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JAPANESE INDUSTRLAL STANDARD JIS Z 4323 :1997

Universal film badges

Introduction This Standard is a Japanese Industrial Standard which is established

without any modification of the technical content of ISO 1757 Personal photographic
dosemeters, published as the first edition in 1980.

1 Scope This Japanese Industrial Standard specifies the universal film badges for
measuring the 1 cm dose equivalent, 3 mm dose equivalent and 70 um dose equivalent
which a person received from outside of his body by X-ray of 20 keV to 3 MeV in effec-
tive energy ory-ray and thermal neutrons of 20 keV to 3 MeV in photon energy, and 70
Mm does equivalent which a person received from outside of his body by j3-ray of 0.5

MeV to 3 MeV in residual maximum energy, and the methods for calculating those dose
equivalents by using these film badges.

Remarks 1 The method for judging performance in Annex 1, the method for calcu-
lating dose equivalent in Annex 2 and the method for measuring the re-
sponse to j3-ray in Annex 3 are specified respectively.

2 The normative references to this Standard are as follows

JIS K 75569 Universal badge films

JIS K 7652 Photography—Density measurements-Part 2 : Geometric
conditions for transmission density

JIS K 7653 Photography — Density measurements — Part 3 : Spectra
conditions

JIS Z 4001 Glossary of terms used in unclear energy

JIS Z 4331 Calibration phantom for X-, y- and j-ray personal dose-
meters

JISZ 4332 General requirements for personal X-ray and y-ray do-
semeters

JIS Z 4511 Methods of calibration for exposure meters and dose-
equivalent meters

JIS Z 8103 Glossary of terms used in instrumentation
JI5 Z 8401 Rules for rounding off of numerical values

3 The International Standard corresponding to this Standard is as fol-
lows :

IS0 1757 Personal photographic dosemeters

2 Definitions For the main terms used in this Standard, the definitions in JIS Z 4001,
JIS Z 4332, JIS Z 4511 and JIS Z 8103 apply, and the rest of the terms are as follows.,
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Remarks 1 Tissue absorbed dose or tissue absorbed dose rate is described as “tissue
absorbed dose (rate)” in this Standard.

2 Dose equivalent or dose equivalent rate 1s described as “dose equivalent
(rate)” in this Standard.

-

(1) residual maximum energy Energy corresponding to the maximum range of 3-ray
in the reference point of calibration.

(2) measured value A dose equivalent calculated from the film badge hefore round-
ing off.

(3) reference value The testing dose specified in the testing method as reference.

{4) error (&) The ratio of the difference between the mean value of measured values
(X ) and the reference value (H,;) to the reference value.

X - H|
H[I'

E =

(5) coefficient of variation (C) The ratio of the standard deviation () of n measured
values (X,) to the mean value ( X ) of measured values.

S 1] 1 ¢ —
C=wom === X -X
X x\jn-lé( =)

(6) response (R) The ratio of mean value (X) of measured values to the reference
value (H,).

X

H,

(7) referencey-ray The specific y-ray to obtain the dose characteristies.

R =

(8) relative response of y-ray (RR,) The ratio of response of X- y-ray having option-
al energy (R) to the response of reference y-ray (R, }.

RR},=%

(9) badge film That having packed high, medium and low sensitivity films painted
with photographic emulsions having appropriate sensitivity to radiation and dif-
ferent sensitivity in one unit or that having the equivalent performance.

(10) control film The badge film to be used to remove errors caused. by foggings of
natural radiation and photographic density of film characteristic.

(11) filter A filtering plate having material quality, thickness and size to give photo-
graphic density suitable for badge film for calculating dose equivalent.

(12) y-ray reference filter A filter specially selected to determine the dose character-
istic of y-ray out of the various filters set in the badge case.

{13) thermal neutrons reference filter A filter capable of obtaining appropriate film
sensitivity to thermal neutrons in the filter set in the badge case.
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(14) radioisotope neutron source A radiation source generating neutrons by nuclear

reaction such as **Am-Be, or a radiation source generating neutrons by sponta-
necus fission such as #*Cf.

