
62 ISSN 2074-272X. . 2013. 2

© . 

 621.318

. 

, 
.

-
, -
. -

. .

, 
. -
. .

-
, , -

-
-

,  [1-3].

-
, -

, , -
, -

.
,  50% -

-
-

. , ,
.  ,  ,  ,  -

, .
-

, -
 ( ) 

, , 
 [3, 4].

-
-

. 
 "Boeing

Company", 
 40 , 

 ( ),

.
 – -

-
 ( ) , 

, -
.

, " " 

 [5-13]. 

, 
.   1920  .  

, 

-
 [14-16].
, -

, 
-

 H. Furth [5].
-

 ( . 1).

                                                                        

. 1.  H. Furth:
 – ;  – 

;  – 

, -
, 

 ( . 1, ), -
. 

, 

-
, 

, -
. 

, 
-

. -



ISSN 2074-272X. . 2013. 2 63

. 
. 

, -
, , 

. -
.

-

. " " -
 – -

. " " , 
, 

.  " " -
-

.
-

. -
 " "  " " . 

 ( ) -

. -

. 
.

-
 H. Furth -

. , -
, 

-
, -

.
, , -

 "Boeing Company" . Hansen, I. Hendrickson, P.
Zieve  .  [6-9].  ,  

 H.  Furth.
 " "  

" . 
-

.
-
-

, . 2. -
 "Boeing Company" 

 "Electroimpact"  "Fluxtronic" ( ), -
-

 [10, 11].

                                                                           
. 2 

:  – 
"Electroimpact";  – , 

"Fluxtronic"

-
, -

 ( , ),
:

 ( -
);

-
;

-
 (  2 -

);
-
.

, 

, , 
.

,  [17, 18] 
 ( ). 

, 
 ( ), -

 ( -
) -

 ( , , -
) 

. , -
, .  [19]

, -
.  [20]

. 
 [13], ( . 3), 

 [4] 
-

, 
 ( . 4).  [21] -

 " " -
, 

), , 
,

, .

. 3. 

. 4. 



64 ISSN 2074-272X. . 2013. 2

-
-

"Beulentechnik AG" ( , -
, , ) [22-28].

 [22-25]. -
, -

-
 – , -

-
, , 

, . 5.

. 5. 
 "Beulentechnik AG"

. -

.  – 
.

, -
-

.  
-

. 
, -

.

 "Beulentechnik AG",  "
", . 6 ( -

 – "Magnetic Dent Remover") [26-28].

                                                
. 6. 

 "Beulentechnik AG":  – 
;  – 

 [26, 27], 
(2006 .,  – R. Meichtry, 2008 .,  – R.
Meichtry  I. Kouba ), , 

.
, 

, 
, , -

, , -
-

.
-

-
.

 – -
, 

,  [27].

 [26, 27]
,  -

 "Beulentechnik AG" -
 "

" (  " ")  2002-
2003 . [29-31].

, -

, , -
, 

 " -
", -

. -
, :

2
0

1
d

,

=2 f, f – , 0 – -
,  – 

, d – .
-

 [31], -
 2004  .  

[32]  2004 . , -
-

 (  2), -
 R. Meichtry  I. Kouba [26, 27].

 "
" , 

, -
 "Beulentechnik AG"

 [28].
-

 "Beulentechnik AG" -
, 

 "Boeing Company", "Electroimpact" 
"Fluxtronic" ( ), :

;
-

, 
;

-
, , -

.
 " -
" -



ISSN 2074-272X. . 2013. 2 65

 "Beulentechnik AG" :
-

, , -
, -

, ,
;

-
 ( ), -

.);

-
 2003-2004 .,

-
-

 ( -
 – 

).
-

-
, .

, . -
 [33], 

, 
. 
, 

 ( ). -

, . -
 " " ,

.
, 

-
, 

-
.

-
, -

, 

". 
-

 ( ), 
-

 [34-38].
-

-
, 

-
. 

-
 " ". 

. -
 ( , -

) . -

-
-

. , 
, -
 [29].

,

, -
. 

 1996  [30].

 "
"  [29, 30].

"  "
", , , -

, -
. -

-
 (

 2 ) [30].
-

, 
2002 .  

 [34-38].

1.
-
-

.
2.

.
3.

.
4.

.

1. . -
 /

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

2. . . -

 / . , .  // . –
., 2011. –  12. – . 53-59.

