
ISSN 2074-272X. . 2013. 4 47

© . , . , . 

 621.384.6

. , . , . 

-
. -

, .

-
. 

.

-
. -

. 
, , -

-
, 

, -
, -

, -
.  — -

, -
-

; , ,
,  -

, . -

, -
.  – -

, -
, . 

. -

. -
-

, ,
-

 [1].
-
-

, .
-

, 
-

, -
. , , -

, , -
, 

, 

, 
, , 

.

, 
. -

, 
, , -

.  ,  
, 

 93",  3 .  -
, -

 [2].

1. 

-

, -
.
-
-

 ( . 1) [3] 

.
 1

. 
. .

, % 70-90 <25 50-80
, ./ 10-20 80-200 4-20

-
, 

:
1) 

 ( ) -
 (  10 ),  -

-
 [4], 

-
-

, 
;



48 ISSN 2074-272X. . 2013. 4

2) -
 [5-9];

3) -
, 

, -
-

 ( ) [10, 11].
-

 0,4-4 
-

 100 , 
 –  200 . -

-

.
-

,  " " -
,  " " -

. 
-
-

, 
, -

 [12]: 
-

; -
-

; 
, ; -

, , 
-

. 
 (" -

") 
. -

, -
.

, -
, -

, -
, 

 ( . 1) [13, 14]. -
- -

. 
-
-

-
.  ,  

, 
, 

,
-

, , , -
.

1

2

3

4

5

6

U

7

8

9

v

. 1. 
: 1 – 

; 2 – ;
3 – , 

; 4 – 
; 5 – 

; 6 – ; 7 – 
; 8 – 

; 9 – 

2. 

, -

, 
. 

-

 (  50  300 ) ( . 2).
, 

 65  (

40º ) -
Dmax=150 .



ISSN 2074-272X. . 2013. 4 49

T, 

D, 105

. 2. 
" = D/c

(c = 2300 /( ) – )

. 3 

(E)  0,4-4
,  [1] 

 =  0,943  3. 

-
 ±3 %.

-

-
-

, 
Dmax ( . 4). 

:
n(d, ) = ·(d (E))·l· (E)· ·Dmax /(I ·E/e), (1)
d – ;

l  = 30  – 
); I = 8  –

;  = 100 
– ; E – 

, e – . I
 [15]

 70-80 %

50  10  (
).

, 

E, 

. 3. 

, 

 30 . -
-

, 
150 , -

. -
-
-

.

n

, d, 

. 4. ,
 150 , 

. 5 -

P (E) (a), 
-

, Pfact(P ) ( ) 

-
v , d)  ( )  

f  = 125  (

1-10 /50). -
:
P (E) = I · ·f ·E/e ,                         (2)
Pfact(P ) = P /Dmax,                        (3)
v( , d) = l·f  /n(d, ). (4)

-
, -

.

.
, -

v -
 8  240 ,  ,

.



50 ISSN 2074-272X. . 2013. 4

a

, d, 

v, 

. 5 : 
 ( ); 

 ( ); 

 ( )

, 
, 

, 
10  [1]. -

-
 7 ,  –  200 

. 6). :
PD( , d) = Dmax·f  / n( , d).                    (5)

-
, 

, , -

. 
, 

, -
-

.

PD, 

, d, 

. 6. 

-
, -

-
-

, -
.

, -
, -
, 

 – -
,

, -
.
,

, -
-

.

1. . -
.

– .: , 1989. – 144 .
2. . -

 2. / ., . // .
. .  17.03.2005:

]. URL: http://www.c-o-
k.com.ua/content/view/64/. ( : 27.04.2013).
3. R.J. Adler. Comparison of DC and Pulsed Beams for Commer-
cial Applications // 10th International Conference on High Power
Particle Beams. June 20-24, 1994, San Diego, CA. P. 29-32.
4.  – -

: [ ] // Pulsed Technologies LTD
2004-2013. URL: http://www.pulsetech.ru/tpi-series_rus.htm.

: 27.04.2013).
5. . 

 / ., ., -
. // . – . 139. –  2. – 1983. – . 269-302.

6. . -
 /  .,  .  //  .

, 1984. – 242 .
7. . 

 /  .  .,  
., . // , . 18, 1973, . 21-26.



ISSN 2074-272X. . 2013. 4 51

8. Joda G.R. A repetitively pulsed electron beam generator. /
Joda G.R., Meskaw D.A. // "Proceeding 2 International topical
conference on hidh power electron and ion research and techno-
lody". Cornel. 1977, P. 252-273.
9. .  /

., ., . // . -
, 1984. – 232 .

10. O.F. Kovpik. Carbon-Carbon Windows, Intended For Ex-
traction Of Electron And Proton Beams From Accelerators Into
Atmosphere. / O.F. Kovpik, E.A. Kornilov, V.A. Gurin, I.V.
Gurin, V.V. Kolosenko, and other. // 

.  " " (42).
1. –  " ". – 2004. – . 77-79.

11. . -
, 

 – 
. / ., ., -

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

" (59). –  4(80). – 2012.
– . 194-198.
12. . . 

: 
// . – 1997. –  12, 13.
13. . -

. / ., . //
. – 2005. –  1. – . 83-85.

14.  60975 UA,  (2011.01) G21K 5/00 G01K 1/08
(2006.01) G21K 1/093 (2006.01). 

. / .,
., ., . 

., ., .;  " ", u201011014;
. 13.09.2011; . 25.06.2011, .  12.

