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UDC 621.039.8
JAPANESE INDUSTRIAL STANDARD J 18

Classification and Testing of Sealed Z 4821-1988
Radloactive Sources

1. Scope

This Japanese Industrial Standard specifies the grades and testing of
sealing performance of sealed radioactive sources, hereinafter referred to
as the "sealed sources". |

Remarks 1. This standard does not specify the "sealed radioactive
isotopes" designated in the "Law Concerning Prevention
from Radiation Hazards due to Radioactive Isotopes', etc.

Further, this standard covers the general conditions of
usage and does not consider the usage in special environ-
ment nor the exposure to abnormal conditions such as
fire, explosion, corrosion, etc.

2. The units and numerical values indicated in { } in this
Standard are in accordance with the traditional units and
are Standard vealues. |

2. Definitions

For the purpose of this Standard, the following definitions apply.
Other terms and definitions are in accordance with JIS Z 4001,

(1) sealed source 'Radinactive source sealed in a capsule, the capsule
being strong enough to prevent exposure or dispersion of radioactive
material under its design conditions of the source.

(2) capsule Vessel or envelope to prevent the exposure or dispersion of
radioactive material,

(3) leakage Transfer of radioactive material from the capsule of sealed
source to the environment.

Applicable Standard:
JIS Z 4001~-Nuclear Energy Glossary
Corresponding International Standards:

IS0 1677-1977-Sealed radiocactive sources-General

I1SO 2919-1980-Sealed radiﬂaetive sources-Classification
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3. Grades

The grade of sealed source shall be degsignated by a letter C or E and a
combination of 5 digits and letter X indicating the performance given in
Attached Table 1.

The letter C shall be used in the case where the radin&utwity for each
group given in Attached Table 2 does nﬂt exceed the value given in- Attached
Table 3 and the letter E shall be used in the case where it exceeds this.

The 5 digits shall be the grade number (see Attached Table 1) representing
. the performance in the sequence of each test for temperature, pressure,
impact, vibration and puncture. For example, it is designated as C-63325.

4. Performances

‘When the sealed source is conducted with the grade tests of 5.1.4 to
5.1.8 according to its grade, the leakage shall be measured in each test by -
the method either one of those specified in 5.2 and its value shall cor- -
respond to the performance within the limit give in Attached Table 4. ‘

9. Tests

5.1 Grade Tests

5.1.1 Sealed Source Subjected to Test As the sealed source to be
subjected to test, hereinafter referred to as the Mest source”, either one
of the seaied, prntﬂtype( Y, dummy(z) and simulated(3) sources shall be
used. |

Notes (%) The prntotype source designates the original nf a model for
pmductwn of sealed sources,

(3) The dummy source deeagnates the source the capsule of which
has the same construction and is made of exactly the same
materials as those of the sealed source but using, in placee
of radioactive material, a substance resembling it in physical
and chemical properties.

(%)  The simulated source designates the facsimile of a sealed
source, i.e, a resembled source for test containing radio-
active matemal of traced quantity (it should be, ZPI'EfGI'E.bIY,
of the order of 8.5 MBq {95 uCi} consisting ﬂf *Na, °°Fe,
128Au, etc. with short half life).

9.1.2 Clasgification of Tests The test shall be conducted on the tempera-
ture, pressure, impact, vibration and puncture in each. Each test of this
clause may be conducted by the method evidenced as equivalent or superior
to that specified in this clause.

Further, it may be evidenced that the acceptance is ensured by the
past test resuits, -

p.1.3 Test Methods The test methods shall be as follows:

(1) Every test shall be conducted on two sources selected at random |
from test sources. In this case, the different test sources may .
be used at each test. .
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(2) In the case where the test source consists of double or more
capsules, the test on sealing performance shall be conducted on
at least one capsule.

(3) The tests on other than temperature shall be conducted at ordinary
temp erature .

(4) As for the source generating ions, the test may be conducted in
the state where the source is combined with the apparatus to con-
tain these sources.

0.1.4 Temperature Test The temperature test shall be as follows:

(1) Equipment The heating or cooling equipment shall have a test
zone volume of at least 5 times the volume of test source. In a
gas or oil-fired furnace, an oxidizing atmosphere shall be main-
tained throughout the test.

(2) Procedure The temperature test shall be conducted in air, but
in the case of low temperature test, an atmosphere of carbon
dioxide generated with using solid carbon dioxide (dry ice) may
be used.

The test source shall be held at least for 1 h at the maximum temperature
and for 20 min at the minimum temperature.

At the high temperature'test, the test source shall be heated to the test
temperature at least within the time indicated in Attached Table 3.

At the low temperature test, the test source shall be cooled o the test
temperature within 45 min.

The test sources of grades 4, 5 and 6 shall be subjected to the thermal
shock test. For this test, either other test source or the source passed
through temperature test may be used.

In the thermal shock test, the test source shall be heated at first to
the maximum {est temperature and shall be allowed to stand for 15 min as it
is. Then, the test source shall be transferred into water at 20°C or lower
within 15 5, This water shall be flowing at flow-rate of ten {imes or over
the volume of test source per 1 min or shall be stationary water of volume
of 20 times or over the source volume.

5.1.5 Pressure Test The pressure test shall be as follows:

(1) Equipment The pressure gauge shall have a pressure measuring
range at least 10 % greater than the test pressure. The vacuum
gauge shall be able to read an absolute pressure at least of the
order of 20 kPa {0.2 kgf/cm?},

Different test chambers may be used for the high- and low-
pressure tests.,
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(2) Procedure Place the test source in the chambér and hold the

test pressure for two periods of 5 min in each., Pressurized at

~each time from the atmospheric pressure, Conduct the low-

pressure {est in air.

Conduct the high-pressure test of grade 6 by a hydraulic method

using water as the medium in contact with the test source.

Preferably, conduct the high-pressure tests of grades 3, 4 and

o by the same method.

Further, in the case to be conducted by the oil-hydraulic method,

put the test source together with water in a flexible bag and
conduct the test by separating from oil in the chamber,

1
(a)

(@

(b)

9.1.6 Impact Test The impact test shall be as follows:

Equipment The equipment consists of the following:

Steel Hammer The hammer is of diameter 25 mm as given in
Fig. 1 and the lower face is a flat striking surface with its
edge rounded to a radius of 3 mm and the upper part is

equipped with means of attachment. The centre of gravity of
the hammer lies on the central line of striking suriace which

passes through the point of attachment. The mass of the
hammer is determined according to the test grade.

- Fig. 1. Steel Hammer |

Unit: mm

.

P25 K3

=

the anvil is fixed so that it may not deflect during impact.

Further, the upper face shall have the flatness sufficient to

place the test source on itseif.

Procedure Choose the mass of hammer according to the grade as
specified in Attached Table 1. . Adjust fo 1 m the distance from
the uppermost part of test source on the iron anvil to the lowest

part of hammer,

Adjust the position of test source so that the hammer may strike
the most vulnerable part of test source(™) and drop the hammer

freely. '

Note (*) In the case where the impact test cannot be conducted pro- |
perly because of the dimensions of fest source, etc.,, a guide =

pipe may be used.

Iron Anvil The mass is 10 timeé or over that of hammer .and,
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