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Development of Small Sized Ir Sources for Non-Destructive Testing

Hisashi KATO, Akira SATQ, Hiroto KOGURE and Nobuo NADA+

Department of Radioisotope Production,

Radioisotope Center, JAERI

{ Recejved January 18, 1985 }
A method of obtaining a compact ngIr source with a high gamma-ray output is
described, which is based on assembling of thin targets after neutron irradiation.
To determine the optimum size of targets, neutron self-shielding factor and
specific activity were measured for several iridium targets with different size.
Then we found that the target of 1.6mm 1n.d1ameter and 0.4mm thick was suitable.

A 370 GBq{10 Ci) source consisting of the three targets was obtained by neutron
irradiation at JMTR. For adjustment in source strength, it is possible to

¢

assemble up to five targets for each source within 1.6mm" x 2.0mmt in size.

The parameter affecting on the image quality of radiographs, namely; contrast,
penetrameter sensitivity and unsharpness were measured by the use of assembly |
sources with different size. The effects due to the source size were not
recognized within the experiment. The assembly sources have excellent performance
characteristics for gamma-ray radiography, contribute to stabilize those supply

for users even if the specific activity of the irradiated targets is lower than

a predetermined value,

Keywords : l921r Source, Gamma-ray Source, Source for Non-destructive Testing,

Neutron Irradiation, Neutron Seif-shielding, Radiography
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Table 5 1921r assembly sources used for radiography
Source Number of contained Radioacti#ity
target

(mm) {piece/unit) {Ci/unit)
1.6% x 0.4 1 2.9
" 3 7.8
" "4 10.3
2.0° x 2.0 1 14.6

Table 6 Measurement of unsharpness

Assembly source Film density _ Unsharpness
{(mm) Step : Omm Step : 10mm (um)
1.6% x 0.4% 1 piece 2.4 1.6 583
1.6% x 0.4% 3 pieces 2.7 1.9 596
1.6% x 0.4 4 pieces 2.0 1.4 583
2.0% x 2.0° 1 piece 2.2 1.6 577
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Penetrameter sensitivity (%)

Penetrameter sensitivity (%)
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Fig. 4 Measurement of penetrameter sensitivity
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Fig. 5 Computer controlled scanning microdensitometer

for measurement of unsharpness
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Fig. 6 Measurement of unsharpness by Klasen's method



