 8 MW  10 kV (  23).

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

23

21

24 25

32
33

40
41

42

43

44

46

46

22

Discrete,
Ts = 2e-005 s.

pow ergui

A

B

C

a1

b1
c1
a2
b2
c2

a3
b3
c3
a4
b4

c4
a5
b5
c5
a6

b6
c6
a7
b7
c7

a8
b8
c8
a9

b9
c9

a10
b10
c10

a11
b11
c11
a12
b12

c12
a13
b13
c13
a14

b14
c14
a15
b15
c15

a16
b16
c16
a17
b17

c17
a18
b18
c18

Y-Z (13th-level)

A

B

C

Three-Phase Source

Vabc
Iabc

A

B

C

a
b
c

Three-Phase
V-I Measurement

Speed_ref

A

B

C

A

B

C

Rline

m

Usa_Isa

Usb_Isb

Usc_Isc

Ua_Ia

Ub_Ib

Uc_Is

Iabc*

Speed

Te

Is_THD

Us_THD

I_THD

U_THD

KPD

Ua2_Ia2

Ub2_Ib2

Uc2_Ic2

Uc

Measurement System

m
A

B

C

Tm

IM 8 MVA, 10 kV, 50 Hz

Iabc
Uabc

Isabc
Usabc

Tm

Speed_ref

Control System

A B C

A B C

C f

A
B
C

+

-

C6

A
B
C

+

-

C5

A
B

C

+

-

C4

A

B
C

+

-

C3

A

B
C

+

-

C2

A
B
C

+

-

C1

A
B

C

+

-

B6

A

B
C

+

-

B5

A
B
C

+

-

B4

A
B
C

+

-

B3

A
B
C

+

-

B2

A
B
C

+

-

B1
Uabc
Iabc

A

B

C

a

b
c

A
B
C

+

-

A6

A
B
C

+

-

A5

A
B
C

+

-

A4

A
B
C

+

-

A3

A
B

C

+

-

A2

A

B
C

+

-

A1

. 6. Matlab-

-
 2 – 
. -

SimPowerSystems.  2 
1, 2, 3 (Multi-

Winding Transformer), 
. 

1 , 2
, 3 -

. 
 " " k . 2,

k – . 3.
. 2  3 
 " " -

.
atlab-

 – 
 24), 

 Timer -
 (  25).  25  26 –

Control, . 7, -

,  24.
. 8.

. 7 -
, -

, 
. -

:
, -

.
-

 (  Speed_Reg), 
 (  Sum) 

 speed* 
 Speed. 

*.
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 2
Z k (n0 = 1…k)

,  Multi-Winding Transformer
+2 n0 n0 +2 n0+1 n0+1
k+3…

…4 k+4 - 1…k -

T1, T2, T3 1…k -
2

34...

...
2

52

k

k

-

 +Z
1 2

- 1…k
1 - 1…k

2

 +Z
3 1

- 1…k
3 - 1…k

1

 +Z
2 3

- 1…k
3 - 1…k

1

 -Z
1 2 -

2
34...

...
2

52

k

k

1

-

2
34...

...
2

52

k

k

2

 -Z
3 1 -

2
34...

...
2

52

k

k

3

-

2
34...

...
2

52

k

k

1

 -Z
2 3 -

2
34...

...
2

52

k

k

3

-
2

34...

...
2

52

k

k

1

26

27

28

29

30

31
1000

fPWM

 >

Switch

S

Ua Pulses

PWM C

Ua Pulses

PWM B

Ua Pulses

PWM A

gc4

gb3

gb2

gb1

gb5

gb6

ga3

ga2

ga1

gb4

ga5

gc3

gc2

ga6

f

gc1

gc5

gc6

ga4

Uabc
Uabc*

switch

Control1

speed* Uabc*

Control

1
Speed_ref

. 7.  Control System

1
Uabc*

dq0

sin_cos
abc

dq0_to_abc
Transformation

abc

s in_cos
dq0

abc_to_dq0
Transformation

Inp Out

ZI

Phir
wm
Iq

Teta

Teta
Calculation

Sum4

PI

Speed_Reg

0.766

Phir*

Mux

Mux

PI

Iq_Reg

Phir

Te*
Iq*

Iq*
calculation

PI

Id_Reg
Phir* Id*

Id*
Calculation

Iabc1

Speed

IdPhir

Flux
Calculation

sin(u)

cos(u)