3. . -
. -

 /
. , . , . . – .3, – :

, 2009. – 240 .
4. . . -

. 
:

 / . , . , . . –
LAP LAMBERT Academic Publishing, 2012 – 242 .
5. . 3,196,649 USA ( ). Devices for metal-forming by
magnetic tension / Harold P. Furth; -

 Advanced  Kinetiks,  Inc.,  Costa  Mesa,  California.  –  
173,680 ; . 16.02.1962; . 27.07.1965.
6. . 3,998,081 USA ( ), B21D 26/14. Electromagnetic



66 ISSN 2074-272X. . 2013. 2

dent puller / Hansen Karl A., Hendrickson Glen I.; 
 The Boeing Company, Seattle, Wash. – 

489,290 ; . 17.07.1974; . 21.12.1976.
7. . 4,148,091 USA ( ), H02M 5/40. Electromagnetic
force machine with universal portable power supply / Hansen
Karl A., Hendrickson Glen I.; 
The Boeing Company, Seattle, Wash. –  864,735 ; .
27.12.1977; . 03.04.1979.
8. . 4,986,102 USA ( ), B21D 26/14. Electromagnetic
dent remover with tapped work coil / Hendrickson Glen I., Han-
sen Karl A.;  The Boeing
Company, Seattle, Wash. –  355,563 ; . 23.05.1989;

. 22.01.1991.
9. . 5,046,345 USA ( ), B21D 1/06. Power supply for
electromagnetic proof load tester and dent remower / Zieve Pe-
ter  B.;   Peter  B.  Zieve.  –  
451,106 ; . 15.12.1989; . 10.09.1991.
10. Electromagnetic Dent Removal //  – 2009.
– : http://www.electroimpact.com/ /EMAGDR/
overview.asp.
11. Need an electromagnetic dent remover on hand. Fluxtronic
offers the best:  the Portable Flux 3 dent remover //  

 – 2009. – : http://www.fluxtronic.com
/product.php.
12. . 4,754,637 USA ( ), B21D 1/12. Electromagnetic
dent  removing  tool  /  Danny  W.  O’Dell;  -

 Danny  W.  O’Dell,  Calument  City.  –   38/622  ;
. 14.04.1987; . 05.07.1988.

13. . 6,538,250 1 USA ( ), B21D 1/12. Apparatus and
method for vacuum dent repair / Borchert Donald Paul; -

 Dent Defyer Inc.  –  09/707,562 ;
. 06.11.2000; . 25.03.2003.

14. Kapitza P. L. A method of Producing Strong Magnetic
Fields / P. L. Kapitza // II Proc. of Royal Soc. Ser. A – 1924. –
vol.105 – P.691.
15. Kapitza  P.  L.  Further  Developments  of  the  Method  of  Ob-
taining Strong Magnetic Fields / P. L. Kapitza // II Proc. of Roy-
al Soc. Ser. A. – 1927. – vol.115. – N.A.777 – P.658.
16. .  – 

 / . . -
 // . – 2005. –  3. – . 5-8.

17. . 7,124,617 B2 USA ( ), B21J 15/24 B21D 5/00.
Magnetic dent removal device, method and kit / Eric Richard
Satterlee, Wayne Tanabe;  Eric
Richard Satterlee, Wayne Tanabe, Hickory, Arlington Heights. –

 10/341,611 ; . 14.01.2003; . 24.10.2006.
18. . 7,143,627 B2 USA ( ), B21J 15/24. Apparatus
and method for removing dents from metal / James M. Akins;

 James M. Akins, Dublin. – 
11/138,057 ; . 26.05.2005; . 05.12.2006.
19. . 4,252,008 USA ( ), B21D 26/14. Apparatus for
removing dents from automobile bodies and the like / William
L.  Dibbens;   William  L.  Dib-
bens. –  12/648 ; . 16.02.1979; . 24.02.1981.
20. . 6,014,885 USA ( ), B21D 1/06. Dent removal
apparatus and method of operation / Gerald J. Griffaton; -

 Gerald  J.  Griffaton,  Berwyn.  –  
08/958,424 ; . 27.10.1997; . 18.01.2000.
21. . 74909 ,  B 21 D 26/14. -

 /
., ., .; -

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

22. . EP 1341621 B1, Germany B21D 1/06. Planishing de-
vice and method / Meichtry Ralph; -

 Rentsch & Partner. –  00977335.9 ; . 05.12.2000;
. 13.06.2002.

23. . 6,874,347 2, USA ( ) B21D 1/06. Planishing
device and method / Meichtry Ralph; -

 Meichtry Ralph. –  10/258,397 ; . 13.01.2002;
. 05.04.2005.

