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A Test of Parameters of a Compact Tesla Transformer

ZHANG Z+ cheng, YANG Harwu, ZHANG Jiar de, QIAN Bae-liang, MENG Zht peng, LI Da, WANG Song song, CAO Y+ bing
(College of O ple-el ectronic Science and Engineering, National Univ. of Defense Technokgy, Changsha 410073, China)

Abstract: Dificulties in the measurement of the couple coefficient for a compact Tesla transformer is solved using the method
proposed by I. D. Smith. The couple coefficient was experimentally measured to be about 0.9, a little lower than the figure designed.
The reasons for the decrease in the couple coefficient were presented. Electrical parameters of the Tesla transformer’ s circuits were
estinated by experimental voltage waveforms, which is in good agreement with that from theoretical calculation. The Tesla transformer

can meet the requirements of high voltage charge to the forming line (FL).
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Fig.1 A pulse power modulator with a Tesla transformer
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Fig. 2 Tesla transformer circuit
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Tab.1 Test of couple coefficient of Tesla transformer

S (KHy) L, (nH) Ly, (nH) ky L,, (mH) L, (mH) k,
10 623.6 94.7 0.921 346.5 81.8 0.874
20 586.7 94.6 0.916 366. 7 63.0 0.910
25 556.6 94.0 0.912 388.3 61.6 0.917
30 540.0 94.4 0.908 397.8 61.2 0.920
40 530.3 94.4 0.907 - 5.7 63.8 -
50 506.7 94.3 0.902 - 298.2 69.4 -
3.2
Tesla 0.9, k= 0.95
: ( 1 )
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, FF2 EF1 Fig.5 Condition 2 wih a full-shorted primary

ooil and no outer magnetic core
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Tab.2 Measured secondary nductances

values in three condiions
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Tab.3 Secondary inductances and their effect factors in three

conditions for different outer magnetic cores

1 2 1 2
f(kHz) L, L( L, L Lo, <L,
)« EF1 FF1& FF2
10 363 9.5 42.7 L Lo, = Ly,
20 393 96. 8 42.7 EF1 & EF2 FF1 & FF2
25 409 98 43.0 L,,
30 426 103.3 43.3 = EF1& (1- 0.4l
0 -1 116 4.2 Fuea) * EF2 l& EF2
50 - 303 138 45.5
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[4.12] 4 ,
LRC Lii— Riu— Ci( (Lu+ Ly+ Lo) = (Ru+ Ri+ R »)- C)), C,
C, Uy, 20:( 2t) Li(  Lu+
La+ Ly), U/ U ( uy Us), Riu(  Ru+ R+
R ) C Uo LRC  ""(Lu+ Lo+ Lo) - (Ru+ R+
Rlz)— (Ci+ Clz), S Mein ,
: S¥ain ( - U ), L:R2C2 Lu- R 2= €
D) 4 D)
Tesla t
Tesla 4 ,
H 5, Lu  Ru
4 5 Lt ik , bz
, b ,Lse= La+ Lo+ Lin Tesla , Ro= Rn
+ R+ R+ Ri Tesla , o Tesh , Uy Us
( ),k k. Tesla , e
mn, , 1 Tesla
5 R Tesla )
T 832 800, U S00kV 480kV, Tesla




120 2008 4
R4 Tesla TIERR BB MR FE
Tab.4 Principle of parameters test of Tesla transformer circuits
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Tab.5 Tesla circuits parameters values measured by experiment and calculated by theory

L/oH LynH Ly/H R/mQ R,/Q R, /m®Q L/uH L/mH Fk k, a t/Ms  n, n, n

700 60 123 0.2 10k 14 730 576 0.960 0.910 1.6 7 840 800 50%

680 57 120 0.2 254 14 709 560 0.957 0.907 1.5 7 851 832 50%
4

Tesla R HP4284A LCR ,
Tesla , 0.9, 0.9,
s TeSla
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