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Design of High Frequency Resonant High-tension Transformer
in Inverter Type X-Ray Generator

Seong Kil Lee - Sung Kwan Choi’
Dept. of Radiologic Technology, Kwangju Health College
Dept. of Radiologic Technology, Kwangyang Health Co]]ege*

Most of X-ray generator had used rectifier {ype transformer with high fension generator which is supplied in a
clinical diagnosis. Because the ripple rate of tube voltage is high, X-ray generating efficiency is very low.

In these days, high tension generator for inverter type X-ray generator is being supplied from a broad which uses
semi-conductor switching element for the electric power that have a high speed switching ability to solve thése’
problem,

But, semi-conductor element with large capacity is used with X-ray tube’s large consumption power and diffusion is
difficult in the small size hospital because production cost is going up by doing digital control through DSP.

Therefore, this paper designed and manufactured CR type voltage divider for feedback control of tube voltage with
high frequency resonance type inverter and for high tension transformer with high frequency. It was to make
economical diffusion type X-ray generator which has wide output voltage and load extent. It was proved that the
X-ray generator had the stability of X-ray tube's output characteristics.
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Fig. 1. Serial resonant load circuit
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Fig. 5. HFHV transformer and filament heating trans-

Table 1. Specification

of transformer

core type, pyramid
double winding type

Structure (1st : parallel, 2nd : serise)
layer insulation : acryl spacer,
insulation oil, insulation paper

Core wood TDK PE 22, 110X 160 x 20mm

& size

1st turn number
& standard winding

12turns Cu sheet (2X6mm)

2nd turn number
& standard winding

3000turns( @ :0.23mm) :
enamel wire
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Fig. 6. Parallel CR type voltage divider
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Fig. 7. Whole configuration of Inverter type X-ray generator




Fig. 8. Experimental equipment

Table 2. Parameters of inverter

Parameters Value
Line voltage AC 220[V]
DC link voltage 310[V1]
Switching frequency 20[kHz]
Smoothing condenser 4700 #F, 315[WV] x 6
Resonant condenser 20[«F]
Bridge diode 600[ V], 50[AT x 2
IGBT 400[A), 600[V]
Resonant inductance 10[#H]
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Fig. 9. Output current and gate signal of inverter
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Fig. 10. IGBT E-C Voltage and current waveforms

of inverter
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