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A Study on the Improvement of ripple factor tube voltage
waveforms in mverter type X-ray generator
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Abstract

In order to radiate X-ray, the low ripple
stabilized high voltage DC over _the range of 40KV
to 150KV is directly inflicted to X-ray tube. The
energy characteristics of the radiated X-ray depend
on the pulsating waveforms of the DC voltage
the low ripple

supplied X-ray tube. In general,

voltage waveforms with fast rising times are
required to increase with the dosage per unit time
lest the exposure time should be longer in orde
that the motion artifacts of an object may be
eliminated in actual,

The conventional types of -X"ray generators were
bulky in physical size and heavy in weight, and
the control accuracies of the output voltages were
always satisfactory. The high frequency

inverter and converter technology on

not
switching
power conversion and control systems have bheen
greatly up
semiconductor devices. To decreasing the volume
and the weight of high voltage transformer, and to
stabilize ripple, a high frequency PWM inverter is

introducing + new

closed power

connected between DC source and high voltage
transformer.

This paper describes the output charac_teristicé
according to stabilize ripple of X-ray tube voltage
and compared the reproducibility, direcibility and
doesage. ‘
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Fig. 3 Splitting resonant circuit into two parts
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Fig. 4 High voltage transformer modeling
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Fig. 5 The output voltage waveforms of simulation
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Fig. 6 Output voltage waveform in conventional type
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Fig. 7 Output voitage waveform in splitting resonant
circuit into two parts
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Fig. & Output voltage and current waveform in
splitting resonant circuit into two parts at

120KV, 50mA, 200ms
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Fig. 9 Output voltage and current waveform in
splitting resonant circuit into two parts at
120KV, 200mA, 50ms
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Fig. 10 Linearity of X-ray output in splitting resonant
circuit into two parts

L ¥5AT0) v WaE FUALL NWAE A
stEth 10%5 3 A% g FFE z
Agke) Feirt ArlE Qe A .
2. 1FH FAY AHE A X-AFZAd o]F £F
TAIEE TARE AAES &
S#7F3 dAANZ" Z7E &4
3. 29 %] AdHS CV7}
A4 #8989 oldott

5ol3tZ <A

14}
o

=t

[1] Myeong Hwan Park, Joon II Lee : "A Study

on Radiation Quality of the Diagnostic X-ray

Equipments”,” Journal of K.S.R.T, Vol.20(1), pp.55—~
59, 1997,

[2] Ji Yeul. Kim, "Basic Radiobiology”
Moon Gak, pp.86~108, 1987

[3] HHino, T.Hatakeyama, K.Kawase, M.nakaoka,

Ryo

"High Frequency Parallel Resonant Converter for
X-ray Generator Utilizing Parasitic Circuit Constan
and Cables”.

of High Voltage Transformer
Proceeding of ITELEC, Vol.2, pp.20, 1990.

[4] &%, i, AT, 455, FE8Y, 45 F,
‘D TR X-4A e #g A3,
A7 Es] A stEwE =83 pp209~211,
1995

(5] HHino, T.Hatakeyama, M.Nalaoka, "Resonan
PWM Inverter Linked DC-DC Converter Using
Parasitic Impedance of High-Voltage Transforme:
and Its Applications to X-ray Generator”
Proceeding of PESC, Vol2, pp.1212-1219, 1983

- 238 -



