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EXPERIMENTAL RESEARCHES OF ENERGY TRANSFER COEFFICIENT 
DEPENDING ON INDUCTANCE LOAD IN THE DISK MATCHING DEVICE  

 

А. Gnatov, Associate Professor, Candidate of Technical Science, I. Trunova, postgraduate, 
S. Shynderuk, postgraduate, KhNAHU 

 
Abstract. The article deals with determination of energy transfer coefficient dependence from primary 
coil to secondary matching device coil on inductive load value. In the course of researches, the dis-
charge pulses oscillograms have been registred, and the inductance of research inductors and the en-
ergy transfer coefficient from the primary matching device coil to the inductor– processing tool have 
been experimentally determined. 
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1.   я  
  я   -
я    

-   -
 (  К К )    

  . 
2.   я  -

    
К К У   

.      – 
я я    
 w=3,5;      – 
я я    
 w = 1,5;      – 
я я    
 w = 1;      – 
я я    
 w = 1 (  );      – 
я я    
 w = 0,5;       

  . 
 

    -
   я  -

,   . 2  3. 
 

2 V/Div     10 uS/Div      Trig. 3,750 V 

-10.000 uS       Vp-p=6.688 V    Vdc=215.8 mV   Fin=1.854358 Hz

                         dV=4.375 V       dT=33.40 uS       1/dT=29.94 KHz  
 

. 2.  я   

К К А     -

 .  я    
 

-10.000 uS       Vp-p=6.063 V    Vdc=211.6 mV   Fin=… 

                         dV=3.750 V       dT=41.00 uS       1/dT=24.39 KHz

 2 V/Div        10 uS/Div         Trig. 3,188 V 

 
 

-10.000 uS       Vp-p=6.563 V    Vdc=220.0 mV   Fin=1.854408 Hz 

                         dV=4.188 V       dT=36.40 uS       1/dT=27.47 KHz 

2 V/Div      10 uS/Div       Trig. 3,500 V 

 
 

 
2 V/Div      10 uS/Div       Trig. 3,563 V 

-10.000 uS       Vp-p=6.563 V    Vdc=203.6 mV   Fin=1.854420 Hz

                         dV=4.188 V       dT=35.00 uS       1/dT=28.57 KHz  
 

 
 2 V/Div        10 uS/Div         Trig. 3,813 V 

-10.000 uS       Vp-p=6.563 V    Vdc=208.9 mV   Fin=1.854433 Hz 
                        dV=4.188 V       dT=35.40 uS       1/dT=28.25 KHz  

 
 

 2 V/Div        10 uS/Div         Trig. 3,813 V 

-10.000 uS       Vp-p=6.625 V    Vdc=207.4 mV   Fin=1.854421 Hz 

                         dV=4.250 V       dT=34.40 uS       1/dT=29.07 KHz  
 

 
2 V/Div      10 uS/Div       Trig. 3,750 V 

-10.000 uS       Vp-p=6.813 V    Vdc=207.0 mV   Fin=1.854375 Hz 

                         dV=4.438 V       dT=34.00 uS       1/dT=29.41 KHz  
 

 

. 3.  я  , 
 –   -

:  – w = 3,5;  – w = 1,5;  – w = 1;  
 – w = 1  ;  – w = 0,5;  
 –  .  -

   



А  , . 31, 2012 

 
162 

Д    -

   1-  .  
 

  я я  я-
     -

 

2

1
L

C
   ,                       (1) 

 

 2 f  – я  я  

, / ;  – ё  я 
, . 

 

   -

   . 1,  L  – я -

, я  -

 К К А  

я, ; L . –  

 я, . 
 

 1    

 

  

я f,  
ω, 

/  

L , 

 

L .,

 

К  – 

-

  

29940 188023,2 857 - 

 

-

 -

  

w = 3,5  

24390 153169,8 1291 434 

 

-

 -

  

w = 1,5 

27470 172512,6 1018 161 

 

-

 -

  

w = 1 . 

 

28250 177410 962 105 

 

-

 -

  

w = 1 

28570 179420 941 84 

 -

 

  

w = 0,5 

29070 182560,2 909 52 

К  
* - - - 30 

 

П а .*   
, я     

    (  -
),     -
 [1, 17]. 

 2.    

 . 
 

    

 –   

   . 4. 
 

 
 

. 4.    -

  

 

  . 

 

  я  -

      

 ,    

К К У: 

      

   -

;      

   – -

я я    -

 w=3,5;      

   – -

я я    -

 w=1,5;      

   – -

я я    -

 w=1;      

   – -

я я    -

 w=0,5. 

 

  ,   я -

  , я   

я      

 .   -

  – я   

я   я   

     -

 . 



А  , . 31, 2012 163 

    -

   я  -

,   . 5–9. 
 

Н  –  . 
 

 500 mV/Div     50 uS/Div      Trig. 1,359 V 

-50.000 uS       Vp-p=2.297 V    Vdc=45.69 mV   Fin=1.851591 Hz 

                         dV=1.469 V       dT=112.0 uS       1/dT=8.729 KHz  
 
 

 50 mV/Div     50 uS/Div      Trig. 53.13 mV 

-50.000 uS       Vp-p=114.1 mV    Vdc=5.492 mV   Fin=1.847272 Hz
                         dV=70.31 mV       dT=114.0 uS       1/dT=8.772 KHz  

 
 

 100 mV/Div     50 uS/Div      Trig. -168.8 mV 

-50.000 uS       Vp-p=512.5 mV    Vdc=2.841 mV   Fin=1.853634 Hz 

                         dV=278.1 mV       dT=114.0 uS       1/dT=8.772 KHz  
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 –  :  – 
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 –  я    я  -
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К     -
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Н  – я я   -
  w = 3,5. 

