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## 5370206121 : MAJOR NUCLEAR TECHNOLOGY
KEYWORDS : / GAMMA RADIOGRAPHY / FLUORESCENT SCREEN /

KITTIWIN IAMSUMANG : DEVELOPMENT OF AN IRIDIUM-192 GAMMA
RADIOGRAPHY SYSTEM  USING PI-200 FLUORESCENT SCREEN
COUPLED WITH DIGITAL CAMERA. ADVISOR : ASSOCPROF.NARES

CHANKOW , 57 pp.

In this research, gamma radiography was experimentally investigated using gamma-
ray sources including Se-75 and Ir-192 commonly used in industrial radiography. An image
viewing system was developed composing of a newly available Kyokko PI200 fluorescent
screen to transform transmitted gamma-ray intensity to light and a digital camera to view the
image on the fluorescent screen. The digital camera was connected to a microcomputer via a
USB port allowing the user to control and select the camera settings as well as to view and
save the image. The system was tested with a 69 Ci Se-75, a 8 Ci Ir-192 and a 50 Ci Ir-192
sources with the exposure times in the range of 5 -100 seconds but the image quality was not
good enough to reveal small defects within the test specimens such as cracks and porosity.
However, it could be satisfactorily used to inspect steel pipe, parcel and concrete column for
foreign materials and hidden objects. The results indicated that such a system could be
employed for safety and security purpose with no need for electrical supply as needed for x-

ray tube.
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M3 2.1 Mdudszanimaaanoudaualuigaaie o veessdunuanluwuig cm’/g [6]

Gamma-Ray Energy, MeV

Material 0.1 0.15 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.25 1.5 2.0 3.0
H .295 .265 .243 212 189 A73 .160 140 126 113 103 .0691 .0691
Be 132 19 109 .0945 .0847 .0773 .0715 .0628 .0565 .0504 .0459 .0313 .0313
C 149 134 122 .106 .0953 .087 .0805 .0707 .0636 .0568 .0518 .0356 .0356
N 15 134 123 .106 .0955 .0869 .0805 .0707 .0636 .0568 .0517 .0357 .0357
(¢} 151 134 123 107 .0953 .087 .0806 .0708 .0636 .0568 .0518 .0359 .0359
Na 151 A3 118 102 .0912 .0833 .0770 .0676 .0608 .0546 .0496 .0348 .0348
Mg .16 135 122 .106 .0944 .0860 .0795 .0699 .0627 .0560 0512 .0360 .0360
Al 161 134 A2 .103 .0922 .0840 .0777 .0683 .0614 .0548 .0500 .0353 .0353
Si A72 139 125 107 .0954 .0869 .0802 .0706 .0635 .0567 .0517 .0367 .0367
P 174 137 122 104 .0928 .0846 .0780 .0685 .0617 .0551 .0502 .0358 .0358
S .188 144 27 .108 .0958 .0874 .0806 .0707 .0635 .0568 .0519 .0371 .0371
Ar .188 135 A17 .0977 .0867 .0790 .7030 .0638 .0573 .0512 .0468 .0338 .0338
K 215 149 27 .106 0938 .0852 .0786 .0689 .0618 .0552 .0505 .0365 .0365
Ca .238 .158 132 .109 .0965 .0876 .0809 .0708 .0634 .0566 .0518 .0376 .0376
Fe .344 183 138 .106 .0919 .0828 .0762 .0664 .0595 .0531 .0485 .0361 .0361
Cu 427 .206 147 108 .0916 .082 .0751 .0651 .0585 .0521 .0476 .0357 .0357
Mo 1.03 .389 .225 A3 .0998 .0851 .0761 .0648 .0575 .0510 .0467 .0365 .0365
Sn 1.58 .563 .303 153 109 .0886 .0776 .0647 .0568 .0510 .0459 .0367 .0367
| 1.83 .648 .339 .165 114 .0913 .0792 .0653 .0571 .0502 .0460 .0370 .0370
W 4.21 1.44 .708 .293 174 125 101 .0763 .0640 .0544 .0492 .0405 .0405
Pt 4.75 1.64 .795 .324 191 135 07 .0800 .0659 .0554 .0501 .0414 .0414
Tl 5.16 1.8 .866 .346 204 143 112 .0824 .0675 .0563 .0508 .0420 .0420
Pb 5.29 1.84 .896 .356 .208 145 114 .0836 .0684 .0569 .0512 .0421 .0421
U 10.6 242 1.17 452 .259 176 136 .0952 .0757 .0615 .0548 .0445 .0445
Air 151 134 123 .106 .0953 .0868 .0804 .0706 .0636 .0567 .0517 .0357 .0357
Nal 1.57 .568 .305 .155 A1 .0901 .0789 .0657 .0577 .0508 .0465 .0367 .0367
H,0 167 149 136 118 .106 .0966 .0896 .0786 .0706 .0630 .0575 .0396 .0396
Concrete 169 139 124 107 .0954 .087 .0804 .0706 .0635 .0567 .0517 .0363 .0363
Tissue 163 144 132 15 100 .0936 .0867 .0761 .0683 .0600 .0556 .0384 .0384
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17