24. . WQ 03/008125 A1, B21D 1/06. Device and method for
removing the dents in sheet steel parts / Meichtry Ralph; -

 IP  &  T  Rentsch  &  Partner.  –  
1354/01 ; . 19.07.2002; . 30.01.2003.
25. .EP 1459814 B1, Germany B21D 1/06. Device for re-
moving dents from sheet metal parts / Meichtry Ralph; -

 Rentsch Rudolf A., Rentsch & Part-
ner. –  04006194.7 ; . 17.03.2003; . 16.03.2004.
26.  US WO/2006/119661. Dent removing method and de-
vice / Meichtry Ralph, Kouba Ivan; -

 Rentsch & Partner. –  60/680,303 ; . 11,05,2006;
. 16.11.2006.

27. . US 2008/0163661 A1 USA ( ). Dent removing
method and device / Meichtry Ralph, Kouba Ivan; 

 Ostrolenk faber gerb & soffen, New York.
–  11/910,788 ; . 11.05.2006; . 10.07.2008.
28. Welcome to BETAG Innovation //  –
2012. – : www.beulentechnik.com.
29. . -

, . / -
. ., . , .  // 

. .:1990. –  4. – . 3-8.
30. . . -

 / . , . ,
. . – .1; . . . – [2- .]. –

: , 2003. – 284 .
31. Batygin Yu. V. Direction Change of the Force Action upon
Conductor under Frequency Variation of the Acting magnetic Field
/ Yu.V. Batygin, V.I. Lavinsky, L.T. Khimenko // Proceedings of
the 1 – st International Conference on High Speed Metal Forming.
March 31/April 1, 2004. Dortmund, Germany. P. 157-160.
32. . 75676 ,  B 21 D 26/14. -

 /
., ., .; 

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

33. . -
 / . . – [2- .] – .:

, 1992. – 200 .
34.  // -

 – 2012. http://electromagnetic.comoj.com.
35. . 

 / . , . , . , .
 // . – : ,

2009. – . 25. – . 181-185.
36. . 

 / . ,
. , .  // . – :

, 2010. – . 49. – . 112-115.
37. .  – 

, -
 / . , .  // 

.– : , 2011. – . 55. – . 130-134.
38. . 

 / . , .
,  .   //  .  –  :

, 2012. – . 56. – . 30-36.
39. . -

/ -
 /  .  ,  .   //

. – ., 2012. –  8. – . 58-65.
40. . –

.2: -
.: -

.  / [ . , . , . , .
] – : , 2011. – . 2. – 176 .



