
14 ISSN 2074-272X. . 2012. 3 

 621.313:536.2.24:539.2 
 

. , .  
 

 
 

 
 

, ,  
.  

,  
. 

 
-

, ,  
.  

 
, . 

 
 

 
-

 ( ) . -
, , -

, 
-

 [1, 2]. -
-

,  
, , -

.  
-
 

-
. -

 
-

,  
 [3].  

, -
 

 [4].  
 

, -
 

, -
.  

-
-
 

. -
-

,  
. , 

, -
. 

, 
, .  [5, 6]. 

-
 
 

 ( , ,  
.).  

-
 

.  
 

,  
, -

, -
.  

 
,  

-
 

. -
-

, -
.  

,  
. 

 
, -

, -
.  

-
,  

 
-

. -
 

-
. 

-
,  

 ( ).  
-

 ( )  
-
-
 

.  
-
-
-

,  
 [7]. -



ISSN 2074-272X. . 2012. 3 15 

-
,  

-
. 

-
,  

-
-

.  
 

 
,  

 1  2, 
 

 3. . 1  ( )  
 ( ) .  

 4  ,   3  -
 2, -

 V0 , -
.  

, -
 5  

 6  
Z0.  ( )  

 7  
U.  8 

 1  
 2, -

-
 fz  3. 

            

             

. 1 
 

 3 
 

Z  V -
 h , 

.  
, 
-

, . -
-

. -
. -

, . 
 

 
 -

 
- 
 

,  Dex1  90  
,  Din1  56  

,  H1 25  
,  Dex2 54  

,  Din2 46  
,  H2 10  

,  N1 100  
, 2 a×b 1,0×3,5  
,  P 0,12  

,  W0 20  
 

 
, -

 
,  

 z. -
 

-
. -

-
, , , -

, , -
, -

, -
. 

, -
 [8]  

: ik(0)=0 –  k  
 (k=1 – , k=2 – ); 

z(0)= Z0 – -
; u (0)=U0 – 

; Tk(0)=T0 – -
 k ; V(0)= V0 – -

.  
-

, -
. -

-
 ( ) -

 p -
-

.   
 [9]:  

...)(1 1
01

0
0

0
000 dt

dizMdti
Cdt

diLiR
t

0
001

10 ...)()(... U
dz

dM
i

dz
dMitV

dt
dizM p

p
k

p ; 

pM
dt
diM

dt
dizM

dt
diLiR 1

2
12

0
01

1
111 ...)(

0...)( 112
2

01
0 dz

dM
i

dz
dMi

dz
dMitV

dt
di p

p
p ;           (1) 

...)( 1
1

0
0 dt

di
M

dt
di

zM
dt

di
LiR pp

p
ppp  

0...)(... 1
1

1
1

0
0

1
1 dz

dM
i

dz
dM

i
dz

dM
itV

dt
di

M pp
p

ppp
pp

, 



16 ISSN 2074-272X. . 2012. 3 

 i0, L0, R0 – ,  
; ip, Lp, Rp –  

,  
 p , -

 V(t)  z  
; Mjp – -

 (j p); C, U0 – 
. 
-

,  
 

t

zz dttfF
0

)( ,                                 (2) 

 fz(t) – -
,  

: 

p

p
npnz z

dz
dM

tititf )()()()( 0
0 .             (3) 

Z  V  
 

 [9]:  

2
2

1 )()()( mPtttVtZtZ nnn ,    (4) 

21 )()( mPttVtV nn ,              (5) 
 m2, P – -

; t = tn+1  tn; 

)(125,0)()()()( 22
2221 nmaann tVDgmPz

dz
dMtiti , 

g – ; a – -
, ; 

a – . 
 

: 

,
)(

)()(
)(

)(

)(4
exp

)(
)()(

)(

0

2

0

*2
 

2
 

2

1

T
TF

tiTR
TtT

TcDDH

tFT
TF

tiTR
tT

kT

nkk
nk

kkkinkexk

kT

kT

nkk
nk (6) 

, c*
k, F  – , -

-
; T – . 

