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The Study on Radiation Source Optimization for Boiler Tube Weldments

Sang-Ki Park, Yean-Shic Ahn and Doo-Song Gil
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2.1 Ir-192(Iridium-192)
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Fig. 1 Ir-192 photodisintegration
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Table 1 Ir-192 radiation energy

Energy Intensity Energy Intensity
[keV] [#/decay] [keV] [#/decay]
110.40 5817E-04 48458 1.519E-01
136.34 1.990E-03 485.30 2.300E-05
176.98 4.300E-05 489.06 2.083E-02
201.31 2.256E-02 58358 4517E-02
200.79 1.592E-01 593.49 4.210E-04
280.27 9.000E-05 599.41 3.900E-05
283.27 1.268E-02 604.41 8.200E-02
295.9%6 2.872E-01 612.46 5.340E-02
308.46 2.968E-01 703.87 2.527E-04
31651 8271E-01 765.80 1.300E-05
32917 8.296E-04 884.54 2.910E-03
374.49 3461E-02 1061.48 5.300E-04
41647 6.690E-03 1089.90 1.200E-05
42052 3.290E-03 1378.20 1.200E-05
468.07 4.781E-01
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Fig. 2 Se-75 photodisintegration
Table 2 Se-75 radiation energy
Energy Intensity Energy Intensity
[keV] [#/decay] [keV] [#/decay]
14.83 1122E-05 303.92 1.254E-02
24.38 2.515E-04 37350 2.357E-05
66.05 1.059E-02 400.66 1.092E-01
80.94 1.294E-05 41880 1128E-4
%6.73 3.258E-02 468.60 3.254E-06
121.12 1.638E-01 542.40 1.234E-07
136.00 5549E-01 557.80 8I977TE-09
19861 1.408E-02 572.20 3.389E-04
249.40 8416E-08 617.80 4.225E-05
264.66 5611E-01 821.60 1.307E-06
27954 2.381E-01

2.3 Yb—169(Ytterbium—169)
Yb-169% AAEZSE AOA Thulium-1690% <F
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Fig. 3 Yb-169 photodisintegration
Table 3 Character of radiation source
Item Yb-169 Se-75 Ir-192
Effectiveness 67308 | 667401 | 6121201
energy(keV)
Test range(mm) 2715 5730 19775
A half-life(day) 32 1185 74
Gamma factor
RA.1CiIm 0.125 0.203 0.48
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Fig. 4 Principal of radiograpic test
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Fig. 5 Variation of contrast on thickness
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Fig. 8 Radiography Image sensitivity
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(a) Image by Ir-192

(b) Image by Se-75
Fig. 11 Radiography test image

Table 4 Image quality sensitivity of test result

.. Tube Image quality
Source H;]é?gi) penetrating indicator
thickness sensitivity(%)
r-192 0.32 16 2.0
Se-75 0.16 16 1.0

FoHEA A4 032 mmZt EIE (e Seo
o o3l H5H Fdem FHEA APHA 016 mm7t
RIFSTE Se-h= Algeh FigAo] 1922 Al
g gl viste] AHErt 28 A= 953 S
2 S Sltkh Table 4= BY|FE WAMIAG A3
Fredide] AHEE YEepdL

(]

5.8 E

ARl Aol S 27 7] e E AR
FAC Ak AR UAE wFAIAT ok Bl
AR e] HALAREREA] 12 e T2 A4
o gith shEdA A PAFIRAAE Y FErt
HlA gk FAYE r-10E dBH o= #§slo]
g, ol AT ANE ey B ARSI

1) 2RI9AE o]43h GRS 9] WAk XKl A
TS FINY Ay} FIFAZE 30 mm oldlllME
7)1Eo ARgE S 19201 Hlske] Se-759k Yb-169

e ARGy AL 7T 5 A

]
19581143

AT

SRR N7}
-e-mail . skpak@kepri.re.kr

.o}ed Al

RESR T
195813 4)
AT
A ARG S

-e-mail : ysas@kepri.rekr

NG - SRR ERE 285 4%, 20104F 8

2) HYHFHE S5 YAMAFLAIGA A 7]Eel A}
gatolgkd Ir-1929 Se-759] WAMAREIIAbe] AW
TE HwE A 1925 ARSE A E
A AEA 032 mm7t AEEJ oY, Se-HE A
23 F3dAto = 016 mme] AEAe] olgow
Al 71 vls) 2n) ol d st s FEE 4 3l
omg L polglEn AAlE Se-75E tiA|EH]
A g-x|ofof gt

3) Se-oE A&FoEA AP FAZE 7PEA,
WA oUA7} Gtol AR AgiAe] YA W
A T)EES Y e olFo] S-S FelEith

ole] Az} o] 1Eet AAAS FAZL ekl F
Ag Ao FAGe] WA AdozE A Ir-1927}
Agrjo] gronf B AFAnt FA7E gk AlgAl
daire o7t e WA AYS A8k Ao
WA o] AMEE A7) Bloz E]ly
o2 ofAl WAk HYS YLAHE = AS AUt
I AR Tl A WA A9 A st

88z Aol adn £

ot

o=

ral

1. Patrick O, Moore, 2006, American Society for Non-
destructive  Testing  Chapter 7 Principle of Film
Radiography, 140~150

2. American Socity for Nondestructive Testing, 2006,
Nondestructive Testing Handbook Volume 4 Radio—-
graphic Testing Third Edition, Selection of Radio—-
graphic Source 74~78

3. Lee Ey Jong, The Korean Nondestructive
Publication Gold, Radiography Test 2005, 51-65, Korean

4. Lee Sung Shik, Im Sung Jin, Han Hyen Soo, 2001,
Development Radiography Testing Method for Using
Se-75,The Korea Society For Nondestructive Testing,
Spring Science Meeting Book, 40~46, Korean

5. Park Sang Ki, Lee Yeang Ho, The Study on Image
Sensitivity Evaluation for Digital Radiography Image,
Journal of the Korea Society for Power System
Engineering, 12-6

Testing

p

AT

AR AR A
-e-mail : kds6801@keprirekr

367