ISSN 2074-272X. . 2013. 2 67

Bibliography (transliterated): 1. Batygin Yu.V. Prityazhenie
tonkostennyh metallicheskih listov magnitnym polem odnovitkovogo
induktora / Yu.V. Batygin, A.V. Gnatov, S.A Schigoleva //
`Elektrichestvo. - M:, 2011. -  4. - S. 55-62. 2. Batygin Yu. V.
Cilindricheskij vitok induktora s razrezom kak instrument dlya
magnitno-impul'snoj obrabotki metallov / Yu.V. Batygin, A.V. Gnatov //
`Elektrichestvo. - M., 2011. -  12. - S. 53-59. 3. Turenko A.N. Im-
pul'snye magnitnye polya dlya progressivnyh tehnologij. Teoriya i `ek-
speriment prityazheniya tonkostennyh metallov impul'snymi magnitny-
mi polyami / A.N. Turenko, Yu.V. Batygin, A.V. Gnatov. - T.3, -
Har'kov: HNADU, 2009. - 240 s. 4. Batygin Yu. V. Impul'snye magnit-
nye polya dlya progressivnyh tehnologij. Magnitno-impul'snye
tehnologii beskontaktnoj rihtovki kuzovnyh `elementov avtomobilya:
monograf ya / Yu.V. Batygin, A.V. Gnatov, E.A. Chaplygin. - LAP
LAMBERT Academic Publishing, 2012 - 242 s. 5. Pat. 3,196,649 USA
(SShA). Devices for metal-forming by magnetic tension / Harold P.
Furth; zayavitel' i patentoobladatel' Advanced Kinetiks, Inc., Costa
Mesa, California. -  173,680 ; zavyal. 16.02.1962; opubl. 27.07.1965.
6. Pat. 3,998,081 USA (SShA), B21D 26/14. Electromagnetic dent pull-
er / Hansen Karl A., Hendrickson Glen I.; zayavitel' i patentoobladatel'
The Boeing Company, Seattle, Wash. -  489,290 ; zayavl. 17.07.1974;
opubl. 21.12.1976. 7. Pat. 4,148,091 USA (SShA), H02M 5/40. Elec-
tromagnetic force machine with universal portable power supply / Han-
sen Karl A., Hendrickson Glen I.; zayavitel' i patentoobladatel' The
Boeing Company, Seattle, Wash. -  864,735 ; zayavl. 27.12.1977;
opubl. 03.04.1979. 8. Pat. 4,986,102 USA (SShA), B21D 26/14. Elec-
tromagnetic dent remover with tapped work coil / Hendrickson Glen I.,
Hansen Karl A.; zayavitel' i patentoobladatel' The Boeing Company,
Seattle, Wash. -  355,563 ; zayavl. 23.05.1989; opubl. 22.01.1991.
9. Pat. 5,046,345 USA (SShA), B21D 1/06. Power supply for electro-
magnetic proof load tester and dent remower / Zieve Peter B.; zayavitel'
i patentoobladatel' Peter B. Zieve. -  451,106 ; zayavl. 15.12.1989;
opubl. 10.09.1991. 10. Electromagnetic Dent Removal // Mater ali sajtu
- 2009. - Rezhim dostupu: http://www.electroimpact.com/ /EMAGDR/
overview.asp. 11. Need an electromagnetic dent remover on hand. Flux-
tronic offers the best: the Portable Flux 3 dent remover // Mater ali sajtu
- 2009. - Rezhim dostupu: http://www.fluxtronic.com /product.php.
12. Pat. 4,754,637 USA (SShA), B21D 1/12. Electromagnetic dent re-
moving tool / Danny W. O'Dell; zayavitel' i patentoobladatel' Danny W.
O'Dell, Calument City. -  38/622 ; zayavl. 14.04.1987; opubl.
05.07.1988. 13. Pat. 6,538,250 V1 USA (SShA), B21D 1/12. Apparatus
and method for vacuum dent repair / Borchert Donald Paul; zayavitel' i
patentoobladatel' Dent Defyer Inc. -  09/707,562 ; zayavl. 06.11.2000;
opubl. 25.03.2003. 14. Kapitza P. L. A method of Producing Strong
Magnetic Fields / P. L. Kapitza // II Proc. of Royal Soc. Ser. A - 1924. -
vol.105 - P.691. 15. Kapitza P. L. Further Developments of the Method
of Obtaining Strong Magnetic Fields / P. L. Kapitza // II Proc. of Royal
Soc. Ser. A. - 1927. - vol.115. - N.A.777 - P.658. 16. Baranov M.I. Petr
Leonidovich Kapica - osnovopolozhnik tehniki sil'nyh impul'snyh magnitnyh
polej / M. I. Baranov // Elektrotehn ka  elektromehan ka. - 2005. -  3. - S.
5-8. 17. Pat. 7,124,617 B2 USA (SShA), B21J 15/24 B21D 5/00. Mag-
netic dent removal device, method and kit / Eric Richard Satterlee,
Wayne Tanabe; zayavitel' i patentoobladatel' Eric Richard Satterlee,
Wayne Tanabe, Hickory, Arlington Heights. -  10/341,611 ; zayavl.
14.01.2003; opubl. 24.10.2006. 18. Pat. 7,143,627 B2 USA (SShA),
B21J 15/24. Apparatus and method for removing dents from metal /
James M. Akins; zayavitel' i patentoobladatel' James M. Akins, Dublin. -

 11/138,057 ; zayavl. 26.05.2005; opubl. 05.12.2006. 19. Pat.
4,252,008 USA (SShA), B21D 26/14. Apparatus for removing dents
from automobile bodies and the like / William L. Dibbens; zayavitel' i
patentoobladatel' William L. Dibbens. -  12/648 ; zayavl. 16.02.1979;
opubl. 24.02.1981. 20. Pat. 6,014,885 USA (SShA), B21D 1/06. Dent
removal apparatus and method of operation / Gerald J. Griffaton; zaya-
vitel' i patentoobladatel' Gerald J. Griffaton, Berwyn. -  08/958,424 ;
zayavl. 27.10.1997; opubl. 18.01.2000. 21. 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 pa-
tentoobladatel' HPI. -  2004010542 ; zayavl. 26.01.04; opubl.
15.02.06, Byul.  2. 22. Pat. EP 1341621 B1, Germany B21D 1/06.
Planishing device and method / Meichtry Ralph; zayavitel' i paten-
toobladatel' Rentsch & Partner. -  00977335.9 ; zayavl. 05.12.2000;
opubl. 13.06.2002. 23. Pat. 6,874,347 V2, USA (SShA) B21D 1/06.
Planishing device and method / Meichtry Ralph; zayavitel' i paten-
toobladatel' Meichtry Ralph. -  10/258,397 ; zayavl. 13.01.2002;
opubl. 05.04.2005. 24. Pat. WQ 03/008125 A1, B21D 1/06. Device and
method for removing the dents in sheet steel parts / Meichtry Ralph;
zayavitel' i patentoobladatel' IP & T Rentsch & Partner. -  1354/01 ;
zayavl. 19.07.2002; opubl. 30.01.2003. 25. Pat.EP 1459814 B1, Germa

