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A Comparative Study on Output of Four Type
Diagnostic X—ray Equipments

Jung Min Kim

Dept. of Radiologic Technology, Junior College of Allied Health Sciences, Korea University

There are 4 types of equipment in diagnostic radiography. These are single phase, three phase, invert-

er type and condenser type X—ray generators. It is very confusing to make an adequate exposure fac-

tor and to know the usage of different type of X—ray generators.

In this experiment, [ explored a comparative study of outputs in 4 different type of X—ray units. [

expect that this experiment could be helpful for manufacturer to make both the X~—ray equipment bet-

ter, In terms of ideal exposure factors, thereby reducing the patient dose.

Experimental results are as follow :
1) X—ray output

The ratio of X—ray output of single, three phase and inverter type of X—ray generator was 1: 1.6

: 2 without absorber and 1: 2 : 2.6 with 20 mm aluminium absorber.

2) Beam quality

The X—ray beam quality of single phase generator was proved to be softer than three phase and in-

verter type of generators by 0.4 mmAL and 0.55 mmAl HVL respectively.

3) Reproducibility - Linearity of X—ray output

Retroducibility of X—ray output met the regulation below CV 0.05 and linearity also met the regula-

tion below 0.1 in 4 types of diagnostic X—ray generators.

4) The comparison of incident dose

Three phase X—ray generator was 20% higher than two other X—ray generators in radiation dose

to make same film density.

A A AMgEn e X-A Zx9 d4e o
B0 BFEAA, AT ARAA 2L gy X—
A ZA Fol & FHA &3lm BA #FGoly o5 Y
#gr7i2e TN X—A #Fx)9} battery powered in-
verter X & F2 AMgsta Ut o]}t L 4F {9
X—Ad ZFAe 2 47 32 wgatsd &Fo] zlolr}
UAY EstzAae Fger cacoh el X—A 2
AE TEI AR AZIAS gErBEL HAG

=

AedeE F3td 49" BN HF
2} PALA 3
A A HEe #34g ded =

olgldt o] frollA o8 Fae A ol <
A5g stebsted AR ALANAE 28 54 &
HEd] 23 AREES e, FX Azt AEs g8
°f & Aeg X—A FA9 Ay 24L& AP X-
A gAe Azl JAER Foe 2HoE FFWY
ol Az o2 43R ¥4 Wdg X4 FH9 29
& vl AEsH

off

Lo



I. 2334 9 5471

4Yty A=
Agse 73S o
550, *“JZM} A5
2 D50 CP—-H ¥
s o

7 AAE 19959 @A, LA AEHT A
Az vmd 42 =98 BN £E @A 2 23
& BNE 4oz s X—4 A9 &
s3e YA Ags

I, Aguy

1. @8uge 53

=z

2 AFEY ot WA g
2 944y AFANE DXG—
KXO—850(N), /e #xA

=
A Az KCD-12MCE M A

l‘l(‘ 2

O uek

2o
%
=
L

)
~
of
Lo g4

Aale dgez 7 G #A
Ak FPctoz HBAAH mAsF 33% _O.E ma}
Ao zzte] #HY 60, 80, 100 R 120kVlN #AF
100, 200, 300 ¥ 400mA @2 & 3ekA (ALCO F—
Vg ol &3t FFHFE FAstHA
ZAIZRAL 2 mAgzinitt 10mAsE 3o g 3y
, AR ZE g Ao £ & AR A& A
£ /1A s ¢20FE 0, 2, 4, 10, 15 € 20mmES H
T Aol dle FF_E FHsH o] AE 7R
3oz g e vwIdT. o] W RAHoE VHE,
MR 10x10cme 2 3te] AP &g 7153 Fof
=F ggoen X—Aduz FAJA AN Ale]l Ade
100cmo. & 1A H T

FZdA A= BAL 60, 80, 100 2 120kV7A &
A& zt7] 1mAse} 2mAs %3 10, 20 € 35% =&
Ao mAsg dR=e &Asn LFuFE 0, 2, 4, 10,
15 2 20mmE S X-AMd i3l ¥FFAZ &
g4s 233%d iz 278 AEQAH

R

2, MEo HF

AYe X-4 ZEE 1/22 e 20FEY A9
H7l& X gE ARg-3it) 0, 2, 4, 10, 15 2 20 mmel
BRoEE FAT F3d YIBE 294 of 43

100% 2 &t ZHobx
9?3"‘:— FAL wrrEt 25
A)EJ A 1/47]-' t} ZA Yol =
72, A2 10x10cm X} g J}EA
Eol2F 3o, X—% -‘r_hjr BFEA A Atel A
= 100cme 2 133tk

kﬂ m\o
E
>
)
>
Lo

Aol YRYHo mE TtE X-M Fx|e

E3ujn

3. 889 Tjoiy 4y

BALL 60kVe) 80kVE A3t AL RS
AEAH 200mAZ SAHE =EADAAAM FBIAE A
&3t 2¥& 1084 FAFsigch 103 FHA we

2T S HWEASCV)Z A2 Agg X-4 2
ARA e Az Ee 4R ARE BARAR” &
o] AEA BT AGE X-4 YFA Y HrplE
o ¥FAFE 0.050] stol ok

