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ALHA X-A2ANE EF5t2 HEgel A4JY & gdojok I
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1. 4874

1) X-A @343]; DONG-A, RF-500-150
2) §37)7)
(1) Dynalyzerll (Machlet Co.)
(2) Digital mAs meter(VICTOREEN, MODEL 07-487)
(3) Multifunction meter(RMI Co. MODEL 204A)
(4) Wisconsin KVp test cassette(RMI Co. MODEL 53562)
(5) Spinning top(Strob test tool)
3) 935 Conica AX .
4) A%R47) ; Doosan Parka 2000 (90sec)
5) ¥%4) ; X-RITE COMPANY MODEL 301

2. A@dy

%4719 FH%+ 353 54 7](invasive method)®} Bl E <48 £37](noninvasive
method)® F&¥d. A6l 483 &Y 47|+ Dynalyzerlll, Digital mAs
meter, B B%3 FA 7]+ Multifunction meter, Wisconsin KVp test cassette,
Spinning top °]¢}.

Dynalyzerl+ 339, FAF, ZAAZ, Digital mAs meters FAF,
Multifunction meter< FHA ¢, WHF, A2}, Wisconsin KVp test cassette
+ FA ¢, Spinning top= ZAA S SA 59

X-A Aoljgzle) AAG FAY, BHAF, TAALL AAMANE T3] A4 7
Z} 60, 80, 100 KVp(100mA, 0.1sec),100, 200, 300mA(80KVp,0.1sec), 0.05,
0.1, 0.2, 1.0sec(80KVp, 100mA)Z F¥3A4 YA 72 FA 3.
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D 843 FA7](Invasive method)
(1) Dynalyzerlll

€L

&

a3

display unite X-A AejAx] R Yx]A7]13, high voltage
dividere X-A% B3] 2o Ax&EF TP,

- Fig.1s} 7o} X-Ax Aol ZAs e & 433 &34 cabled 7

z} WA dividerel A&z 4ol FEAIG. T HEE FvlH
o] ¢l I ¢cable 270 divider? v Al 270 Abglel X-A3 A
o] I3 3o 4z AU}t oW Fo ¥ HE divider, X-A A
o} &x], display unitye L4 HA HEF 3= Aol

ode ca

OV AS I ¥+)

X-ray tube High—vollage divider
High transformer

est table Cable
Contact box Digt Y Digital printer

Fig. 1. Placement of Dynalyzerlli

24719 ALE YolA 15%F AE warming ups I oS display
unit®] AA71E BF “0"2FE 2AA .

4 24719 TS, AFRS 0" 240l 22 F dA A5 WP

AR, AxA F& AP}, 2z A AF BFHA(d:
60KVp, 100mA, 0.lsec)lA X-A ZAE APH2= ek o)
displaydell vehd Ax18 dA4d 2AZXHAE vz £ wlhef
o] £74Y] Ajol7l MiAAH LR HHAAY v THF BT L9, IA
ol U4, FA X-4d ZAE FAHZ FEA A AFE AFAY
c},b)

) 729 AL, AR, 2AAT 4 A X-A AojRale AL

KVp, mA, sec®] ‘Q"IZI% Ztzt 53 S3 3.

(2) Digital mAs meter”’
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I 2AS Wb 235 FAACE ARAFIA] F5+E 2HFAHIL
Bz ol mAEAIE Z¢AYELY] 235 FAHA Fig.2%
Zol dddd FAFE SHs

2 &AL 80KVp O.1secel A 100, 200 , 300mAS X-A Ao]Zx]d =z
Alsta AARE 53 543

. O
=

rmA:—moter (mid—point)

U

1

Fig. 2. Measuring circuit of mAs-meter

2) |3 %3 &4 7](Non-invasive method)
(1) Multifunction meter
D X-A 23 - tableZte) A¥E 60KVpAl 50cm, 80, 100KVpelA =

100cm= }sic}.

ai

(o

100em(50)

Multi-function meter
===

Fig. 3. Placement of Multi-function meter
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2 test-tool AAEA] el X-4Ao] Fig. 31F FAYAA stz F43l