ny B21D 1/06. Device for removing dents from sheet metal parts /
Meichtry Ralph; zayavitel' i patentoobladatel' Rentsch Rudolf A.,
Rentsch & Partner. -  04006194.7 ; zayavl. 17.03.2003; opubl.
16.03.2004. 26. Pat US WO/2006/119661. Dent removing method and
device / Meichtry Ralph, Kouba Ivan; zayavitel' i patentoobladatel'
Rentsch & Partner. -  60/680,303 ; zayavl. 11,05,2006; opubl.
16.11.2006. 27. Pat. US 2008/0163661 A1 USA (SShA). Dent removing
method and device / Meichtry Ralph, Kouba Ivan; zayavitel' i paten-
toobladatel' Ostrolenk faber gerb & soffen, New York. -  11/910,788 ;
zavyal. 11.05.2006; opubl. 10.07.2008. 28. Welcome to BETAG Innova-
tion // Mater ali sajtu - 2012. - Rezhim dostupu: www.beulentechnik.
com <http://www.beulentechnik.com>. 29. Batygin Yu.V. Magnitnoe
pole v sisteme iz dvuh solenoidov, razdelennyh tonkostennymi provod-
nikami. / Batygin Yu. V., L.T. Himenko, I.I. Schetinskaya // Tehnich-
eskaya `elektrodinamika. K.:1990. -  4. - S. 3-8. 30. 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. 31. Batygin Yu. V.
Direction Change of the Force Action upon Conductor under Frequency
Variation of the Acting magnetic Field / Yu.V. Batygin, V.I. Lavinsky, L.T.
Khimenko // Proceedings of the 1 - st International Conference on High
Speed Metal Forming. March 31/April 1, 2004. Dortmund, Germany. P. 157-
160. 32. 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. 33. Shneer-
son G.A. Polya i perehodnye processy v apparature sverh sil'nyh tokov /
G.A. Shneerson. - [2-e izd.] - M.: `Energoatomizdat, 1992. – 200s.
34. Laboratoriya `elektromagnitnyh tehnologij // Mater ali sajtu - 2012.
<http://electromagnetic.comoj.com>. 35. Batygin Yu.V. Fizicheskie
osnovy sozdaniya sistem dlya magnitno-impul'snogo prityazheniya
tonkostennyh listovyh metallov / Yu.V. Batygin, A.V. Gnatov, G.S.
Serikov, E.A. Chaplygin // Avtomobil'nyj transport. - Hark v: HNADU,
2009. - Vyp. 25. - S. 181-185. 36. Batygin Yu.V. `Eksperimenty po
prityazheniyu zadannyh uchastkov tonkostennyh stal'nyh plastin / Yu.V.
Batygin, A.V. Gnatov, D.O. Smirnov // Vestnik HNADU. - Har'kov:
HNADU, 2010. - Vip. 49. - S. 112-115. 37. Gnatov A.V. Magnitno-
impul'snaya ustanovka - istochnik moschnosti, obespechivayuschij serijnyj
rezhim generacii razryadnyh impul'sov / A.V. Gnatov, A.M. Drobinin //
Vestnik HNADU.- Har'kov: HNADU, 2011. - Vyp. 55. - S. 130-134. 38.
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. 39. Batygin Yu.V. Teoriya i `eksperiment magnitno-impul'snogo
prityazheniya/ ottalkivaniya tonkostennyh listovyh ferromagnetikov /
Yu.V. Batygin, A.V. Gnatov // `Elektrichestvo. - M., 2012. -  8. - S.
58-65. 40. Progresivn  tehnolog  v avtotransportnih zasobah. - Ch.2:

zichn  osnovi magn tno- mpul'snih tehnolog j bezkontaktnogo
rihtuvannya kuzovnih element v avtomob lya.: navch. pos b / [A.V.
Gnatov, Yu.V. Batig n, .A. Chaplig n, .S. Trunova] - Hark v:
HNADU, 2011. - Ch. 2. - 176 s.

 24.12.2012

, ., ,

, 
61002, , . , 25, ,

. (057) 707-37-27, e-mail: kalifus@yandex.ru

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.


