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Design of High Frequency Resonant Inverter Type X—-Ray Generator
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Abstract - Most X-ray generator had been used do rectifier type transformer high tension generator which is supplied
in a clinical diagnosis. But it is difficult to miniaturize and become light weight. Also, because the ripple rate of tube
voltage is high, X-ray generating efficiency is very low. Therefore, it is supplied gradually from abroad being developed
high tension generator for inverter type X-ray generator which use semi-conductor switching element for electric power
that have high speed switching ability to solved these problem. But, semi-conductor element of big capacity are used by
X-ray tube’s big consumption power and diffusion is difficult in the small size hospital because production cost is
ascending by doing digital control through DSP and product price becomes expensive. Therefore, in this paper, design
and manufactured CR type voltage divider for feedback control of tube voltage of high frequency resonance type inverter
and high tension transformer for high frequency to apply economical diffusion type X-ray generator which have wide
output voltage and load extent. It is proved do X-ray generator and stability of X-ray tube’s output characteristics

through an experiment.
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X-ray generator
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Fig. 6 HFHV transformer and filament heating transformer
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Table 1 Specification of transformer

core type, pyramid
double winding type
Structure (Ist : parallel, 2nd : serise)
layer insulation : acryl spacer,
insulation oil, insulation paper

TDK PE 22, 110X 160 X 20mm

Core wood & size

1st turn number &

3 S )
standard winding 12turns Cu sheet (2X6mm)

3000turns( @:0.23mm) :
enamel wire

2nd turn number &
standard winding

23 CR 2¢7]
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Fig. 7 Parallel CR type voltage divider
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Fig. 8 Experimental equipment
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Table 2. Parameters of inverter

Parameters Value

Line voltage AC 220[V1

DC link voltage 3100v1
Switching frequency 20[kHz]
Smoothing condenser 4700 1 F, 315[WVIx6
Resonant condenser 200 1 ¥

Bridge diode
1IGBT
Resonant inductance

600[V], B0[A]x2
400[A, 600{V]
100 ¢ H]
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