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##427 0651321 : MAJOR NUCLEAR TECHNOLOGY

KEY WORD: KILOVOLT PEAK, HALF VALUE LAYER
ATTAKOVIT SANGUENSAT : DEVELOPMENT OF A QUAILTY TEST KIT FOR
DIAGNOSTIC X-RAY EQUIPMENT. THESIS ADVISOR : ASSISTANCE
PROFESSOR ATTAPORN PATARASUMUNT.THESIS CO-ADVISOR : MR.KIJJA

CHONGKITIVITYA, 92 PP. ISBN 974-17-2443-8

Quality control of crucial technical parameters of the diagnostic x-ray equipments are
necessary and important to protect the patients from unnecessary exposure during diagnostic
radiography. A multi-electronic detectors can be used to determine the tube high voltage supply
or kilovolt peak (kVp) also as exposure time and output or dose from one exposure. Half Value
Layer or HVL can be analysed using radiation detector and the set of aluminium filters. The
developed Test kit from this research could be used to analyse the kVp , HVL and output
simultaneously. It was found that the ratio of reading from TLD 200 filtered by the copper
filters which thickness were 0.2 and 1.5 milimetre was proportional to the kVp. This was used as
a calibration graph to determine the unknow kVp. To determine the HVL, signal from TLD 700
filtered by the set of aluminium filters which thickness were 1.3, 2.6 and 4.0 milimetre and also
unfiltered signal were used . The output was determined using unfiltered TLD signal. The
Test kit can be used to determine the kVp of most diagnostic X-ray equipments , 1 phase or 3
phase and high frequency . From the results of field trial | this Test kit could detect four
x-ray equipments which were not comply to the standard for kVp and one for HVL . The
results were corresponded to the measurement of the standard quality assurance instrument. The
dimension of the Test kit was not suitable for determining the HVL and output of dental

x- ray  equipments due to limitation of their cones size and thickness of aluminium.

Department Nuclear Technology Student s SIGNAMUIC s 4w s v s vusnn s ssnnnnnnsnns
Field of study Nuclear Technology Advisor’ s SIENAtUIE s v v v vw vsssnsnnnnnnnnnnns

Academic year 2002 Co-advisor s SIGNAtUIE s v v ww swsnnsnnnnnnnns.
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adadt ANNANFANIFIGA (KV) ANUNLIAS A1 10N 1NBDS

(v.30) (mR)

1 81.8 3.1 810.1

2 82.7 BA 806.8

3 82.5 2.9 806.1

4 80.7 3.2 791.1

5 81.4 3.1 798.2

6 81.7 2.9 815.7

7 82.3 3.1 803.6
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9 81.7 3.1 840.5

10 81.2 3.1 820.0
Test kit 81.8 £ 0.6 31102 808.8 = 14.2

Aunde

RMI 81.0% 0.1 3.0%0.0 7373115

% Diff 1.0 3.3 -8.8
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Taggan 51900 UAUMNANAUITY FINANITIAAINANILTAIAIOAIONHTITY
dMTUHAUDUNTOWIA 3P6, 3P12, HF 1Az CP uaadluais1ail 4.16 HInnaTos
o TR ~ = @ ) ) A a & o v
AWNTDANNUANANIFIgAN 80 A 1a 1raduaz 40 mAs laoniunToerila CP #9639 mAs 14

HANAIIAY

~ o = A o a J A 7 I ' o
AT NN 4.14 LA THIUIATDINANINTLONTBUR 1PH LfJﬂG]iIWL‘lffJi (mAs) AU ANY
9 A . £ % %
qqq@ (kVp ) NANANLAT Y (Settlng) ANV UIATIAT (HVL) LLa%!@ﬂGﬁIWL%’@i
(Exposure) %1ﬂfﬂiiﬂiﬂﬂlﬂéﬂﬂﬂiﬁﬂﬁﬂﬂﬁ\l"@ﬁﬁTu RMI Llagﬂ']ﬂﬂg'ﬂ@]ﬁ’mﬁ@ll
v 4 [
mmgmﬁﬁmuﬁu (Test kit) %@ﬂa%llf]ﬂﬂ’ln]uﬁﬂﬂ%i ( % Diff) 6llfleNaﬁ

a S ¥ A A qszl a
’JLﬂﬁTgﬁllﬂ‘lnﬂ IATDINBDNNADIYUA

kVp (kV) HVL (mm Al) Exposure (mR)