(15) filter position A position on the badge film capable of observing the effect of fil-
ter.

(16) apparent dose A dose corresponding to the photographic density at the filter
position on the dose characteristic curve.

(17) net apparent dose A dose obtained from apparent dose at filter position sub-
tracted with apparent dose of control film.

(18) dose equivalent calculating formula The calculating formula to calculate the
dose equivalent from net apparent dose at each filter position of the badge film.

(19) proportionality test The test to confirm that the response corresponding to 1 em
dose equivalent is constant.

(20) using period In the case of continuously managing the personal dose, the period
decided with the performance of film badge and consideration on the management.
This period is defined by the period from the day when the film badge is exchanged
to the day before next exchange day. It is not taken into account whether radioac-
tive work 1s done or not during this period.

(21) dose characteristic A relationship between photographic density at the filter

position of y-ray reference filter (hereafter called y-ray reference filter position)
and the exposure of reference y-ray.

(22) y-ray relative sensitivity (RS,) A value obtained by dividing the ratio of net ap-
parent dose in the case of irradiating X y-ray to the exposure (N) by the ratio of
net apparent dose in the case of irradiating reference y-ray to the exposure (N,).

(23) film energy characteristic A relation between energy of X y-ray and y-ray rela-
tive sensitivity.

(24) fading The phenomenon that photographic density after development is less

than the photographic density immediately after irradiation because of variation
by time of latent image made in the film emulsion.

(25) thermal neutron sensitivity The ratio of difference between net apparent does at
the filter position of reference filter of thermal neutron (hereafter called thermal

neutron reference filter position) and the net apparent dose at the y-ray reference
filter position to quantity of thermal neutron irradiated.

(26) film sensitivity to thermal neutron The ratio of net apparent dose corresponding

to density given by irradiation of thermal neutrons to quantity of thermal neutron
irradiated.

(27) relative response of 8-ray (RR;) The ratio of response of 3-ray having optional
5] i
energy (R) to the response of 3-ray of 2.2 MeV (**S -°°Y) in residual maximum
energy (Ry).

Documents


http://www.avadocuments.com/doc/jis-z-4323-1997
http://www.avadocuments.com/doc/jis-z-4323-1997

4

STP.JIS Z 4323-ENGL 1997 MR 4933L08 0549672 073 BN

Z 4323 : 1997

(28)

(29)

- (30)

(31)

(32)
(33)

(34)

- (35)

R
RR; =

Rg

relative sensitivity of 8-ray (RS;) A value obtained by dividing the ratio of net

apparent dose in the case of irradiating f-ray to the exposure (N') by the ratio of

 net apparent dose in the case of irradiating A-ray of 2.2 MeV (*§, -*Y) in residu-

al maximum energy to the exposure (Np).

.
p
reference of tissue absorbed dose (rate) 70m tissue absorbed dose (rate) of j3-
ray at the reference point of calibration.

reference of #-ray dose equivalent 70 Um dose equivalent (rate) of 3-ray at the
reference point of calibration, obtained by multiplying dose equivalent conversion
factor, ete. with the reference of tissue absorbance dose (rate).

calibration of B-ray film badge To obtain response of film badge from the rela-
tion between the reference of 3-ray dose equivalent and the measured values.

reference calibration To set the reference of tissue absorbed dose (rate).

tissue equivalent material The material such as polyethylene-terephthalate,
polymetacryl-acid-methyl, polystyrene.

absorption plate of measurement of residual range A thin plate made of tissue
equivalent material placed immediately before 2-ray measuring instrument hav-
ing thin window set at the calibration position, and used for determining the
residual range by measuring 2-ray attenuation curve,

radiation quality control filter A filter made of the low atomic number materials
used for setting the residual maximum energy at the reference point of calibration
to an appropriate value.