4. E89 Uy HY

X-4 289 A4 48L& 2 mAse g A9
28 FUAHL ZHee Agez FAYE 80kVR
AT mAsE 10mAsES = Z3F =, 50mAY o
0.2%, 100mAY o 01%, 200mAY @« 0.05% %
250mAY of 0.04xdA9 & FFFAR A3
3 A dEFA o AMAHeE AEstn FAWY
o] HEY A5E BT

5. IS8 53

FAd gEtx] o] ftzan Mol 73}‘_'—’7] LR
#zte] HEAZFE gt HEAEY FA HA¥S
olzd 6cm¢l Phantomg <UA# 71AHsn 2Y9AF
100 cmoll A} Phantom F%e FAHFA AME 32 A
=& FH3A AAd YAE = Rl dAI}EF
Auprte] XAMZRAS AR o] W JAHE X—
AetA g 2Fsgcr. #HAge 60~120kVE 3
o ZAlols 30x30cmolth. & ZZhe] AR F
Y F2& e 2AERTmAs)A I
A3ty #FH%EE v LA

vV, AdZy 9 g

1. 85jdEo 53

X—d 234d%e] ZLPo2 FAFWHo] tE 3F
Fo ZA e X-Hd%e mAs? BFFe= Had A7
= Fig. 1, 2 ¥ 33 2. o]o& FA< #dd % 7
Ao W FYFAL FJ21Y AP AH 54
H3lE & 4 U F8F base dataZ E4E = Arh
X=A Zxe 24L& 357 BAAM FALG w2t
ArgeHoa Fristan glon dAdAd AFAA
AdAT AFAR AWEH AR 2HHE #ER
g i g2y FFAC gle BE dddez 1

16:22 VJeEIYT F47F 20mmE ZDolxd &89
= g2 #AA 1:2:26 A7 At} Fig. 49 &F0)

— 35—



= r
) - 10
) mm
SN
3 = 20 mm
Z E
£ C
= L
&

1 E

-
el b e beea b b

0.1
50 60 70 80 90 100 110 120 130 140
Tube voltage (kV)

Fig. 1. X—ray output comparison of single—phase gen-
erator (DXG 550)
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Fig. 3. X—ray output comparison of inverter type gen-
erator (D50 CP—H)
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Fig. 2. X—ray output comparison of three—phase gen-
erator (KX0-—850)
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Fig. 4. X—ray output comparison of single—phase,

three—phase and inverter type generators
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Fig. 6. Transmission data for aluminum of DXG 550
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Table 3. The half value layer by Miyazaki

Type 60kV  80kV 100kV 120kV

1/2  Inverter 2.33 2.83 3.92 4.67
value 12 peak  2.25 2.78 3.67 4.47
layer 2 peak 2.05 2.58 3.17 4.05

1/4  Inverter 5.58 7.5 10.00 12.38
value 12 peak 5.17 7.25 9.5 11.42
layer 2 peak 4.83 6.5 8.17 10.58

Table 4. The half value layer by Kim

Type 60kV  80kV 100kV 120kV
1/2  Inverter 2.95 3.65 4.3 4,95
value 12 peak 2.8 3.5 4.15 4.8
layer 2 peak 24 3.1 3.7 4.3
1/4 Inverter 6.9 8.7 10.6 12.45
value 12 peak 6.4 8.2 10.5 11.9
layer 2 peak 5.4 6.75 8.1 9.3

ZAA gAe) wrlae A mAs Wl g
Table 5] < 80kVel 2l°M 4 mAse] o

73 23278 Jehido Al wrlsez WHAY
% 2mAsold QME FAHG T BE WS FE
Uehlo] wAAsI 10%04 QuE B9 Ae 2

rlo

d7tE ke Uy 3B5%Hdess dAFA G
T ¥7bEe] @A vetda ok 1/471% 94 HAA
718 2mAsilA JdHE AXRC tih & /47133
& vehin LA F 10%9A4 JdHE FR e g

Table 5. The half value layer of condenser type X—
ray generator

Value layer
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Table 6. Reproducibility of 4 type equipments with co-
efficient of variation

Type Reproducibility
Single - phase X -ray generator 0.027
Three - phase X -ray generator 0.023
Inverter type X -ray generator 0.013
Condenser type X -ray generator 0.014
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Fig. 15. Reproducibility of X -ray output to tube current

of condenser type generator
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Table 7. Linearity of the three type X—ray generators

Tube voltage DXG—-550 KXO0-850(N) 50—CP—H

60 kV 0.08 0.095 0.07
80kV 0.077 0.09 0.067
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Table 8. Exposure factor and incident dose for same

film density

Exposure (mAs)

kV Single Three Inverter Condenser
phase phase type type

60 100x0.5 50x0.45 50x 0.4 20

80 50x0.35 50x0.16 50x0.15 4

100 50x0.2 50x0.1 50x0.08

120 50x0.12 50x0.05 50x0.05 1

Incident dose (mR)

60 116 98 95 115

80 79 69 68 72

100 67 57.4 56 58

120 62 56 50 54
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