15. . ., . . -
. – .: , 1978. – 248 .

Bibliography (transliterated): 1. Svin'in M.P. Raschet i proektirovanie
vysokovol'tnyh uskoritelej `elektronov dlya radiacionnoj tehnologii. -
M.: `Energoatomizdat, 1989. - 144 s. 2. Shlapackaya V.V. Polimernye
truboprovody vo vnutrennih sistemah central'nogo otopleniya i vodos-
nabzheniya Chast' 2. / Shlapackaya V.V., Il'enko R.E. // Zhurnal S.O.K.
Santehnika. Otoplenie. Kondicionirovanie 17.03.2005: [`Elektronnyj
resurs]. URL: http://www.c-o-k.com.ua/content/view/64/. (Data
obrascheniya: 27.04.2013). 3. R.J. Adler. Comparison of DC and Pulsed
Beams for Commercial Applications // 10th International Conference on High
Power Particle Beams. June 20-24, 1994, San Diego, CA. P. 29-32.
4. Tiratrony s holodnym katodom - psevdoiskrovye razryadniki: [`El-
ektronnyj resurs] // Pulsed Technologies LTD 2004-2013. URL:
http://www.pulsetech.ru/tpi-series_rus.htm. (Data obrascheniya:
27.04.2013). 5. Litvinov E.A. Avto`emissionnye i vzryvnye processy pri
vakuumnyh razryadah / Litvinov E.A., Mesyac G.A., Proskurovskij D.I. //
UFN. - T. 139. -  2. - 1983. - S. 269-302. 6. Mesyac G.A. Impul'snyj
`elektricheskij razryad v vakuume / Mesyac G.A., Proskurovskij D.I. //
Novosibirsk. Nauka, 1984. - 242 s. 7. Bugaev S.P. Poluchenie intensivnyh
mikrosekundnyh rentgenovskih puchkov / Bugaev S.P. Kassirov G.S., Ko

val'chuk B.M., Mesyac G.A. // Pis'ma v Zh`ETF, t. 18, 1973, S. 21-26.
8. Joda G.R. A repetitively pulsed electron beam generator. / Joda G.R.,
Meskaw D.A. // "Proceeding 2 International topical conference on hidh
power electron and ion research and technolody". Cornel. 1977, P. 252-
273. 9. Bugaev S.P. `Elektronnye puchki bol'shogo secheniya / Bugaev
S.P., Krejndel' Yu.E., Shanin P.M. // M. `Energoizdat, 1984. - 232 s.
10. O.F. Kovpik. Carbon-Carbon Windows, Intended For Extraction Of
Electron And Proton Beams From Accelerators Into Atmosphere. / O.F.
Kovpik, E.A. Kornilov, V.A. Gurin, I.V. Gurin, V.V. Kolosenko, and
other. // Voprosy atomnoj nauki i tehniki. Seriya "Yaderno-fizicheskie
issledovaniya" (42). 1. - NNC "HFTI". - 2004. - S. 77-79. 11. Ant pov
V.S. Perspektivnij kompleks dlya vikoristannya rad ac jnih tehnolog j u
promislovost , zasnovanij na vikoristann  potuzhnogo elektronnogo
puchka ndukc jnogo priskoryuvacha z v knom vivedennya z vuglec' -
vuglecevogo kompozic jnogo mater alu. / Ant pov V.S., Bab ch .M.,

gorov O.M., Kovp k O.F., Korn lov .O., Kolosenko V.V., Kisel'ov
V.A. // Voprosy atomnoj nauki i tehniki. Seriya "Yaderno-fizicheskie
issledovaniya" (59). -  4(80). - 2012. - S. 194-198. 12. Finkel' `E.`E. i
dr. Tehnologiya proizvodstva provodov i kabelej s obluchennoj izoly-
aciej: sostoyanie i perspektivy // Kabel'naya tehnika. - 1997. -  12, 13.
13. Gurin A.G. Balans `energii v vysoko`energetichnom linejnom in-
dukcionnom uskoritele. / Gurin A.G., Lozhkin R.S. // Elektrotehn ka i
elektromehan ka. - 2005. -  1. - S. 83-85. 14. Patent 60975 UA, MPK
(2011.01) G21K 5/00 G01K 1/08 (2006.01) G21K 1/093 (2006.01).
Pristr j dlya oprom nennya zolyac jnih mater al v elektronnim
puchkom. / Gurin A.G., Lozhk n R.S., Korn lov .O., Fedor vs'ka O.V.

nokurov V.O., Gur n V.A., Kolosenko V.V.; NTU "HP ",
u201011014; Zayav. 13.09.2011; Opubl. 25.06.2011, Byul.  12.
15. Vahrushin Yu. P., Anackij A. I. Linejnye indukcionnye uskoriteli. -
M.: Atomizdat, 1978. - 248 s.

 17.05.2013

, ., .,

"
 " "

61002, , . , 21
. (057) 7076663, e-mail: AGurin@kpi.kharkov.ua

, .- ., .

"
61108, , . , 1

. (057) 7001523, e-mail: Kornilov@kipt.kharkov.ua

Gurin A.G., Kornilov E.A., Lozhkin R.S.
Prospects of high-current electron beams application
to radiation polyethylene cross-linking.
A possibility of applying a pulse-periodic high-current induction
electron accelerators to radiation polyethylene cross-linking is
considered in the article. A comparative analysis with other
devices used for irradiation is made.
Key words – high-current induction accelerator of electrons,
radiation polyethylene cross-linking.