1st-Order
Filter1

1st-Order
Filter

1
speed*

. 8.  Control

 3
 Z k (n0 = 1…3 k)

,
-

 Multi-Winding Transformer
+2 n0 n0 +2 n0+1 n0+1

- - 1…3 k -

T1, T2, T3

1…3 k - - -

+Z
1 2

- 1…3 k/2
1 - 1…3 k/2

2

+Z
3 1

- 1…3 k/2
3 - 1…3 k/2

1

+Z
2 3

- 1…3 k/2
3 - 1…3 k/2

1

 -Z
1 2 -

k

k

3...

...
2

23

1

-
k

k

3...

...
2

23

2

 -Z
3 1 -

k

k

3...

...
2

23

3

-
k

k

3...

...
2

23

1

 -Z
2 3 -

k

k

3...

...
2

23

3

-
k

k

3...

...
2

23

1

 Sum4 -
 Phir* 
 Phir, -

 Flux Calculation 
HIL dr * ,                             (7)

srT
H

.1
1                                    (8)

H – ; Id – 
d; Lm* – 

.

/
*20

/
*2*

r
LLT ,                              (9)

L/
2*, r/

2* – -
-

S =  1; 0 –  
(314 rad/s).

Id, Iq
 abc_to_dq0 Transformation, 

 Teta Calculation -
-
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.

3
2sin

3
2sinsin

3
2

,

3
2cos

3
2coscos

3
2

c

ba

d

c

ba

q

i

ii
I

i

ii
I

          (10)

-
 Teta Calculation

dtmr ,                          (11)

r

q
r T

IL *  –                              (12)

– ; m – -
.

Id*, Iq*
 Id* Calculftion  Iq*

Calculation

.

,

**

/
*2*

*

*
*

e

r
q

r
d

TL
LLI

L
I

                 (13)

Idreg, Iqreg -
 Id_reg  Iq_reg, 

, -

 Sum1  Sum2.
-

 dq0_to_ abc Transformation, 
 dq0  abc

.

,
cos3sin

cossin3
5.0

,cossin

bregaregcreg

dreg

qreg
breg

qregdregareg

uuu

I

I
u

IIu

(14)

 27 ( . . 7), -
 ( , ) -

, 

-
-

.  27 
 26, 

 Control1 -
uareg = 0.

 (  28-30) -
 PWM A, PWM B, PWM C, 

PWM1-PWM6, 
. -

-
. 9.

C+

C-

Phase

1
Out1

12:34

t

sin asin

In1 Out1

Switcing Table
Selector

<=

>=

1/pif

0
0.5

2*pi

1
In1

Carrier 1+

 State
(+1,0,-1)

. 9. 

. 9 
-

 "0 +1"  "0 -1" 

,  26. -

-
 (  Switching  Table)  

Selector. 
 Phase  (

).  -

30
n ,                              (15)

n = 1, 2, 3…k – 1.

 (  32-
39)  (  40)  34-39

1- 6. -
-
.

 40 -
. 

 40 
, .

-
 THD

(discrite). 
 (Lowpass Filter).

-

. -
, 
,  dPdin. 

-

. 

in

dinout
P

PP ,                              (16)
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dtiuiuiuP

dtiuiuiuP

T

scscsbsbsasain

T

ccbbaaout

2

1

0

0        (17)

Pout, Pin – -
 (

); Pdin – -
.

MATLAB-
 Matlab- -

-
. 

. 10 ,
-

 25  Hz  
 45 Hz .

. 10 

.

. 10. ,

 25 Hz  45 Hz

. 11 

 50  Hz.  ,  

. , . 11
.

. 11. 

