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Table 1 Tube voltage accuracy measurement result

kVp _
Rectification t AE(%
e n=1 2 3 4 5 X )
Single phase type 79.5 79.4 79.5 79.7 78.1 79.24 0.95
Three phase type 80.1 79.8 79.4 80.1 80.1 79.9 0.13
Inverter type 80.3 80.3 80.3 80.2 80.3 80.28 0.35
Table 2 Tube current accuracy measurement result
Rectification ty| mAs S PAE(%)
ectification type
P n=1 2 3 4 5 X °
Single phase type 20.8 20.6 20.5 20,6 20.5 20.6 -2.9
Three phase type 20.7 20.8 20.8 20.9 21.0 20.84 4.2
Inverter type 20.3 20.2 20.3 20.3 20.1 20,24 -1.2
Table 3 To use grid, scattered-ray content ratio(SCR) measurement results
Rectification type intensity mean SCR(%) type p-value
Is 0.65
Single phase 18.258 Single/Three 0.005
Ip+ls 3.56
Is 3.79
Three phase 24,217 Single/Inverter 0.006
Ip+is 15.65
Is 2.03
Inverter 25,502 Three/Inverter 0.000
Ip+ls 7.96
. Z it
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Table 4 Not to use grid, scattered-ray content ratiolSCR) measurement results

Rectification type intensity mean SCR(%) type p-value
To 458.4

Single phase Is 4,499 34.158 Single/Three 0.005
Ip+ls 13.171
To 927.7

Three phase Is 11.208 37.447 Single/Inverter 0.006
Ip+s 29.93
Io 614.7

Inverter Is 7.916 37.043 Three/Inverter 0.000
Ip+ls 21.37

* To : Before transmitting with the subject, the X-ray fluorescence intensity

on] 7t A WLE SF BARAAT BE oA
TRt Aot Qe AL® FAEUTHp0.05)(Table 4). 10
35
A 30
2t
3) AAY Grid ALg %, ol T AVA FHE W 5 = AT v
ol _“i.]__/_\:} _:cl':»; 20 — Non-grid
E) 15 grid
gridAMg SOl TE SRR AN, Aaama
A5 AR, QINE AR AR AR H8S :
vlal 2R A EFEA BRI gridARE Al 0
/1\_]_'%/1\:]_ _5:_][_%%0] 15‘9% %I_ié_]_c}agu:](Flg‘ 3) /}:],‘%1‘2417—] 12345678 91011121314151617181920
3 AR AR Ae gridAME Al ARRA §H3-89] Fg. 4. Scattered-ray content ratio(%) of three phase

x]
13.23% 438t al(Fig, 4) QI AFHA] A2 gridAt 24peak
4 A AA gh-80] 11.54% aschFig, 5).

40 40
B N~ e~ s - =
t:-
a 30 At 30
A 2
= 25 I 25 | — = — —
£ 20 + =Non-grid g 20 Non-grid
-3 . #
%) 15 grid £ 15 grid
10 (%)
10
5
5
0 4+— ————r—r—r———r——r———r .
1234567 8891011121314151617181920 12345678 910111213141516171819 20
Fig. 3. Scattered-ray content ratio(%) of single phase full Fig. 5. Scattered-ray Content Ratio(%) of Inverter type

wave

- 191 -



g 71s8t Vol 37, No. 3, 2014

oz Fuuby) Agsigln olwsl ohe A
ol AT Qlor] B3] el £, T, U

=3

H|o] g5 mhelstal Hgallof TEErt wom zlthe
TollA AR X
Ko| Sl 7HEE o] HAE WEste] F=o el
ZFEsto] WA XALo] IAAIE Rt & FIXAQ
AR SR8 AR ARl wet TEE ARG
£ 7|E0 8 WrkE silch

dEbdolel g2 XAlo] BAE S ), JARH X-
Ax} wgFo] ohE 2xf X-Ao& Fdol XA IS &
Asketl ol G4 S Adflels YJoR AAE
olof st o] Qe F7H O & grid, cone, air—gap

X
2
lo
Jt o
Hom
N
ne
>
o)
filo
N
o
£
re
re

>
)

technique 5 TFgH WS o83t glch

B QoA SIS Rk ke AR P
Ml A3 SRRl by e gom 24
O3, FHAMPARA, AT Rom YRl
27} stk ol AR wet e wEzAdoluet

FHES ZAIE A BE XL A
Fagel Aol Aglth gridE AR wje] 7 A
W ARHL FH-RAlE BIALE A] M F7shEA O
whd oJaRIArel EAoke] 27), spable] Aol utel
He-go) Holgkd 2 Aozt glgict
| Pl Bshe oby SlauA gk
on] XAA] =gk ARkgAe] ou
B3 Sl XA oA, AAlA olg