3 Performance

3.1

Error and coefficient of variation of measured values

3.1.1 X-y-ray When the film is tested according to 6.2.2 (1), its error and coefficient
of variation of the measured values shall be as follows :

(1) About the high sensitivity film, as for the error generated by irradiation of 0.4 mSv,

the response corresponding to the error shall be in the range of 130.3 at reliability
of 95 % and the coefficient of variation shall be 0.07 or under, and as for the error
generated by irradiation of 4.0 mSv, the response corresponding to error shall be in
the range of 1+0.1 with reliability of 95 % and the coefficient of variation shall be
(.05 or under. |

(2) About the medium sensitivity film, as for the error generated by irradiation of 30

mSv, the response corresponding to the error shall be in the range of 1+0.1 with
reliability of 95 % and the coefficient of variation shall be 0.07 or under.
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(8) About the low sensitivity film, as for the error generated by irradiation of 200 mSv,

the response corresponding to the error shall be in the range of 1+0.1 with reli-
ablity of 95 % and the coefficient of variation shall be 0.07 or under.

3.1.2 pB-ray When the film is tested according to 6.2.2 (2), as for the error generated
by irradiation of 3-ray of 4.0 mSv, the response corresponding to the error shall be in

the range of 1+0.15 with reliability of 85 % and the coefficient of variation shall be 0.07
or under,

3.1.3 Thermal neutrons When the film 1s tested according to 6.2.2 (3), as for the error
generated by irradiation of thermal neutrons of 0.4 mSv, the response corresponding to

the error shall be in the range of 1+0.3 with reliahility of 95 % and the coefficient of
variation shall be 0.1 or under.

3.2 Variation characteristic by time of measured values When the film is tested ac-
cording to 6.2.3, the variation rate by time for 30 days of measured values shall be 0.15

or under with reliability of 95 % for that stored at 20+5 C, and 0.25 or under for that
stored at 40", C.

3.8 Proportionality of measured values

3.3.1 X-y-ray When the film is tested according to 6.2.4 (1), the proportionality of
measured values shall be as follows :

(1) For high sensitivity films, the response to every dose equivalent is in the range of 1
T 0.15 with reliability of 95 % to the response of 4.0 mSv.

(2) For medium sensitivity films, the response to every dose equivalent is in the range
of 1+0.15 with reliability of 95 % to the response of 30 mSv.

(3) For low sensitivity films, the response to every dose equivalent is in the range of 1
3 0.15 with reliability of 95 % to the response of 200 mSv.

3.3.2 QB-ray When the film is tested according to 6.2.4 (2), the proportionality of meas-
ured values shall be as follows :

(1) For high sensitivity films, the response to every dose equivalent is in the range of 1
1 0.25 with reliability of 95 % to the response of 4.0 mSv.

(2) For medium sensitivity films, the response to every dose equivalent is in the range

of 1+0.25 with reliability of 95 % to the response of 30 mSv.

3.4 Energy characteristic

3.4.1 X-y -i'ay When the film is tested according to 6.2.5 (1), the relative response at

each energy of X+ y-ray for high, medium and low sensitivity films shall be in the range
of 11£0.3 with reliability of 95 %.
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3.4.2 pB-ray When the film is tested according to 6.2.5 (2), the relative response at
each residual maximum energy of 5-ray for high and medium sensitivity films shall be
in the range of 1£0.35 with reliability of 95 %. |

3.5 Directional characteristic of X- y-ray When the film is tested according to 6.2.6,
the response in every angle for high sensitivity film shall be in the range of 1 +0.3 with

reliability of 95 % to the response in O direction.

3.6 Stability for humidity When the film is tested according to 6.2.7, the response of
relative humidity of 90 % or over for high, medium and low sensitivity films shall be in
the range of 110.15 with reliability of 95 % to the response of relative humidity of 50 %

or under.

3.7 Stabﬂity for light When the film is tested according to 6.2.8, the difference be-
tween photographic density of the film irradiated by light and that of the film not irra-
diated by light shall be 0.02 or under with reliability of 95 %.

4 Structure
4.1 Film badges The film badges shall consist of a badge case and badge films.

4.2 Badge case The badge case shall consist of a part containing badge film and filter.

Further, the badge case may be attached with jig for equipment such as clip and the
like.

4.3 Filter The filter shall be possessed appropriate characteristics for calculating
dose equivalents of X-ray, y-ray, thermal neutrons and 3-ray.