-
, -

 
,  

.  
-

 t = tn+1  tn,  
, . -

 
-

.  
, -

.  
  ( -

)  

1)(500 tT ,  (T) –  
, t1 – , -

 
 .  

. 2. 

 
. 2 
 

 
: 

-  ( ) -
 Vm  

; 
-  h; 
- -

 k = Tk  T0. 
 

 
 

-
 =250  U0=400 . -

-
 V0= 2 , -

 –  Z0=14 
.   

 fz, -
 ( . 3).  

, -
,  fzm=411 . -

,  1 , 
 Fz=0,426 . 

-
Z =2 -

. 
 V -

, -
 

Vm=0,321 .  
-

 ( -
)  h=3,2  

. -



ISSN 2074-272X. . 2012. 3 17 

1=19 ,  – 
2=0,43 .  

,  
.  

 
. 3 

 
 V0  

2  3 -
Z0=14 -

 ( . 4). 
 fzm=426 

,  Fz=0,414 
. -

Z  V, . -
. 

 
. 4 
 

,  
,  

-
.  

1=18 , 2=0,45 . 

 W0=20 -
 C=550 , -

 ( . 5).  
, -

-
,  0,8 . -

 fzm=342 ,  
 –  Fz=0,39 . 

 
. 5 
 

 V  ( -
)  2 -
 +0,128 . -

 h 
.  

 V 
-
 

.  
1=20 , 2=0,39 .  

 
 

 
-

 V0 -
Z0 -

-
.  fzm 

 V0 -
 ( . 6, ). -

 fzm Z0 12 
.  Fz -
 V0 -

: Z0=10-
12  Fz -

, Z0=16-20  – -
. Z0  

, -
 V0= 0,5 Z0=12 , -

 V0= 3  – Z0=16 .  
 

 Vm -
 ( . 6, ).  

,  V0= 0,5 , -



18 ISSN 2074-272X. . 2012. 3 

,  
 

 –  (h=166,4 
)  Z0=12 . -

,  V0= 3 , -
 V  

-
. -

 Vm= 0,68  
Z0=16 . , -

 V0  2 .  

            

              

             
. 6 
 

 
,  – -

 ( . 6, ).  
V0 -

.  
Z0 ,  – 

.  

 
, -

 W0=20 ,  V0= 2 . 
. 7 -

  
  

Z0  
.  

 5,05,0
00 2 CWU . 

             

             

              
. 7 

 ,  
 U0 -

 fzm,  Fz ( . 7, ).  
 

Z0 -
 

 fzm  Fz.  



ISSN 2074-272X. . 2012. 3 19 

-
 =50-550 -

 fzm Z0=12 ,  
 Fz – Z0=15 .  

-
 Vm -

 h   -  Z0 ( . 7, ). -
  V -

 h . -
 Vm=0,46  h=9,05  

Z0 = 14 . , -
-

Z0. -
,  Vm -

 W0=20  
=550 Z0 = 14 ,  

 =50   –   
Z0,  9  19 .  

 Z0  
 

-
.   

Z0 1 , 2 
–  ( . 7, ).  

,  
,  

 H2.  .  8  ,   V0= 2   
 4  20 ,  -

.   
Z0  

 H2=18 -
 fzm, -

 Fz ( .  8, ).  -
 

fzm Z0=12 , -
 Fz – Z0=14 .  

 H2 -
.  

 Vm Z0=14 
 H2=8 , 

Z0=18  
 H2=20 . 

,  
H2  Vm Z0=14 , 

. 
 

 h  
Z0 - H2.  

Z0=14   
H2=12 . -

-
Z0  H2, -

 (h=0).  
 H2  

. ,  
1 -

,  2 –  
 ( . 7, ).  

         

         

           
. 8 

 
, -

-
Z0  

-
 H2,  V0, -

, -
 Vm  

,  h -
 k = Tk  T0 . 