2Atoke] WA e, HABAL] A o] APHA
Aol ol #eHcka gk ojefat ol At
Hlgo® A olMAToA KgHE XA
XA WAE XAldo] TARIE Eah A WA
Aol AR e 25t ISPARAle] Jels
5o 2ok AHEe} as s nxE o
e B3 maket

T A grid A A AR SR XAl ke

A

M3k A R 1RS]S TP ARk
2}
A

E
ol
ol
rir
>
L r
2

O
i
2t
p
rx

tﬂ—o]

(S 1 DU . o)
fr & o
|m
ol
X0

i

oz

ol
—-
rr
>

U mTTE o — U0 [e]
7P e ol SAHESA, dHE AFEARS

0.404%0)4 il 3.289%2] ztolo] ATES w=&aHc).
ESE T2l g ukel S RARE gl o
HERA T 249 3 TR NA AvbdEe] A
o]= A 1.285%004 Il 7.244%2] XS H T},

SAMORE WAHFEA L HULATAA
=

o
2% FYAGK factor)ollA o3k Zpol& Ht, 4

Aoz TJEt AUl e A LS HAGHE

ek SRl R Z7hste] elEe) Ab

o2 A g} dixeo] Al =go] E A

H#N28
Y., P, Kim, T, G, Kim, H, S, Lee, Y. P. Park,
and M, W. Cheon : Journal of KIEEME, 40,
103, 2007
H. S, Kim, J, Y. Oh and Y, C., Kim : Journal
of KIPE, 11, 97, 2006
E. C. Floyd, R. J. Warp, J. T. Dobbins, H,
G.Chotas, A, H. Baydush, R, Vargas—Voracek
and Vargas—Voracek and C, E, Ravin
Radiology, 218, 683, 2001
T. G, Kim, M, W, Cheon, and Y, P, Park @ J,
KIEEME, 23, 534, 2010
2444, 19, Aa3 ¢ 89: Diagnostic X—ray
Equipment and Quality control, A=A}
139-186, 348-357, 2006
T, S. Cho : J, KIEEME 17, 223, 2004

7. M. J, Choi and J, S, Wang : J., KIEEME 10, 39,

10.

- 192 —

1997

B e B P i PAEE SN
102-132, 2008

At RN 7142 979 Principles  of
Radiogaphic Imaging an Art and a Science, il
Al 289-302, 2010

Albberto Bello, Jacquelie Gallet, John H,
Harper, et al, : Radiologic Science for
Technologists, Mosby, 290—295, 2004

’



XA AEgAe] 2dgwgAo] tix: o) viAle g

* Abstract

Effects of Contrast Improvement on High Voltage Rectification Type of X-ray
Diagnostic Apparatus

Hoo-Min Lee - Joon Yoon - Hyun-Ju Kim"

Department of Radiological technology, Dongnam Health University
Y Department of Radiology, Soonchunhyang University Hospital Buchen

The purpose of this study was to analyze the effect on the selectivity on of high-voltage rectification
device that measured the performance of the grid, and the contrast improvement ability (K factor) by
measuring the scattered radiation content of the transmitted X-rays. The scattered radiation generated when
the X-ray flux comes from the diagnostic X-ray generator that passes through an object. Targeting four dif-
ferent rectifications of X-ray generators, the mean value of the tube voltage and the tube current was
measured in order to maximize the accuracy of the generating power dose within the same exposure
condition.

Using fluorescence meter, the content of the scattered rays that are transmitted through the acrylic was
measured depending on the grid usage. When grid is not used, the content of the scattered rays was the
lowest (34.158%) with the single-phase rectifier, was increased with the inverter rectifier (37.043%) and
the three-phase 24-peak rectification method (37.447%). The difference of the scattered radiation content of
each device was significant from the lowest 0.404% to the highest 3.289% while using 8:1 grid, the con-
tent of the scattered ray was the lowest with the single content of the scattered ray was the lowest with
the single-phase rectifier (18.258%), was increased with the rectifier (25.502%) and the 24-peaks rec-
tification (24.217%). Furthermore, there was difference up to content 7.244% to the lowest content 1,285%
within three-phase 24-peaks rectification, inverter rectifications, and single-phase rectifier depending on the
selectivity of the grid,

Drawn from the statistical analysis, there was a similar relationship between the contrast improvement
factor and the K factor. As a result, the grid selectivity and the contrast were increased within the sin-
gle-phase rectifier rather than the constant voltage rectifier,

Key Words : High-voltage rectification, Grid, Scattered-ray Content Ratio(SCR), Selectivity, Contrast improve-
ment(K factor)
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