A st AAXE X-A Ao Ax]e) AL KVp, mA, sec?] AA
A& 27 53] FA sdd

(2) Wisconsin KVp test cassette

055007

Fig. 4. Placement of Wisconsin KVp test cassette

‘1I' Fig. 48} Ze] XA 23 -Table TopZt AZE 50em(60KVp), 100

em (80,100KVp)E 3l3, KVp test cassette?] ’8‘5?"1 XA #e] of3-
330 £3e] HEE &8 Feoh

2 XA ZApoke] FAle]l KVpAl#e 990 HEF Collimator2 FZA

A

D EEZ7AL 60, 80, 100KVpel X, mA station® ZAMA|ZHE 49 =7

o] 515% ZA %},

4% FilmelA EF Wedge 43 FFER WedgedelA zt Stepell
g 5 28 TEAZ EAYG. FHA EF Wedged 7+ Stepd] F
£ 0.9-1.94 0] glojo} Zhr},

Atd zhe) B4 2 Holes 74 ostepd] FEO sidEHE fA%G
0“ 9’]_&“‘4‘ 7}!,0}““!‘:}.9.1(”

o

oAb

(3) Spinning top test(Strob test)

&

Fig. 5% 2ol 100cmel A} X-4 Zapof AJk7| o) Fzapofe] avl2
ZH- 3.

2AshE 80KVpE 33, X-Al #4Fel FH(dots)o] vebd + A<
mAS ZAAZE AEFE 4A T
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Fig. 5. Placement of spinning top

i

@ Spinning Top& Cassetteslol 4 3] A X<},
@ Spinning Tope] 3}A&EE7} dAso HAIW X-A& ZAY F IF
< JA33.
O X-A 33 Foh Jepd FHe £8 Countdtd A7 A F, Gy},
AR F X-4 BAA B
‘ N
T - J—
2f
N:ZEH4, : 34 F349)
371

(T : ZAAITL,

o) FHe ot AAZ A ZAALS AHET.

el X-AAx(3AARAF)IY F$+ Spinning ToptHA
Motor2] 2 2% Spinning TopS Al§3x

A
G))

349 4=
360 x AAEE /sec
o FAozRY AAZ 249 AL ¥ 57t 4o
m.Ad 33
BAFe] HstE SAYAVEE ZFsW Table 13 ol uebiddt. Multi-
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meter AFSA] 104.54, 202.78, 291.042Z Yelds, mAS-meter AHEA] 107.96,
204.84, 299,482 vlelytoni Dynalyzerll A4l 108.4, 204.84, 299.72%
Multi-meter A}$-A] v]23 3A), Dynalyzerll AF&A Z2F XA vhepyd

Table 1. Measured tube currents

Measured mA Measured mA
Equipment 1 2031 41 5

X | o | cv | PAE(%)

Multi-meter 100.5§103.71103.71104.7] 105.1 1104.54] 0.817310.0078] - 0.0454{4.54)
100rA mAs-meter 108.21108.51107.0{107.9]108.21107.96]0.5770]0.0002| - 0.0796(7.96)
Dynalyzer 108.31108.7]1108.3 1 108.4]103.3]103.40]0.1732]0.0015] - 0.0340(5.40)
Multi-meter 200.5]203.6 1199.21205.51 200.1 202.782.977910.0146] - 0.0139(1.39)
200rA mAs-meter 205.5]204.61204.0 { 204.71 205.4 [204.84 | 0.6188 {0.0030f - 0.0275(2.75)
Dyvnalvzer 205.01204.8 1 204.6 1 205.0 [ 204.8 {204.84]0.1673]0.0008] - 0.0242(2.421
Multi-meter 289.3[288.71297.4[289.5]290.31291.04|3.6011 {0.0123|  0.0298(2.93)
300mA mAs-meter 298.91300.01299.51299.8299.2(299.4810.443810.0014{  0.00170.17)
Dvnalyzer 300.31299.51299.8 1 299.5]299.5 1299.7210.2167{0.0007{  0.0009(0.09)

APA e WEASL(Coefficient of variation, CV)x Multi-meter A}-84)
0.008, 0.015, 0.012°]3, mAs-meter AF£A] 0.005, 0.003, 0.001°]¢]l°.n],
Dynalyzerll A-£A1 £4 FAF H3to) 0.00185 Jebdeh. =3 z)Ax]o] o3t
ZAx19] 2AZHANPAEIE AMHLE gAY AAE Jehz 9.