20 ISSN 2074-272X. . 2012. 3 

 
-

, -
-

,  
. 

 
,  

, ,  
. 

, -
,  

 
 

.  
,  

-
-
-

, -
. 

 
 

1. . -
: . .- . 

. -2007. – , 18-19  2007. – -
: , 2007. – 280 . 

2. Field J.E.. Review of experimental techniques for high rate 
deformation and shock studies// Int. J. Imp. Eng. – Vol. 30, 
2004. – P. 725-775. 
3.  / . . . – .: 

, 1981. – 96 . 
4. ., ., . -

 // 
. – 1997. –  7. – . 3-5. 

5. http://tiu.ru/Gasiteli.html. 
6. http://www.pulsations-dampfer.com. 
7. .  

-
 // . – 

1999. –  2. – . 3-10. 
8. ., ., ., . 

-
 // -

. – 2009. –  2. – . 9-14. 

9. ., ., ., . 
-

 // -
. . : -

. – 2008. – . 2. – . 63-68. 
 
Bibliography (transliterated): 1. Magnitno-impul'snaya obrabotka 
materialov. Puti sovershenstvovaniya i razvitiya: Trudy mezhdun. 
nauch.-tehn. konf. MIOM-2007. - Samara, 18-19 sentyabrya 2007. - 
Samara: SGAU, 2007. - 280 s. 2. Field J.E.. Review of experimental 
techniques for high rate deformation and shock studies// Int. J. Imp. Eng. 
- Vol. 30, 2004. - P. 725-775. 3. Izmerenie sily tyazhesti / Pod red. 
Yu.D. Bulanzhe. - M.: Nauka, 1981. - 96 s. 4. Levin D.M., Kutepov 
V.S., Antonov V.F. Statisticheskij analiz pogreshnostej gravimet-
richeskih izmerenij // Izmeritel'naya tehnika. - 1997. -  7. - S. 3-5.  
5. http://tiu.ru/Gasiteli.html. 6. http://www.pulsations-dampfer.com.  
7. Bolyuh V.F. `Elektrodinamicheskie processy v linejnom impul'sno-
indukcionnom dvigatele s podvizhnoj kriorezistivnoj obmotkoj 
vozbuzhdeniya // `Elektrotehnika. - 1999. -  2. - S. 3-10. 8. Bolyuh 
V.F., Markov A.M., Luchuk V.F., Schukin I.S. `Energeticheskie 
processy i `effektivnost' indukcionno-dinamicheskogo preobrazovatelya 
udarnogo dejstviya // Elektrotehn ka  elektromehan ka. - 2009. -  2. - 
S. 9-14. 9. Bolyuh V.F., Markov A.M., Luchuk V.F., Schukin I.S. Sintez 
parametrov vysokoeffektivnogo elektromehanicheskogo preobrazovatelya 
udarnogo dejstviya // Tehn chna elektrodinam ka. Tem. vipusk: Problemi 
suchasno  elektrotehn ki. - 2008. - Ch. 2. - S. 63-68. 

 
 20.11.2011 

 
, ., . 

, ., . 
 
" 

 "  Ltd", 
61002, , . , 21 

. (057) 7076427 
e-mail: bolukh@kpi.kharkov.ua, tech@tetra.kharkiv.com 
 
Bolyukh V.F., Schukin I.S. 
Induction pulse damping of mobile object velocity. 
The authors introduce a concept and a developed mathematical 
model of an induction pulse moving-object velocity damper 
with the object,  on the outer surface of which a conductive cy-
lindrical armature is fixed, passing through the inner hole of a 
fixed inductor. By choosing the distance between the axial cen-
ter plane of the armature and that of the inductor at the begin-
ning of the inductor excitation, minimum values of the armature 
and the moving object velocity, the armature bounce height, and 
active elements overtemperature can be supported. 
Key words – induction pulse velocity damper, concept, 
mathematical model, parameters. 
 


