
ISSN 2074-272X. . 2013. 1 61 

© . 

 624.318 
 

.   
 

 
 

 
 

 " -
 " ,   

.  -
 , ,  " -

" . 
 

 " " -
,  

. -
, 

,  " " . 
 

 
. -

 
-

, , -
-

 [1]. 
 

-
,  

,  ,  -
, -

-
.  

, -
 ( ) 

-
, ,  

 [2-5]. 
. 
 
 

, -
 2004 . -

 "  
" ., -

., . [6]. ,  
 ~2  

 
-

.  ~ 7 -
 
 

. 
-
 

-
 " -

" [7],  
, -

-

 
 [1, 5, 6].  

[8] -
-
-
, 
-
 

 ( ) [9].  
,  [9] "  

-
", ,  

 " -
" ( ), -

 [10, 11].  
 

-
, -

. .  
 – 

-
. 

 – -
 " " -

-
, -

. 
 

 
 

. 1, -
-
-

.  
. 

1.  
 – d -

-
 – . 



 

62 ISSN 2074-272X. . 2013. 1 

2.  
 h , -

 –  R, , 
,  

-
 ~ (z-h (r-R). 

3.  (  
)  

 " " -
,   

))2(()()( 00f ,           (1) 
) – , 2 0 –  -
 " " ,  

. 
4. -

 – j i(p, r, , z), 
)()()()(),,,( fhzRrtjzrtj i ,     (2) 

 j(t) – , t – . 
5.  

,  <<1,   –  -
,  = 0 d2 – -

 [1, 5-7]. 

 
. 1 " "  

 
, -

 
 

-
. 

. -
, , -

.  
-
-

. 

.  
-

,  
, -

-
 

. 
-
 

 E =  {Er  0,  E  0,  Ez  0}   
H = {Hr  0, H  0, Hz  0}. 

 
, -

 [12], -
-

, -
 " "  

-
,  [12]. 

,)(cos1)()(

)()()(

)(
8

),,(

11

0 0
110

2
)2(

dneerJrJ

RJRJF

dt
tdj

d
RrtJ

d
h

nn

n
nnn  (3) 

 

.0,1

,0,)(sin2

)(
0

0

0
n

n
n
n

Fn  

Jn( ·r) –  n ,  –  
. 

 (3) -
-
-
 

) , , 
,  

. 
,  

, , 
 

.  
, -

, , -
,  

 [1, 5, 13, 14].  
, -

 
, -

.1,  
, -

 –r, 
 



 

ISSN 2074-272X. . 2013. 1 63 

.)(cos1)()(

)()()(),(

2

11

0 0
110

dneerJrJ

RJRJFrF

d
h

nn

n
nnnattr

(4) 

.  

h
rJF m

attr 2

2
0

max . 

 (4) -
. 2. . 3  

 
,  

. 
 

-1 

0 
 1 

-1 

1 

0  
  

 

-1 
  0 

 1 
-1 
  

1 
  

0  
  

 
                                                                             

 

-1  
  0 

 1 
-1 
  

1 
  

0  
  

 

-1 
  0 

 1 
-1 
  

1 
  

0  
  

 
                                                                             

. 2.  
, , 

 " "  
) =0.01, ) =0.1, ) =0.2, ) =0.3 

-1 
  

-1  
  0 

  1 

1 

0 
  

 
-1  

-1 

0 

1 

1 

0 

 
                                                                             

. 3.  
,  

 " ", =0.2, )  
, )  

 
 

 
, : 

  – -
-
-

, -
 1%  

 ( . 2, ); 
 ,  

, -
, ,  

.2,  " " -
 10÷30 % -

; 
 -

.  2, -
. 3. 

 
 

1. . . -
-

:  / . , . 
,  .  .  –  LAP  LAMBERT  Academic  

Publishing, 2011. – 238 . 
2. .  

. -
 ["  

"]. ( , 19-21  2010 . ). – -
: , 2010. – . 15. –  2. – . 164-171. 

3. -
: 1-

: [" -
") (  1.09.2010 .  

30.11.2010 .)  1- -
 / . , . . – -

 ( )  " -
" http://gubkin.msou.ru. -

, 2010. – . 77-86. 
4.  

