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Table 2. Structure and Function of Image Plate.
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Fig. 2. Diagram of image acquisition method using a CR system. Fig. 3. Mechanism of europium-doped barium fluorohalide.
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Table 3. Properties of °Se, **°Yb, **Ir Radioactive Isotope.

Isotope 7-ray energy Intensity Half-life Gamgna_(-:lonsta_rlwt Specific aftivity
[keV] [9%0] [day] [Rm“/Ci~hour~] [Bag™1
63.1 44.2
109.8 175
) 177.2 22.2 32.026 0.125 8.93E+14
198.0 35.8
307.7 10.1
1211 17.2
136.0 58.3
"se 264.7 58.9 119.779 0.203 5.37E+14
279.5 25.0
400.7 115
296.0 28.7
el 3085 09 73.831 0.48 3.41E+14
316.5 82.8
468.1 47.8
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Contrast = (D2-D1)/Dl1

Fig. 4. Definition of image contrast.
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Fig. 6. Photograph of experimental setup for image acquisition (
left, ™Se : right).
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Fig. 7. Images of plate object with hole defects of diameter 0.5, 1, 2, 3 mn
and 2 mm thickness (**Ir : left, *Se : right).
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Table 4. Irradiation times for images acquisition.
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Fig. 8. Images of tube object with hole defects of diameter 0.5, 1, 2, 3 mm
and 2 mm thickness (**Ir : left, "*Se : right).
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Fig. 9. Contrast of acquired plate and tube images. (square and triangle
marker : "°Se images, circle and inverted triangle marker : **Ir images).

o] Bols Tsed AR A9l el ¢

2 2
[ ]_ SG" /\]—-g— o‘T‘ 1 3%/] é]!HE:]E% E]'LH
Auk, e ALgs qu=16%§q§9ﬁl”‘ 4

E 22

A2 JeERIQITE o7l Fd FA 9 At ol tialiA
7SSe—E- AHES ) Hoh UIHIUP Aags A & U
© A& Uehich, ZdAg ol e AEns F9dae]
é&%}aA°1 300 mn 270X Fdgk Jato] 1.3~2.5%, 200
mm Z7ol|A e Jido] 1.6~3.2%= FJA7} ¥

$-of] Bt} F-o| & Ao YePth o]AL AR
o}t A Qdo] oAl Halde] ol dAg =71E 7
A3 917 wiEell A7) 718k BAErt Ade] A
27} HolAFE FolA]7] wiitolt), F9lddol w2 A
alﬂﬂ A} AHEE w)nsfEE 200, 300 mm o 27

Foll X PSee] AWE} 2 B LT 200 mn 2
4 A% PSseo] 1.6~2.5%, PIro] 2.0~3.29%%, 300 mm
Fojo] A9 7seo] 1.3~2.0%, Iro] 1.6~2.5%0.2 BT
”%MQRMP£SQ%CeHHW%Gp%ﬂﬁW@Q
2 2 200 me] oA PSeo] AHEr} e Avhi=

l‘

Table. 5. QI Sensitivity of Images Using **Ir and ™Se.
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Fig. 10. SNR of acquired plate and tube images. (square and triangle

marker : ™°Se images, circle and inverted triangle marker : **Ir
images).
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Fig. 11. Photograph of wire-type image quality indicator (IQIs).

Fig. 12. Images of cooling tube using "°Se : SID 200 mn(left), 300 mn
(right).
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Comparison of Non-Destructive Testing Images using ““Ir and "Se with

Computed Radiography System

Sang Mook Kang”, Chang Il Chol”, Seung-Kyu Lee”, Sang Ki Park ' and Yong Kyun Kim"
“Department of Nuclear Engineering, Hanyang University, "Korea Electric Power Research Institute

Abstract - A computed Radiography (CR) system by use of reusable Image Plate (IP) offers a convenient and reliable way to replace a
conventional film-screen system for NDT (non-destructive testing) field. The quality of a radiography to detect a defect of welded
objects depends on the procedure embracing several factors such as measurement conditions, image plate type/class, radiation energy,
radiation type, and source to image plate distance. Also, the ability of images to detect a flaw reduces with increasing object thickness.
In the study, the properties of gamma ray source were summarized for NDT field and inspection images of CR image system
manufactured by FUJI were acquired using ">Se and ***Ir with welded objects. We analyzed the gray scale of hole defect image by using
XCAP image processing program and calculated the image contrast and SNR in definition. Also the sesitivities of image quality
indicator(1QI) were calculated for hot and cooling tube image of *Se and **Ir.

Keywords : Selenium-75, Iridium-192, Non-destructive testing, Computed Radiography
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