A 3 o w J ad v a o
AT NN 2.3 ﬂ’.ﬂllli'Jf’fllW%ﬁﬂl@ﬂ?\lﬂﬂiﬂﬁlﬁ]ﬂ%iuﬂ11!@@?“‘14ﬂiﬁJ

S d’ .. .
Yo9Waw Fuji Industrial X-Ray (IX)*

ANHLTIANTANS (Relative Speed)
HUAUDINAN — — — —
TNALANT TNALANT TNALNNANN TNALLNNNN
WAIIU 100 keVF* | WA 200 keVH** QN Ir-192%** QN Co-60%***
IX25 20 17 15 10
1X29 22 22 22 22
1X50 35 30 30 30
1X59 45 45 45 45
1X80 55 55 55 55
1X100 100 100 100 100
IX150 170 170 170 170

* 9. FUJIFILM data sheet : Industrial Radiographic Systems, FUJIFILM Corporation
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IP has a wide dynamic range sesse Film
of 4 digits compared to 2 digits for analog. — P

10°}F Approx.104.0 = 4 digits

< i

10+ 413
Relative
amount 10°F Eilm
of light C ¥ AL
emitted 10°}- q density
o b : i ror;'IO 22 = 2.5

10'}- s 41

1004

| 1 !
102 10 10° 10 10° 10°

Amount of exposure (mR)

[
=

JU7 2.11 uieuisunnuanaeannUuIHLTUINAINAY

asmldnyazmmzuoalay

(0. .http://www.fujifilm.com/products/medical/technologies/
exposure_dynamic range _of ip/)
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VUG5 d 14 Taoase viorugUnsaigmn 15U NdeInIen I WiondodIanaul A5
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Ao duuniiGenn “Wgeolsalail (fluoroscopy)” agnlFaumamsuwndunily
o [ 4 [ 1 [ :; 1
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HeanlszanimmveaniniGeasadlumsnlasundsnunnsed lddluuaadunniie s @il

Y v
WAIUGIY  ilauazguauAveInInGeesduNriaudas 13 luaisei 2.4
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k-edge At P
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M0 2.4 FHALAZAUAVLAVOININGTOITITUNTUA [8]

MANU- NAME PHOSPHOR SPECTRAL FILM SPEED
FACTURER EMISSION CLASS
Du Pont  Cronex Par Speed CaWwO, Blue Cronex 4 100
Cronex Hi Plus CaWwO, Blue Cronex 4 250
Cronex Quanta V LaOBr:Tm Blue Cronex 4 800
LaOBr:Tm Blue Cronex 4 320
and
Gd0,S:Th Green Cronex 8 400
Quanta Detail YTaO4Tm  Ultraviolet/  Cronex 4 100
Blue
Quanta Fast Detail YTaO4:Nb  Ultraviolet/  Cronex 4 400
Blue
Kodak X-Omatic Fine BaPbSO,, Blue XRP 32
yellow, dye
X-Omatic Regular ~ BaSrSO4:Eu, Blue XRP 200
neutral, dye
Lanex Fine Gd,0,S:Th, Green Ortho G 100
neutral, dye
Lanex Medium Gd,0,S:Th, Green Ortho G 250
yellow, dye
Lanex Regular Gd202S:Th Green Ortho G 400

Note: Dupont Cronex 4 is now largely replaced by Cronex 7 and Cronex 10, and
Kodak Ortho G film by T-Mat G. The older films still accourately reflect relative
intensifying screen speeds, which is the purpose of this table.

?:ZR HALIDE FILM

-
BARIUM LEAD,”
SULFATE  /
/

e BARIUM STRONTIUM SULFATE

-

RELATIVE SCREEN EMISSION
RELATIVE FILM SENSITIVITY

4 o -t -
250 300 350 400 450 500
ULTRA- BLUE GREEN
VIOLET

WAVELENGTH in nm

li' % lﬂ' tﬂ' 1 A v A =
31N 2,13 anlnasuanuennauvenasnlanillassainveaninizesseTuaria

=

[ ' ar d a
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M15199 3.1 gaauiAveInINiGeIs dwia PI1-200

Name Composition
Protective Layer PET 6um
PI-200 Phosphor Layer 436um, 200mg/cm?2
(Gd202S:Tb) Supporting Layer Plastic Base 188um
Total 630um
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