 50 Hz

. 4. -
-

,  -
-

 10  50 Hz
 4

 10  50 Hz

- THD, %
, %

f, Hz IS US IAM UAM

50 0.71 0.39 1.55 2.8 96.53
45 1.11 0.34 1.56 3.21 96.87
40 1.17 0.27 2.02 3.36 97
35 1.31 0.2 2.57 3.76 96.86
30 1.25 0.16 3.68 3.73 96.34
25 1.4 0.11 3.5 3.99 94.87
20 2 0.1 3.4 4.5 91.47
15 3.37 0.066 3.58 5.57 84.02
10 8.2 0.046 3.76 7.63 62.76

. 12 -
 = F(f), -

-
. , 

 20 Hz (1200 ) 
.

. 12. 

1. -
-
-

.
2. 

-

, 
, 

-
, .

3.  Matlab-
 8 MW,

.
4. -

-
 SimPowerSystems, -

.
5.  Matlab 
, -

.
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6.  Matlab- -
-
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Argun Shs.V.
Working features of power source systems – a multiple
current pulse generator.
An analysis of circuit designs as to connecting a magnetic pulse
action tool to a power source has been carried out.  Design fea-
tures of a magnetic pulse installation control and monitoring
system in a multiple current pulse mode have been revealed. The
description of the control and monitoring system block diagrams
has been presented.
Key words – magnetic-pulse metal working, magnetic pulse
installation, monitoring and control system, thyristors,
unipolar pulse.
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Baranov M.I., Koliushko G.M., Kravchenko V.I.
Generation of standard switching aperiodic impulses
of high and superhigh voltage for full-scale tests
of electrical power objects.
Results of generation of standard switching aperiodic impulses
of 205/1900- s upto-2-MV voltage in a double-electrode “nee-
dle-plane” air system are presented. The impulse generation
complies with requirements of intergovernmental State Standard
1516.2-97, rebuilt high-voltage equipment of the experimental
ground of NTU "KhPI" Reseach & Design Institute "Molniya"
used.
Key words – switching impulses of high and superhigh
voltage, full-scale tests, electrical power objects.
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Bezprozvannych G.V., Boyko A.M., Kessaev O.G.
Influence of constructive and technological defects on
coaxial radio-frequency cable impedance.
Coaxial user's radio-frequency cables belong to a category of
cable television network elements parameters of which
essentially specify the system capabilities as a whole. The cable
working frequency spectrum spreading to 1000 MHz along with
digital television and soundtrack signals transmission and high-
definition television introduction causes more rigid requirements
for wave impedance and, consequently, for the cable design.
The established norms on user's cable impedance deviations fail
to answer the state-of-the-art requirements for granting a
complex of interactive services. On the basis of calculations
performed, values of internal and external conductor diameters
deviations as well as dielectric permeability of the insulation
material are validated. For up-to-date user's radio-frequency
cables, the impedance deviation from the normalized average
value of 75 Ohm should not exceed ± 2 Ohm.
Key words – coaxial cables, impedance, constructive and
technological defects, diameter deviation, dielectric
permeability deviation.
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Gnatov A.V.
A new trend in magnetic-pulse metal working associated
with thin-walled sheet metal attraction.
History and development prospects.
Within the scope of this article, a summary is presented on the
main world achievements of the new trend in magnetic-pulse
metal working associated with attraction of specified sheet metal
sections in vehicle production and repair. The importance of the
new trend has been justified, its basic sources disclosed. Alterna-
tive straightening methods for damaged sheet metals are given.
Key words – magnetic-pulse metal working, magnetic pulse
installation, straightening, dents removal, repair of vehicles,
inductor.



68 ISSN 2074-272X. . 2013. 2

© . 

 624.318

. 

, , -
. -

. .

, , -
. -

. .

-
,

, -
, -

.  
-
-
,
-

 [1-3]. -

) – . 
-

, -
 ( ) -

 [2, 4-6].

-
-

, ,

, 

 –  ,   –  
 – .

-

, 
-

 [4, 5].
-

.
-

 ( -

), 
, 

, -
 – -

 ( ) [6].

.
, -

-
 [4, 7, 8]. -

, -
.

, -
-

, 
 – .

-

.
. 1 -

.

                                                                 
. 1. 