Al71e] ABAL) HZASE (CV)e HEWTFHA =M ojd & z7Aelels 53
o] FA|7F 0.05 olstE FASY A, x| AFE& FANEE22E e
q_.m

)R e P AL g ek
(X, — X))+ (X,— X+ +(X,— X)?

N-1

SD(6)=\/
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KVpe) AAE =437 98 A= 60, 80, 100KVpE A7|Ed=E &48% 2
7} Table 28} %ol A gte] FHAal= KVp test cassette A4 62.02, 82.02,
94.80°] 32, Multi-meter AF-£A] 56.78, 78.66, 92.2201¢1 2. v, Dynalyzerlll A}-%
Al 60.13, 82.70, 101.4622 FA =], 60, SOKVpel4 KVp test cassette A&
Al G4 A vebytd.

Table 2. Measured tube voltages

. Measured KV Measured KV =
K| Bogipment b BERE }1’ — X | 0| |pAB%)
Wisconsin-meter | 61.50 [ 63.00 | 62.00 | 61.00 | 62.60 | 62.02 10.8074] 0.0130 | -0.0336(3.3)
60| Multi-meter 56.60 | 56.10 { 57.50 | 56.80 | 56.90 | 56.78 [0.5069] 0.0089 | 0.0536(5.3)
Dynalyzer 60.59 | 5981 | 60.06 | 60.12 | 60.10 [ 60.13 {0.2827] 0.0047 | -0.0021(0.2)
Wisconsin-meter | 81.50 | 83.00 | 82.00 | 81.00 | 82.60 | 82.02 |1.6150] 0.0196 | -0.0202(2.0)
80 Multi-meter 79.20 | 79.80 1 77.60 | 78.20 | 7850 | 78.66 108590} 0.0109 ] 0.0167(1.6)
Dynalyzer 8168 { 81.78 | 8176 | 81.76 | 81.82 | 82.70 0.1640 0.0020 | -0.0210(2.1)
Wisconsin-meter | 9450 ] 94.00 § 94.50 | 95.00 | 96.00 | 94.80 J0.5582{ 0.0079 | 0.0650(6.5)
10 Multi-meter 99.00 | 95,00 | 83.00 | 86,00 | 93.10 | 92.22 [5.2670] 0.0671 | 0.0778(7.7)
Dvnalyzer 101.401101.70{101.30{101.50}101.40{101.46}0.1516} 0.0014 | 0.0182(1.8)

ZAAZe] HFESAXE Table 33 2ol A" el HslA Spinning top A
£} 0.055, 0.112, 0.217°] 2, Multi-meter AH$A] 0.048, 0.103, 0.228, 1.1570}
9lew, Dynalyzerll &84 0.049, 0.099, 0.199, 0.999% DynalyzerM7} 4=
A viepsket

Axe] APA HEAF(CV)E KVp test cassette AHEAl 0.013, 0.019,
0.008°] 22, Multi-meter A-&4] 0.009, 0.010, 0.050°1% 29, Dynalyzerlll A4
Al 0.004, 0.002, 0.0012 Multi-meter A-8A v]2& FA Jell L 9ok KVp
test cassette AHEAIS Dynalyzerlll AH8Al+= & A3 5& Jeb

a3 X-A Rz AHEA 2 ARl W3 SAA 9 AAEF LAAFA(PAE)
€ A Jelbydd.

HEAe] WEASF(CVIE Spinning top AHEAl 0.218, 0.045, 0.0920]3,
Multi-meter AHEA] 0.145, 0.110, 0.012, 0.004°]%) 2w, Dynalyzerlll A}-$-A]
0.010, 0.005, 0.004, 0.0122 e} Dynalzerliz} A3 =71 ¥4 Jepytel.