 

-50.000 uS       Vp-p=2.438 V    Vdc=46.79 mV   Fin=1.855510 Hz 

                         dV=1.406 V       dT=117.0 uS       1/dT=8.547 KHz 

 500 mV/Div     50 uS/Div      Trig. 1.109 V 

 
 

50 mV/Div     50 uS/Div    Trig. 54.69 mV 

-50.000 uS     Vp-p=114.1 mV    Vdc=5.670 mV   Fin=1.855299 Hz

                       dV=62.50 mV       dT=117.0 uS       1/dT=8.547 KHz  
 

-50.000 uS     Vp-p=165.6 mV   Vdc=5.058 mV   Fin=1.855142 Hz 

                       dV=84.38 mV      dT=117.0 uS       1/dT=8.547 KHz 

 50 mV/Div     50 uS/Div      Trig. -67.19 mV 
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К     -

     

,      

     -

  w = 3,5 – К ≈ 1,35. 

 

Н  – я я   -

  w = 1,5. 

 
 500 mV/Div     50 uS/Div      Trig. 1.266 V 

-50.000 uS     Vp-p=2.422 V   Vdc=46.10 mV   Fin=… 

                       dV=1.422 V      dT=114.0 uS       1/dT=8.772 KHz  
 

 

-50.000 uS     Vp-p=112.5 mV   Vdc=5.530 mV   Fin=1.855014 Hz 

                       dV=62.50 mV      dT=114.0 uS       1/dT=8.772 KHz 

 50 mV/Div     50 uS/Div      Trig. 51.56 mV 

 
 

 
 50 mV/Div     50 uS/Div      Trig. -135.9 mV 

-50.000 uS     Vp-p=301.6 mV   Vdc=4.546 mV   Fin=1.854853 Hz 

                       dV=153.1 mV      dT=114.0 uS       1/dT=8.772 KHz  
 

 

. 7.  я  , 

 – я я   -

  w = 1,5:  –  -
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,      

     -

  w = 1,5 – К ≈ 2,44. 

 

Н  –     ,  

w = 1. 

 

-50.000 uS     Vp-p=2.438 V   Vdc=47.99 mV   Fin=… 

                       dV=1.469 V      dT=111.0 uS       1/dT=9.009 KHz 

 500 mV/Div    50 uS/Div      Trig. 1.203 V 

 
 

 
50 mV/Div     50 uS/Div    Trig. -135.9 mV 

-50.000 uS     Vp-p=109.4 mV   Vdc=5.598 mV   Fin=… 

                      dV=64.06 mV    dT=110.0 uS       1/dT=9.091 KHz  
 

 

-50.000 uS     Vp-p=443.8 mV   Vdc=2.423 mV   Fin=1.855010 Hz

                       dV=231.3 mV      dT=110.0 uS       1/dT=9.091 KHz

 100 mV/Div   50 uS/Div      Trig. -200.0 mV 
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,      

     -

  w = 1 – К ≈ 3,61. 
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Н  – я я   -

  w = 1  . 

 

-50.000 uS     Vp-p=2.484 V   Vdc=49.65 mV   Fin=… 

                       dV=1.484 V      dT=112.0 uS       1/dT=8.929 KHz 

 500 mV/Div   50 uS/Div      Trig. 1.188 V 

 
 
 

-50.000 uS     Vp-p=104.7 mV   Vdc=5.617 mV   Fin=3.710092 Hz

                       dV=60.94 mV      dT=112.0 uS       1/dT=8.929 KHz

 50 mV/Div   50 uS/Div      Trig. 43.75 mV 

 
 

 
 100 mV/Div   50 uS/Div      Trig. -162.5 mV 

-50.000 uS     Vp-p=378.1 mV   Vdc=2.907 mV   Fin=1.855253 Hz

                       dV=193.8 mV      dT=112.0 uS       1/dT=8.929 KHz  
 

 

. 9.  я  , 

 –  я я   -

  w = 1  :  

 –        

;  –      

я     ;  – 

    я  -

    

 

К     -

     

,      

      

 w = 1   – К ≈ 3,18. 

 

Н  – я я   -

  w = 0,5. 

 

-50.000 uS     Vp-p=2.406 mV   Vdc=46.34 mV   Fin=1.854694 Hz

                      dV=1.469 mV    dT=111.0 uS       1/dT=9.009 KHz

 500 mV/Div   50 uS/Div      Trig. 1.234 V 

 
 

 

-50.000 uS     Vp-p=112.5 mV   Vdc=5.581 mV   Fin=1.854677 Hz

                       dV=65.63 mV      dT=111.0 uS       1/dT=9.009 KHz

 50 mV/Div   50 uS/Div      Trig. 53.13 mV 

 
 

 
 100 mV/Div   50 uS/Div      Trig. -200.0 mV 

-50.000 uS     Vp-p=456.3 mV   Vdc=2.545 mV   Fin=1.854700 Hz

                       dV=237.5 mV      dT=111.0 uS       1/dT=9.009 KHz  
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