,  – 
, 

 – :
 – ;  – 

.
, -

:
 – -

 (  – w) 

 – R3, R4, ;
 – -

 – R1, R2,
;

-

 – ;



ISSN 2074-272X. . 2013. 2 69

 –  – R1,2,3,4
, 

/R1,4 >> 1 R1,2,3,4/h >> 1, h = (R3 – R2) – 
;

-
, -

,   0 (  – -
);

, J(t) =  Jm·j(t), Jm – , j(t)  –
;

-
, /c  <<  1,   –  -

,  –  -
,  – 

.
-

. 1, :
1 – , r  [0, R1];
2 – , r  [R1, R2];
3 – , r  [R2, R3];
4 – , r  [R3, R4];
5 – , r  [R4, ).

-

E (r, t)  0, Hz(r, t)  0.

,,,

,
,

,,1

0

0

rpE
r

rpH

rpEp
r

rpH

rpHprpEr
rr

z

z

z (1)

(2)

(3)

p – ; 0,  0 –

; E (p, r) = L{E (t, r)}, Hz (p, r) = L{Hz (t, r)}.
 (1) – (3) 

 (
) -

-
:

,0,)(,1 2
2,1 rpEpkrpEr

rrr
    (4)

k1(p) – , k1(p) = 0p ;
k2(p) – , k2(p) = p/c.

-
 (4) -

 – 1 (r  [0, R1])  5 (r
 [R4, )).

 (
50÷70 ) [4, 9] , k2

2(p) =  (p/c)2  0.
, 

,  (4) :

0,1 rpEr
rrr

.                (5)

(5) 
 [10]:

r
pArpArpE 1)(

2
)(),( 2

1 ,               (6)

A1,2(p) – .
-

, E (p,r) 
.

, r  [0, R1],

rpArpE
2

)(),( 1)1( .                    (7)

r  [R4, ),

r
pArpE 1)(),( 2

)4( .                     (8)

 (2)  (7), (8) 
.

r  [0, R1],

0

1)1( )(),(
p

pArpH z .                       (9)

, 
 [11], -

-
.

r  [R4, ),
.0),()4( rpH z                         (10)

 (10) 
 [9, 11], 

-

, .
 (6) -

-
 ( ),  – 2, r  [R1, R2],

 [10]:
),)(()())(()(),( 111111

)2( rpkKpDrpkIprpE  (11)
I0(z), K0(z) – 

; 1(p),  D1(p) – -
.

 (2)  (11) 
.

r  [R1, R2],

))(()(

))(()(),(

101

101
0

)2(

rpkKpD

rpkIp
p

rpH z , (12)

I0(z), K0(z) – 
.
 (11)  (12) 

-
.

, -



70 ISSN 2074-272X. . 2013. 2

-
 ~ 50÷70  [4, 9]. , f ~  2  -

-
R1  0,025÷0,25  = 6 107 1/

) :
110 R   1)( 4,3,2,11 Rpk . (13)

, 
 (13),  (11)  (12) 

-
-
-

 ( , -
, 

) [10].
r  [R1, R2],

.)(

)(
)(

1),(

,)(

)(1),(

)(
1

)(
1

1

)2(

)(
1

)(
1

)2(

1

1

1

1

rpk

rpk
z

rpk

rpk

epD

epC
pkr

rpH

epD

epC
r

rpE
(14)

(15)

 (9)  (10), 
(14)  (15), ,

.
 r  [0, R1],

.)(),(

,
2

)(),(

0

1)1(

1)1(

p
pArpH

rpArpE

z

(16)

(17)

 – (10) -

 ( , 
h  0) , :

wpJRrpH z
)(),( 2

)2( .                    (18)

L – , 
, 

 [12].
(2) (2) 1

1 2
( )

( , ) ( , )z z
J p

H p r R H p r R .      (19)

 (18)  (19).
, :

(2) 1
1

( ) ( )
( , )z

J p J p w
H p r R .           (20)

 (20).
-

, -
 ( -

), 
 (10).

-

 1 – 2, r = R1, -
 (20), 

 (14), (15) 
, -

.