HIAMNEE L2 AHPAE) = $AAI7] B57F ekAR Yo} #AF 71EA] o)z o}
ekt
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Table 3. Measured exposure times

" Measured sec Measured sec - cv | oawro
B quipment ,’ 5 3 ‘: - X| 0 PAE(%)

Spinaing top 1 0.053 1 0.008 1 0.058 {0.000 1 0.055 100531 0.012 { 0218 | -0.100010)
005 Multi-meter 10046 [0.037 0051 [0.053 [0.054 [o.oas[ 0011 T o165 T 009252
Dynalyzer 0040 [0.49 10,050 ] 0.049 T0.050 [0.0a9] 0.001 T 0010 | 0012002
Spinning top {1 0.108 [ 0.117 [ 0.117 ] 0.108 1 0.108 {0.112{ 0.005 { 0040 | -0.120(12
0.1 Multi-meter {0,109 {0083 ]0.108{ 0.108 {0,108 {0.103] 0.011 { 0.110 | 00300301
Dynalyzer 0099 1 0.009[0.100 ] 0.099 ] 0.100 0.099] 0.001 | 0065 | 0.006(0.6)
Spinning top | 0233101830225 10217 10225 10.217] 0020 | 0092 | -0.085.5)
0.2 Multi-meter 1022910200229 10290223 10.228] 0.003 | 0012 [ -0.140114)
Dynalyzer 0199019970200 T0.199 0200 {0.199] 0.001 [ 0004 | 0.003(0.3)
Multi-meter | 1155 ] 1162 ] 1163 [ 1.156 | 1.151 [1157] 0005 | 0.004 | -0.1570015)
10 Dynalyzer 1.000 1090910999 T0.909 {1000 {0.900] 0.012 | 0012 10.00006(0.06;

V., AL g
X-A #Azx] SAA 298 A2 F4 F ALALL - 0.5%°lU Ao 3, &
=20 - 15 C, AdEE 65 20%, 719h& 760~ 1060mbare) 324 & #

A8 of .

5479 4UEE 37h =4
Ystel 23 AL 44T 5
& 23 JAE ddh

EE Table 45 o] SPwel EEstst FPAst 43 718 WL} 9

Z2AT =€ o4& A7 AVHoE vm F
719) 23 3= AxAFo=E 3 Ex219 30%

oiﬂ

=

Wardz) 7] feEle] Ao v1v1e] AFfAl, 1A - AV H A RA F Bt
g Eo g YA F2] T o|FEF ELHAS AYstuzA B9 An
WA A oA AFY PANZES] 98T $4S AEdE o]
o] Ql3led FAHMZE ( Quality Assurance, Q.A)o 93 F Aol A o]
““i‘:} 47 A dFE 2 gle AAeld.
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e ol % 82 4% F& FEF o)WY st dd.

Table 4. XA &zl &4 7]F3 Check point.

Z37) Check point =471 71 &
D Agxek S3x9 AR (PAE)
X | 2) 3143 28 ¥iE
N CE RS 2| Al xof sl Al B &b
= 10%
T3 182k AoiA FdNE 2d | 370
il 7hA1 0] Y3
F |4 A3 A
5 AAA (CV)
X AR AR 9 AXH(PAE)
4|2 18246 Aol AR A AR dAA g e
& | A9 e e |
A |3 FF¥eH o] {FF
A |4 WEEGEEEA)
1D W3
1) 59 2994 1 t<10pulse &&=}
Z |2 PAE(‘i‘!%% Hit 23 = 0 pulse
9 |3 A9y F 2 t<001lpulse 583}
4 H?ﬂ*é(L\ - 10%
E} 2) 3F4A
] 6714 L t<0.012 &8z
™ -1.5~ +3ms
2 0.01F<=t<0.04%
3421 +20%
3) 0.04%<=t 582
= 10%

Aeg X-4 FAE A7 223 A% 222 FAse] 7] AES 44
ME G olE - s, A FHAAA ) xa - 98, gAzAeE
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T A, Ao wel £ywisl $8H A HAgY 2R - fEL X-
AAxe) A5AsE 7 &t

g eE Axl=Ee] A4FA X-A Axl7L Hze] AFE fAEA AP =
TEAEL AETE AVH LR SA45d #Fdste AL QAZEJ?‘“ﬂ 9leiA H
FZ7 olgt A ol&F AF SAHFEL A A kAT el FAEo
9.9

