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Safety Testing of Ceramic Strontium-30 B-~Ray Source

Sho MAEDA, Muneaki SENOO, and Shigemasa ENOMOTO

Application and Development Section,

Radioisotope Center, JAERI

{Received September 1, 1977)

In a ceramic strontium-90 titanate B-ray source devel-
oped in Application and Development Section, capsule structure
and welding are described. Safety tests were made with the
dummy sources containing a nonradiocactive titanium dioxide
pellet; external pressure, impact force, puncture, maximum
temperature, operating temperature and thermal shock. Results

are compared with the performance requirements proposed by ISO.

Keywords: Ceramics, Capsule Structure, Strontium-920,

B-Ray Source, Safety testing
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Table. 1 Results of impact force resistance test

Momentunm (kg'm) _ 1-5 200 300 4-0 5-0
- 1) g s s
Judging method A B A i B AL B A Y B A B

Window TImpact E é
thickness | side ; i
peont | O L OO OOl x]| O X
50# | Rear cioloiololxioix
Side § cfo|lol x| x X
Front E‘ _E O é C | O % X O X
40p | Rear ocioloio|o x
Side E | ciolol o xix

1) A : Visual, B : Hot water bubble test
2) C): No damage or no leaks, X: Damaged or leaked

Table. 2 Results of puncture resistance test

Momentum {(kgem) 0.03 | 0.05 0.075 0.08 0.12
Judging methodl) A B | A B | A B|AiB|A B
Window Test :

thickness | part:

30 ¢ Window 0o 010 oo X
40 p Window O QQ QQ Qx OX

1) A : Vieual, B i Hot water bubble test
2) O : Wo damage or no leaks, X: Damaged or leaked

R
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Table. 5 Results of meximum temperature resistance test, heating time
time : 1 hr ' :

Tenperature (C) 1000 | 1050 1100 1200

1)

Judging

‘ method A LB A B | a B A B
Window
thickness
30 § ol ol x| x i x
40 p cRRiNe | ol ol x| X

1) A : Visual, B : Hot water bubble test
2} O : No damage or no leaks, X : Damaged or leaked

Table. 4 Results of operating temperature resistance
test,heating time : 24 hr

Temperature (C) 900 1000
Judgingl) i :
method ; 1
Window A LB A ; B
thickness
08 o i 0| x i X
40 p | o o x i x

1) A : Visual, B : Hot water bubble test
2) O : No damage cr no leasks, X: Damaged or leaked



JAERI-M 7305

Table. 5 Results of thermal shock resistance
test, heatingtime : 15 min

Temperature {¢) 10000 11000
Judgingl) ?
method E
Window A B A § B
thickness 5
30 ¢ o oloio
40 o: o]0 O

1) A : Visual, B : Hot water bubble test

2) (O : No damage or nc leaks,

X

1 Damaged or leaked

Table. 6 Safety test results of the sr fF-ray source

Performance
Type of test Test results Class reqirmsnt for
sy B -ray source
Temperature 900 ¢, 24 hr. 6 z
resistance 1100 — ©
Exaternzal z
pressure 300 kg/cm. 4 7
Tmpact force
resistance 5 ke.m 4 E
Puncture
registance nen 4 >
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Fig. 2 Cross section view of the mér/?—ray source
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(@)
| i
{b)

Fig. 6 The sources after impact force resistance test,
impact side, (a) ¢ side, (b) : front

window thickness : 40 4

3 Fig. 8 The sources after puncture resistance test,

- window thickness : 404




JAERI-M 7305

S TR gl

i
£
H
E
#
#
&
|

W
g ¥

Y

Fig. 9 The sources after meximum temperature resistance test,

heating time : 1 hr, window thickness : 404

Fig, 10 The sources sfter operating température resistance test,

. heating ftime : 24 hr, window thickness : 404
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