.)()(

)()(
)(

,)(

)()(
)(

,
2
)(

)()(1

1

)(
1

)(
1

11

0

1

)(
1

)(
1

11

11

)(
1

)(
1

1

1111

1111

1111

wpJpJ

epDepC
Rpk

p
pA

epDepC
Rpk

RpA

epDepC
R

RpkRpk

RpkRpk

RpkRpk

(21)

(22)

(23)

A1(p)  (21)  (22), -
:

1111 )(
1

11

11)(
1 )(

2)(
2)()( RpkRpk epD

Rpk
RpkepC . (24)

 (13)  (24)
:

1111 )(
1

)(
1 )()( RpkRpk epDepC .         (25)

 (25)  (23). 
, , :

)()(1 tJwtJ .                         (26)
 (26) 

-

, -
 [3].

, 
, , 

 (26), -
, 

.
, 

, -
:  ( >> Rmax, Rmax

– ) -
 (13) ( 1min0 R , Rmin – -

) -
,
-

.

1. -
-

 ( -
) -

, -
-

.
2. , 

, 



ISSN 2074-272X. . 2013. 2 71

-
, 

.
3. 

.

1. . -
 /

. , . ,  // -
. – 2011. –  4. – . 55-62.

2. . 
 / . : 

 :
 / ., ., .,

. – : , 2011. – 176 .
3. . 

 / . , .
,  .   //  .  –  :

, 2012. – . 56. – . 30-36.
4. . -

. / . , . , . .
: . 1977. – 189 .

5. ., ., . 
. – . 3: -

: . – -
: , 2009. – 240 .

6. . 69467 ,  B21D 26/14. -
-

 / ., 
., ., ., ., .

.; -
. –  u201113344 ;

. 14.11.2011; . 25.04.2012, .  8.
7. . -

 / . . .: ,
1981. – 200 .
8. . 

 / ., ., 
. – .: , 1970. – 472 .

9. . -
 / . , . ,

. . – .1; . . . – [2- .]. –
: , 2003. – 284 .

10. . .  /
, ; [ . . .- .

]. – : , 1972. – 399 .
11. .  " -

"  / . ,
.  // . – 2005. –  11. – . 62-68.

12. . : . 
.  –  11- .,  .  .  –  .:  ,

2003. – 616 .

Bibliography (transliterated): 1. Batygin Yu.V. Prityazhenie
tonkostennyh metallicheskih listov magnitnym polem odnovitkovogo
induktora / Yu.V. Batygin, A.V. Gnatov, S.A Schigoleva //
`Elektrichestvo. - 2011. -  4. - S. 55-62. 2. Batig n Yu.V. Progresivn
tehnolog  v avtotransportnih zasobah / ch. : F zichn  osnovi magn tno-
mpul'snih tehnolog j bezkontaktnogo rihtuvannya kuzovnih element v

avtomob lya : navchal'nij pos bnik / Batig n Yu.V., Gnatov A.V., Trunova
.S., Chaplig n .O. - Hark v: HNADU, 2011. - 176 s. 3. Batygin Yu.V.

Raschet `elektrodinamicheskih processov v soglasuyuschem ustrojstve
cilindricheskogo tipa s dvumya razomknutymi vtorichnymi vitkami /
Yu.V. Batygin, A.V. Gnatov, I.S. Trunova // Vestnik HNADU. -
Har'kov: HNADU, 2012. - V. 56. - S. 30-36. 4. Belyj I.V. Spravochnik
po magnitno-impul'snoj obrabotke metallov. / I.V. Belyj, S.M. Fertik,
L.T. Himenko. Har'kov: Vischa shkola. 1977. - 189 s. 5. Turenko A.N.,
Batygin Yu.V., Gnatov A.V. Impul'snye magnitnye polya dlya
progressivnyh tehnologij. - T. 3: Teoriya i `eksperiment prityazheniya
tonkostennyh metallov impul'snymi magnitnymi polyami: Monografiya.
- Har'kov: HNADU, 2009. - 240 s. 6. Pat. 69467 Ukra na, MPK B21D
26/14. Spos b magn tno- mpul'sno  obrobki tonkost nnih metalevih zagot vok
z vikoristannyam uzgodzhuval'nogo pristroyu / Batig n Yu.V., Gnatov A.V.,
Argun Sch.V., Smirnov D.O., Trunova .S., Chaplig n .O. Sch gol va S.O.;
zayavnik ta patentovlasnik Hark vs'kij nac onal'nij avtomob l'no-dorozhn j
un versitet. -  u201113344 ; zayavl. 14.11.2011; opubl. 25.04.2012, Byul.