. -
 [" " 

NTT-2011].  2- .  2. ( ,  23-25 -
 2011 .) / . . – :  

, 2011. – . 232-239. 
5.  / . 
II: -

: -
 / . , . , . , 

. . – : , 2011. – 176 . 
6. Direction Change of the Force Action upon Conductor under 
Frequency Variation of the Acting magnetic Field: proceedings 
of the 1-st International Conference ["High Speed Metal Form-
ing"], (Dortmund, March 31/April 1, 2004) / Yu.V. Batygin, 
V.I. Lavinsky, L.T. Khimenko. – Dortmund, Germany. 2004. – 
P. 157-160. 
7. . 75676 ,  B 21 D 26/14. -

 / 
., ., .;  

. – 2004010512; .23.01.04; 
. 15.05.06, . 5. 

8. .  
-

 / . , . , .  // -



 

64 ISSN 2074-272X. . 2013. 1 

. – 2004. –  2. – . 80-84. 
9. . 74909 ,  B 21 D 26/14. -

 / 
., ., .; -

. – 2004010542; . 26.01.04; 
. 15.02.06, . 2. 

10. . 31751 ,  21  26/14. -
-

 / ., .,  
.; . .-

. . –  u200712252; . 05.11.2007; . 
25.04.08, . 8. 
11. . 31752 ,  21  26/14. -

 / ., 
., .;  
. .- . . –  u200712252; 

. 05.11.2007; . 25.04.08, . 8. 
12. . -

 
 / 

. , . , , .  // 
. – 2012. –  3. – . 51-55. 

13. . -
-

 / . , .  
// . – 2009. –  4. – . 56-59. 
14. . -

-
 / 

. , . , . , .  // 
. – 2010. –  6. – . 60-63. 

 
Bibliography (transliterated): 1. Gnatov A.V. Progressivnye 
tehnologii. Teoriya i `eksperiment prityazheniya tonkostennyh metallov 
impul'snymi magnitnymi polyami: monografiya / A.V. Gnatov, Yu.V. 
Batygin, A.N. Turenko. - LAP LAMBERT Academic Publishing, 2011. 
- 238 s. 2. Gnatov A.V. Bezkontaktne magn tno- mpul'sne rihtuvannya 
avtomob l'nih kuzov v. Mater ali m zhnarodno  naukovo-tehn chno  konferenc  
["Fundamental'n  ta prikladn  problemi suchasnih tehnolog j"]. (Ternop l', 19-21 
travnya 2010 r. ). - Ternop l': V snik TDTU, 2010. - T. 15. -  2. - S. 164-171. 
3. `Eksperimenty po magnitno-impul'snomu prityazheniyu tonkostennyh lis-
tovyh metallov v avtomobilestroenii: 1-mezhdunarodnoj Internet-konferencii: 
["Mehatronika transportnyh sredstv i tehnologicheskih mashin") (s 1.09.2010 g. 
po 30.11.2010 g.) Sbornik statej 1-j mezhdunarodnoj Internet-konferencii / 
Yu.V. Batigin, A.V. Gnatov. - Gubkinskij institut (filial) GOU VPO 
"Moskovskij gosudarstvennyj otkrytyj universitet" http://gubkin.msou.ru. 
Mehatronika transportnyh sredstv i tehnologicheskih mashin, 2010. - S. 77-86. 
4. Progressivnye magnitno-impul'snye tehnologii na transporte. Tretya 

zhnarodna naukovo-praktichna konferenc ya ["Suchasn nformac jn  
tehnolog  na transport " M NTT-2011]. U 2-h tt. Tom 2. (Herson, 
Ukra na 23-25 travnya 2011 r.) / A.V. Gnatov. - Herson: Hersons'kij 
derzhavnij mors'kij nstitut <http://www.kmi.kherson.ua/>, 2011. - S. 
232-239. 5. Progresivn  tehnolog  v avtotransportnih zasobah / Ch. II: 

zichn  osnovi magn tno- mpul'snih tehnolog j bezkontaktnogo 
rihtuvannya kuzovnih element v avtomob lya: navchal'nij pos bnik / 
Yu.V. Batig n, A.V. Gnatov, .S. Trunova, .A. Chaplig n. - Hark v: 
HNADU, 2011. - 176 s. 6. Direction Change of the Force Action upon 
Conductor under Frequency  Variation  of  the  Acting  magnetic  Field:  