48 X-A AA9 Ass sy AT FAFEF X4 2HES Hvd
< FHF(mA), *&Jﬂ‘i}(KVp) a3 ZAA S SR X-AE8e] & AFA
o] F8A] =i gl

X-A FAF HF5FL X-A AR A 9FES v]x]7] 9o A
10%°1HE FrA|=ojopstal, A4 T AFA(CVIE 0.05°] 3171 HEF o &
g1

¥ AP HE3 Dynalyzerlll, Digital mAs meter 7} HHE3 )
Multifunction meter®ct AFA el AE7 FA4 Jelygdd. £3] Digital mAs
meterAt-§-A] Azxele] & wtol FAHE FolA o2 FIid JAEA
E474 mAe] AEFS & 45 qldy Asdd.

X-A FAGE X-4A el Q3= F2E dAEA :"5] Ze 23RS X-
AR e} g vl G Act. 53] £33 E2H = FEE AW
3t Al7]2 A X g v|Act. o]F X-A -‘:}Zﬂ‘ﬂ’i A& vy
o2 ZA3F Dynalyzerlll, KVp test cassette, Multifunction metere] 49
2 AEE vl o] FoA FAEE AR cassettex HIFAEFILE 2
wdo] ZtH e gz o]fsHx 9°en AAPM(American Association of
Physicists in Medicine) report 4= X-4 #A3gte)] A4 o] 4352 W1y
2 et

o] el WalA =&'” Dynamic study ZR71¢ ¥4nwy A3 3=
2% 73R £ A5 Multifunction meterBelE ¥L& A EE e}
Wi glck.  AAPM report 4ol ZAFe] H71E FAFo dsA FHSG 65~
ISKVUel A AA e 15KV(7%)elU7 HEF =eof . X-4 #AE H sl
<d FAAAE AFA FAH= AL S HEE 2 "’é e A7
7JE-E‘ Y FAs A2z 23 HEF AVE FESINES =Ho o dA4F

S8 = AAHo] ExHr}., KVp test cassette = % & FAsq #A
¢S AFste P BHF A FAsE FAAACdAIE Quality Assurance
9] HHA B AAHA FAYG A Yol s

X-A A9 zAAZE Faed ZAGEEY 13F 2 AviHE A
o 23 A X-AF AR|A A = 124 S o] 3= W ow Py
o}

4

2AHANA 1A S o] &3l wHSEYWE Spinning top®} Multifunction
meter & AHERSo] &89 Dynalyzerll vlasiA AR A A5t Zajo)r}
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2SS ¢4 Add.
E35 A" FAe] 2AA7F A ALA] Spinning top test= (0.6sec °] W9
ZAAIZE At A#EA FAS = of4lFol AR AAAH Fo] ey FA

o

1 &old Aol gl

A% ASYAZS viAEHATS] SAE

1. AL SA8A719) AEA(CV)E Dynalyzerll7} 0.001~0.0042 ¥& A13)
=& vepyd.

2. BAS, ZANT FAA719 AV CV)IE FSISAAYIL 28 A€

3. 3479 F9 w§ AR, FAZY EAHAS ¥ 8wF £ A"
JAGE KVp test cassette, FHFE Digital mAs meter, ZAFAIFES
Spinning top& AF4-3t= o] Dynalyzer MXEch o]4Holalx Alg ¥}
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The study of characteristic for Q.C instrument of
diagnostic X-ray apparatus

Kim, Young-geun

Ji, Yeon-sang

Depxt. of Radiological technology
Kwangu Health College

> Abstract <

We investigated the characteristic of invasive method and non-invasive
method when we were measuring the X-ray tube voltage and X-ray tube
current, exposure time.

We concluded that ;

1. For CVi(coefficient of variation) of KVp instrument, Dynalyzerll
showed high degree of trust in 0.001~0.004.

2. For CV(coefficient of variation) of mA and sec instruments, the
invasive method showed high degree of trust.

3. Considering the perchance price and problem of measurement, we

concluded that the KVp test cassette and Digital mAs-meter, Spinning
top were suitable instrument for KVp, mA, sec.
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