 8. 7. Shneerson G.A. Polya i perehodnye processy v apparature
sverhsil'nyh tokov / G.A. Shneerson. L.: `Energoizdat, 1981. - 200 s.
8. Komel'kov V.S. Tehnika bol'shih impul'snyh tokov i magnitnyh polej
/ Komel'kov V.S., Dashuk P.N., Zajenc S.L. - M.: Atomizdat, 1970. -
472 s. 9. Batygin Yu.V. Impul'snye magnitnye polya dlya progressivnyh
tehnologij / Yu.V. Batygin, V.I. Lavinskij, L.T. Himenko. - T.1; pod red.
Yu.V. Batygina. - [2-e izd.]. - Har'kov: MOST-Tornado, 2003. - 284 s.
10. Dzh. M`et'yuz. Matematicheskie metody fiziki / Dzh.M`et'yuz,
R.Uoker; [per. s angl. kand.fiz.-mat nauk V.P. Krajnova]. - Moskva:
Atomizdat, 1972. - 399 s. 11. Batygin Yu.V. Osobennosti magnitno-
impul'snoj "razdachi" tonkostennyh trubchatyh zagotovok / Yu.V.
Batygin, V.I. Lavinskij // `Elektrichestvo. - 2005. -  11. - S. 62-68.
12. Tamm I.E. Osnovy teorii `elektrichestva: Ucheb. posobie dlya
vuzov. - 11-e izd., ispr. i dop. - M.: FIZMATLIT, 2003. - 616 s.

 24.12.2012

,

, 
61002, , .  25

. (057) 7003852, e-mail: trynova_irinka@mail.ru

Trunova I.S.
Research into electromagnetic processes in a combined
cylindrical-type matching device with a massive
single-turn inductor.
Application of a matching device combined with a massive sin-
gle-turn inductor is proposed as a tool of the magnetic-pulse
method. Research into electromagnetic processes in a combined
cylindrical matching device has been carried out. The basic elec-
tromagnetic parameters and characteristics of the device have
been determined.
Key words – magnetic-pulse metal working, external
magnetic-pulse straightening, matching device,
transformer ratio.



ISSN 2074-272X. . 2013. 2 71

-
, 

.
3. 

.

1. . -
 /

. , . ,  // -
. – 2011. –  4. – . 55-62.

2. . 
 / . : 

 :
 / ., ., .,

. – : , 2011. – 176 .
3. . 

 / . , .
,  .   //  .  –  :

, 2012. – . 56. – . 30-36.
4. . -

. / . , . , . .
: . 1977. – 189 .

5. ., ., . 
. – . 3: -

: . – -
: , 2009. – 240 .

6. . 69467 ,  B21D 26/14. -
-

 / ., 
., ., ., ., .

.; -
. –  u201113344 ;

. 14.11.2011; . 25.04.2012, .  8.
7. . -

 / . . .: ,
1981. – 200 .
8. . 

 / ., ., 
. – .: , 1970. – 472 .

9. . -
 / . , . ,

. . – .1; . . . – [2- .]. –
: , 2003. – 284 .

10. . .  /
, ; [ . . .- .

]. – : , 1972. – 399 .
11. .  " -

"  / . ,
.  // . – 2005. –  11. – . 62-68.

12. . : . 
.  –  11- .,  .  .  –  .:  ,

2003. – 616 .

