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Table 1. Sealed source classification (performance) requirements for typical usage

Sealed source class, depending on test

Sealed source usage
Vibration Puncture
Radiography-Industrial Source to be used in
. 3 3 1 3
device
Radiography 2 3 1 2
Gamma teletherapy 3 5 2 4
Medical -
Surface applicators 3 3 1 2
Gamma gauges Unprotected source 3 3 3 3
(medium and high energy) Source in device 3 2 3 2
Beta gauges and sources for low-energy gamma gauges or 3 ’ ) 2
X-ray fluorescence analysis
Oil-well logging 6 5 2 2
Portable moisture and density gauge 3 3 3 3
General neutron source application 3 3 2 3
Calibration source activity > 1 MBq 20 2 2 1 2
Category I 3 3 2 3
Gamma irradiation sources
Category II, III, IV 3 4 2 4
Chromatography 2 2 1 1
lon generators Static eliminators 2 2 2 2
Smoke directors 2 2 2 2
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Table 2. Classification of sealed source performance

A58 o) 430

A AL AT A R R A S

Class
Test
1 2 3 4 5 6 X
-40°C (20 -40°C(20min y+ i+
-40°C(20miny+ | -40°C(20miny+ | 400°C (1 600°C (1 hyan :
Temperature R i
©80°c( by 180°c(1 by thermal sho
i 200
External x kPa absolute 25 kPa absolute 25 kPa absolute 25 kPa absolute
Pressure | to2 MPa absolute | to 7 MPa absolute | to 70 MPa absolute |to 700 MPa absolute
Tmpact H Lo
and 10 times free Special
No test| drop on-asteel pad test
with 1.5 m height
3 times 10 min - .
30
, _ |25-50 Hzat 40 myey| > fimes 30 min
3 times 10 min and 50~90 Hzat | 25~30 Hz 1.5 mm
Vibration 25~500 Hz at 49 0.635 mm amplitude peak to Not used Not used
m/s* amplitude peak to | seak and 80~2,000
peak and 90~500 Hz )
at 90 m/s? Hz at 196 m/s
1g from 1m or 10g from imor - |- 50g from Imor | 300g from Imor
Puncture equivalent imparted | equivalent imparted equivalent | equivalent imparted
energy energy - imparted enezfgy‘ energy
1200C7HA] 228 &8 5 3t} 4-6 ool gt T2AE 2298 AHAR
= A FTAL VoA FAA AT & o83t ol Rt AR 25 kN/m'e) AriqrolA] s3k AlgA ¢
o 259 S48 A2A Gl o T U 2)S o) g-ght o w2AF)= A RF 7F T3] HEE orAL sx7b
A5 KA 0 2 Urol ATy, 7 Alge 23] AAaH
N@Aolole qhele ti7lgtos BgAIT ZHAE L
ol5 3L A= o] A} o]l ¢F=EL ¢lL
Table 3. Temperature-time relationship for tests at temperatures above R ZFA o) A= 2_0 kPa-J_ s ]E}i ‘i = ‘:‘i T
ambient glolot 0] 71HARS 98 FeACIAE SFol A3
T — sredol tiste] 10%01d 2 GEAA e % glolol wet.
e Mosimun e fimit olefgt AolAl o] oo} Bk AL F7)
30 P ZFolx FRRT AR BB A6 AEske WA=
B85 AREStoof ah fohe AR Foll DA el 2aE
180 10 & e e FEE B 5 Y] whel AFgakA Qolok
400 25 ;ﬂ_];]_.
600 40 ZRAE E VIS TUR 4 RaE AR
800 70 o} SR = 318 mme 2733 560 mme] olE 7+ 52
mm F7) 2] 2H| 13| 27H(STS 304)2 AMg-3le] == i),

1) Part of this test for class 6 is similar in principle to the test given by IAEA.
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Fig. 1. Chamber of low temperature test

Fig. 2. Test section of electric furnace for high temperature test.

(a) low pressure test (b) high pressure test

Fig. 3. The pressure test apparatus.
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Fig. 4. Drop apparatus for impact, puncture and bending test



(a) impact hammer

(b) puncture hammer

Fig. 5. Hammer for the impact and puncture test
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Fig. 6. Schematic diagram of static bending test. D is the diameter of
the sealed source.

loading  potting for the parallel axis of cylinders

control according D control according D

weight block

Fig. 7. Schematic diagram for the apparatus of a static bending test
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Table 4. Bending test class

Class Method Static force
1 No test
2 100N
3 500N
4 Three point bending test for sealed 1,000N
sources with L/D>15 _—
5 2,000N
6 4,000 N
7 Bending test for special form radioactive material
(L/D>10)
8 Bending test for brachytherapy needles (L>30 mm)
X Special Test
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Fig. 8. Ir-192 HDR sealed source for brachytherapy
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Table 5. Pressure and duration time for the pressure tests of Ir-192 HDR sealed source
Atmospheric Pressure Atmospheric Pressure Atmospheric
19.06kPa 18.1kPa
Depressurization test 100.50 kPa 100.50 kPa , 100.48 kPa
(5'10") (5 3")
2.16 MPa 2.16 MPa
Pressurization test 100.47 kPa (5 100.47 kPa (518" 10047 kPa
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Development and Application of Test Apparatus for Classification of Sealed

Source

Dong-Hak Kim, Ki-Seog Seo, Kyoung-Sik Bang, Ju-Chan Lee and Kwang-Je Son

Korea Atomic Energy Research Institute

Abstract - Sealed sources have to conducted the tests be done according to the classification requirements for their typical usages in
accordance with the relevant domestic notice standard and 1SO 2919. After each test, the source shall be examined visually for loss of
integrity and pass an appropriate leakage test. Tests to class a sealed source are temperature, external pressure, impact, vibration and
puncture test. The environmental test conditions for tests with class numbers are arranged in increasing order of severity. In this study,
the apparatus of tests, except the vibration test, were developed and applied to three kinds of sealed source. The conditions of the tests to
class a sealed source were stated and the difference between the domestic notice standard and ISO 2919 were considered. And apparatus
of the tests were made. Using developed apparatus we conducted the tests for '*Ir brachytherapy sealed source and two kinds of sealed

source for industrial radiography. '*’Ir brachytherapy sealed source is classified by temperature class 5, external pressure class 3, impact
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class 2 and vibration and puncture class 1. Two kinds of sealed source for industrial radiography are classified by temperature class 4,
external pressure class 2, impact and puncture class 5 and vibration class 1. After the tests, Liquid nitrogen bubble test and vacuum

bubble test were done to evaluate the safety of the sealed sources.

Keywords : Sealed source, Tests for classification, Test apparatus, **Ir brachytherapy sealed source, Sealed source for industrial radiography
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