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Analysis of Magnetic Pulse Compression Circuit taking into account Core Loss
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This paper presents the numerical analysis of magnetic pulse compression circuit taking
into account eddy current loss of core . In order to be clear the loss contribution to the circuit
performance , the magnetic nonlinearity and eddy current effect of core has been considered in
the analysis , and the analysis was performed numerically by use of tableau method . On the
view of 1) energy transfer efficiency , 2) current gain and 3) pulse compression ratio , the circuit
performance has been investigated on the initial voltage of the start-up condensor and the setup

time of core flux .
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Fig.2 Core geometory and B-H curve of core
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Fig.7 Comparison between calculated waveforms
and measured waveforms (V, = 20V)
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Fig.8 Initial voltage dependence of Energy Trans-
fer Efficiency

Cal.
1.45 { T )' v T T
N2
o
-‘—D- L
2 £ .
2§ :
o - <
- 8 L /L,=2 ]
5§82 13 b
tE | —Gl
o .
a°s | e L with loss
@
0125 —~ | 1
] . without loss
& I J 0 meee. 4 l
1‘2 2 bk 3 1 4 . B 1 1 1 2
4] 50 100 150

Initail voltage Vco v}

Fig.9 Initial voltage dependence of G; and ¢



BZ& AEM #5585 Volume 4 Number 2 JUNE 1996
Cal. (with loss)
T e 1.5
120 F_"co Ver Ve V=110V -
> ] w14
g F 3 =8 |
2 sl ] FEAE
(2] - -4 ~ o B
> ok 3 o2
. 3 600 _ 5 Vg2V, L /L =2
- ] = £t — 1
s - 400 " Sy - without loss
[ ] ] 2 . ]
- 4200 & g 1r —Ciwith loss 1
- ] o i ==X
I T e T — 0 0.9'1'1'1'1'1"'1‘
0 50 100 150 200 250

Time {us]

Fig.10 Calculated waveforms (Vo = 110V)
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Fig.12 Setup time dependence of G; and ¢
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