Bibliography (transliterated): 1. Batygin Yu.V. Prityazhenie
tonkostennyh metallicheskih listov magnitnym polem odnovitkovogo
induktora / Yu.V. Batygin, A.V. Gnatov, S.A Schigoleva //
`Elektrichestvo. - 2011. -  4. - S. 55-62. 2. Batig n Yu.V. Progresivn
tehnolog  v avtotransportnih zasobah / ch. : F zichn  osnovi magn tno-
mpul'snih tehnolog j bezkontaktnogo rihtuvannya kuzovnih element v

avtomob lya : navchal'nij pos bnik / Batig n Yu.V., Gnatov A.V., Trunova
.S., Chaplig n .O. - Hark v: HNADU, 2011. - 176 s. 3. Batygin Yu.V.

Raschet `elektrodinamicheskih processov v soglasuyuschem ustrojstve
cilindricheskogo tipa s dvumya razomknutymi vtorichnymi vitkami /
Yu.V. Batygin, A.V. Gnatov, I.S. Trunova // Vestnik HNADU. -
Har'kov: HNADU, 2012. - V. 56. - S. 30-36. 4. Belyj I.V. Spravochnik
po magnitno-impul'snoj obrabotke metallov. / I.V. Belyj, S.M. Fertik,
L.T. Himenko. Har'kov: Vischa shkola. 1977. - 189 s. 5. Turenko A.N.,
Batygin Yu.V., Gnatov A.V. Impul'snye magnitnye polya dlya
progressivnyh tehnologij. - T. 3: Teoriya i `eksperiment prityazheniya
tonkostennyh metallov impul'snymi magnitnymi polyami: Monografiya.
- Har'kov: HNADU, 2009. - 240 s. 6. Pat. 69467 Ukra na, MPK B21D
26/14. Spos b magn tno- mpul'sno  obrobki tonkost nnih metalevih zagot vok
z vikoristannyam uzgodzhuval'nogo pristroyu / Batig n Yu.V., Gnatov A.V.,
Argun Sch.V., Smirnov D.O., Trunova .S., Chaplig n .O. Sch gol va S.O.;
zayavnik ta patentovlasnik Hark vs'kij nac onal'nij avtomob l'no-dorozhn j
un versitet. -  u201113344 ; zayavl. 14.11.2011; opubl. 25.04.2012, Byul.

 8. 7. Shneerson G.A. Polya i perehodnye processy v apparature
sverhsil'nyh tokov / G.A. Shneerson. L.: `Energoizdat, 1981. - 200 s.
8. Komel'kov V.S. Tehnika bol'shih impul'snyh tokov i magnitnyh polej
/ Komel'kov V.S., Dashuk P.N., Zajenc S.L. - M.: Atomizdat, 1970. -
472 s. 9. Batygin Yu.V. Impul'snye magnitnye polya dlya progressivnyh
tehnologij / Yu.V. Batygin, V.I. Lavinskij, L.T. Himenko. - T.1; pod red.
Yu.V. Batygina. - [2-e izd.]. - Har'kov: MOST-Tornado, 2003. - 284 s.
10. Dzh. M`et'yuz. Matematicheskie metody fiziki / Dzh.M`et'yuz,
R.Uoker; [per. s angl. kand.fiz.-mat nauk V.P. Krajnova]. - Moskva:
Atomizdat, 1972. - 399 s. 11. Batygin Yu.V. Osobennosti magnitno-
impul'snoj "razdachi" tonkostennyh trubchatyh zagotovok / Yu.V.
Batygin, V.I. Lavinskij // `Elektrichestvo. - 2005. -  11. - S. 62-68.
12. Tamm I.E. Osnovy teorii `elektrichestva: Ucheb. posobie dlya
vuzov. - 11-e izd., ispr. i dop. - M.: FIZMATLIT, 2003. - 616 s.

 24.12.2012

,

, 
61002, , .  25

. (057) 7003852, e-mail: trynova_irinka@mail.ru

Trunova I.S.
Research into electromagnetic processes in a combined
cylindrical-type matching device with a massive
single-turn inductor.
Application of a matching device combined with a massive sin-
gle-turn inductor is proposed as a tool of the magnetic-pulse
method. Research into electromagnetic processes in a combined
cylindrical matching device has been carried out. The basic elec-
tromagnetic parameters and characteristics of the device have
been determined.
Key words – magnetic-pulse metal working, external
magnetic-pulse straightening, matching device,
transformer ratio.