2y :v” MAS | Setting | RMI | Test | % |RMI | Test | % | RMI | Testkit | %
i kit Diff kit Diff Diff
1 4.8 65 58.2 57.9 -0.5 1.6 1.5 -6.3 190 141 -25.5
2 4 70 68.6 67.7 -12 1.8 1.7 -4.3 129 144 11.6
3 4 65 59.5 60.3 1.3 1.6 1.4 -12.5 159 174 9.4
4 7.2 60 59.2 58.6 -1.0 | 1.52 | 1.61 6.7 211 135 -36.0
5 6.4 70 77.9 77.5 -0.5 | 2.7 1.8 -33.3 130 227 74.6
6 4.4 70 67.4 70.3 43 2.1 2.2 4.8 215 258 20.0
7 4 70 67.8 69.4 2.4 1.9 2.2 15.8 224 260 16.1
8 4 70 73.6 72.4 -1.6 1.7 1.7 0 114 173 51.8
9 4 70 71.0 70.8 0.3 1.7 1.7 0 231 321 39.0
10 4 70 70.1 71.9 2.6 2.1 2.2 4.8 157 265 68.8
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{ o A a o a ] @
M13197 4.15 UEAAIIUIUIATOINANSITBNTHIA 1PF 190 INFOS (mAs) ANUAIFNG

g9 (kVp) ANMUWUIATIAT (HVL) 1azond 1wwe3 (Exposure) 910N

1 v 4
TaTAoAT0IATIVAOVNIATTIU RMI 1AZIINYAATIVADUNIATFIUANMUIUY

(Test kit) $orazuUpeanNULANA1Y ( % Diff) GUENNﬁﬁ%!ﬂﬁ%ﬂﬂlé}mmﬂgﬂﬂﬁﬂ

Waareawila
kVp(kV) HVL(mm Al) Exposure(mR)
AR | mAs RMI Test | %Diff RMI Test %Diff RMI | Testkit | %Diff
kit kit
1 40 91.3 90.3 -1.1 3.7 36 -2.8 482 532 10.4
2 40 80.6 82.2 2.0 3.1 3.2 3.1 502 542 8.0
3 40 76 76.8 1.1 2.8 2%i; -3.7 499 530 6.2
4 40 81.6 82.5 1.1 2.6 2.5 -4.0 497 468 -5.8
5 40 76.8 78.8 5.2 33 3.1 -6.1 409 466 13.9
6 40 84.4 83.3 1.3 3.7 R, 0.0 941 1075 14.2
7 40 62.4 61.2 #M9 1.9 1.7 -11.8 564 487 -13.7
8 20 82.8 84.0 1.4 2.6 2.6 0.0 325 370 13.8
9 40 79.6 82.4 3.5 34 3.2 -6.2 608 574 -5.6
10 40 81.9 84.4 3.1 3.0 3.0 0.0 581 612 53




78

{ ) 4 a o a o
MITNN 416 UAAITIUIUAS DINANSITONT YA 3P6, 3P12, HF LAz CP 9% 1Nyes
T 4 £ o s
(mAs) ANVANANG gaga (kVp ) ANUNUIATIAT (HVL) Uaztons Inwsos
(Exposure)11nM1530 1n81AT04AT 190 UNIATFIU RMI 1AZ1NYAATIVAOL
! o v 1 a 4
AUNNANAMUITU (Test kit) §08a2VDIANUUANAN ( % Diff) YOIHAAATIZH

A k) A A u’j a
‘Vl]'lﬂiﬂﬂ INTONUDNITDIVUA

kVp(kV) HVL(mm Al) Exposure(mR)

fduf PUR | mAS L oML | Test | % | RMI| Test | % | RMI | Test | %
10304 kit | Diff kit | Diff kit | Diff

1 HF 40 790 | 798 | 1.0 | 40 | 37 | -7.1 | 820 | 845 | 3.0
2 HF 40 813 [ 813 | 00 | 38 | 36 | 38 | 908 | 874 | -37
3 HF 40 80.1 | 833 | 40 | 45 | 44 | 17 | 626 | 787 |25.7*
4 HF 40 817 | 8201 04 | 32 | 33 | 49 | 1344 | 1252 | 68
5 HF 40 823 | 865 | 51 | 36 | 34 | 46 | 940 | 947 | 07
6 3P6 | 40 80.0 | 812 | 15 | 35 | 33 | 41 | 738 | 859 | 16.4*
7 | 3P12| 40 81.9 [ 829 | 12| 38 | 37 | 77 | 1070 | 1136 | 62
8 CP 40 79.6 | 835 | 49 [ 39 | 39 0 1010 | 903 | -10.6
9 CP 20 80.9 | 829 | 25 | 35 | 32 | 93 | 400 | 481 | 203*
10 CP 40 761 | 739 | 29 | 29 | 27 | 73 | 940 | 1150 | 223+

o o o w o o0 o v
wemg  * 1599 nAa159d(Beam limiting device) 1 taunasgu
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