proceedings of the 1-st International Conference ["High Speed Metal 
Forming"], (Dortmund, March 31/April 1, 2004) / Yu.V. Batygin, V.I. 
Lavinsky, L.T. Khimenko. - Dortmund, Germany. 2004. - P. 157-160.  
7. Pat. 75676 Ukra na, MPK B 21 D 26/14. Spos b magn tno- mpul'sno  
obrobki tonkost nnih metalevih zagotovok / Batig n Yu.V., Lav ns'kij 
V. ., Himenko L.T.; zayavitel' i patentoobladatel' HPI. - 2004010512; 
zayavl.23.01.04; opubl. 15.05.06, Byul. 5. 8. Batygin Yu.V. Fizicheskie 
osnovy vozmozhnyh napravlenij razvitiya magnitno-impul'snoj obrabotki 
tonkostennyh metallov / Yu.V. Batygin, V.I. Lavinskij, L.T. Himenko // 
Elektrotehn ka  elektromehan ka. - 2004. -  2. - S. 80-84. 9. Pat. 74909 
Ukra na, MPK B 21 D 26/14. Spos b magn tno- mpul'sno  obrobki 
tonkost nnih metalevih zagotovok / Batig n Yu.V., Lav ns'kij V. ., 
Hav n V.L.; zayavitel' i patentoobladatel' HPI. - 2004010542; zayavl. 
26.01.04; opubl. 15.02.06, Byul. 2. 10. Pat. 31751 Ukra ni, V 21 D 
26/14. Spos b magn tno- mpul'sno  obrobki metalevih zagot vok 
metodom prityagannya do nduktora / Batig n Yu.V., Bondarenko 
O.Yu., Chaplig n .O.; zayavnik ta patentovlasnik Hark vs'kij nac. 
avtom.-dorozhn. un-t. -  u200712252; zayavl. 05.11.2007; opubl. 
25.04.08, Byul. 8. 11. Pat. 31752 Ukra ni, V 21 D 26/14. Spos b 
magn tno- mpul'sno  obrobki metalevih zagot vok / Batygin Yu.V., 
Bondarenko A.Yu., Serikov G.S.; zayavnik ta patentovlasnik Hark vs'kij 
nac. avtom.-dorozhn. un-t. -  u200712252; zayavl. 05.11.2007; opubl. 
25.04.08, Byul. 8. 12. Batygin Yu.V. `Elektromagnitnye processy v 
indukcionnoj induktornoj sisteme s krugovym vitkom s razrezom 
mezhdu dvumya tonkostennymi metallicheskimi listami / Yu.V. 
Batygin, A.V. Gnatov, E.A Chaplygin, D.O. Smirnov // Elektrotehn ka  
elektromehan ka. - 2012. -  3. - S. 51-55. 13. Batygin Yu.V. Raschet 
`elektrodinamicheskih usilij v indukcionnoj induktornoj sisteme s 
neferromagnitnymi massivnym `ekranom i listovoj zagotovkoj / Yu.V. Batygin, 
A.V. Gnatov // Elektrotehn ka  elektromehan ka. - 2009. -  4. - S. 56-59.  
14. Batygin Yu.V. Raschet `elektrodinamicheskih usilij v indukcionnoj 
induktornoj sisteme s neferromagnitnym massivnym `ekranom i 
ferromagnitnoj listovoj zagotovkoj / Yu.V. Batygin, A.V. Gnatov, S.A. 
Drachenko, T.V. Gavrilova // Elektrotehn ka  elektromehan ka. - 2010. - 

6. - S. 60-63. 
 

 06.04.2012 
 

, ., .  
 

 
 

61002, , .  25 
. (057) 7003852, e-mail: kalifus@yandex.ru 

 
Gnatov A.V. 
An induction inductor system with a circular turn with  
a cut between two thin-walled sheet metals. 
Research on electrodynamical processes in a system with an 
open cylindrical single-turn coil and two parallel flat thin-walled 
conductors placed symmetrically on the both sides of the coil 
has been carried out in this article. On the basis of obtained 
analytical relations, numerical evaluations have been made and 
three-dimensional amplitude-space distribution diagrams of 
induced current density and attraction force generated by the 
coil field have been plotted for various-size discontinuity. 
Key words – magnetic pulse metal working, induction 
inductor system, electrodynamical processes, 3D distribution 
diagrams, research. 
 