5 DBadge film The badge film shall be that complied with the specification of JIS K
7689 or that equivalent in performance thereto.

6 Tests
6.1 Test conditions

6.1.1 Common test conditions The common test conditions shall be in accordance
with Table 1 unless specially specified 1n test methods of 6.2.

Tablel Common test conditions

! _ Item _ ‘ Conditions ‘
Ambient temperature C 20+5
Relative humadity % 60156
Atmospheric pressure hPa 1013%50
1 ecm dose equivalent rate of test environment | LSv/h I =0.2
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6.1.2 Calibrating apparatus and thermal neutron source The calibrating apparatus
and thermal neutron source to be used for testing shall be as follows :

(1) X-ray calibration apparatus The X-ray calibration apparatus shall be the X-ray
irradiation apparatus of which exposure (rate) has been measured by the exposure

(rate) measuring instrument having traceability to the exposure standard specified
n JIS Z 4511.

The ratio (quality index) of the effective energy to the energy corresponding to
the tube voltage shall be set at 0.6 or over. |

(2) y-ray calibration apparatus The y-ray calibration apparatus shall be “'Cs or ®*Co
y irradiation apparatus of which exposure (rate) has been measured by the expo-

sure (rate) measuring instrument having traceability to the exposure standard
specified in JIS Z 4511, or the reference y -ray source of '*'Cs or “°Co.

(3) pB-ray calibration apparatus The f-ray calibration apparatus shall be the fray
irradiation apparatus having traceability relating to 70 Um dose equivalent.

(4) Thermal neutron source Thermal neutron source shall be an apparatus which a
radioisotope neutron source or other neutron source is placed 1n a graphite pile or a
similar modulator. And thermal neutron generated in the modulator shall be used.
The traceability relating to fluence rate of thermal neutron shall be clear.

6.1.3 1 cm dose equivalent The 1 em dose equivalent shall be determined by multiply-

ing the exposure with conversion factor corresponding to energies of X+ y-ray given in
Attached Table 1.

Also, the 1 ¢cm dose equivalent for thermal neutron shall be determined by multi-

plying the thermal neutron fluence with conversion factor corresponding to thermal
neutron given in Attached Table 4.

6.2 Test Methods
6.2.1 Test methods general The test methods general shall be as follow -

(1) In case where the test 1s performed with a certain item out of test conditions
changed, the other conditions shall be in the range given in Table 1.

(2) The test dose shall be 1 em dose equivalent in the case of X* y-ray and thermal
neutron and 70 um dose equivalent in the case of 3-ray, and shall be set in the

range of 80 % to 120 % of the dose equivalent specified in each item, and the same
quantity shall be set for each set.

{3) X-ray energy shall be effective energy and 3-ray energy shall be residual maximum
energy, and the energy to be set at the time of irradiation shall be set in the range

of 90 % to 110 % of energy specified by each item and the same energy shall be set
for each set.

(4) The tests of 6.2.2, 6.2.5 and 6.2.6 shall be performed under the condition where the
film badge shall be arranged in front of the phantom specified in JIS Z 4331.
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(5) In the case where the film badge is arranged in the front of phantom, it is to be set
in the range shown in Fig. 1.

Further, the distance between surface of phantom and the calibration point of
film badge is optionally selected in the range of 1 cm to 3 cm and the setting error
shall be +2 mm, and the same condition shall be kept through each test.

Unit : em
10 10 -
>y — Phantom
Setting range of film badge
1l
F|
=
40x 1

Fig. 1 Setting range of film badge on phantom

(6) The test specified in 6.2.2 shall be performed, whenever the lot of badge film is
varied. However, except the tests by #-ray and thermal neutron.

(7) In each test method, the mean value, standard deviation of measured values and
standard deviation relating to the mean value of measured values are to be ob-
tained with the following formulae, excepting 6.2.8.

(@) The mean value of measured values is obtained with the following formula.

2. X,
¥ ==l
n
where, X : mean value of measured values (mSv)
X, i- th measured value (mSv)
n : number of measured values

(b) The standard deviation of measured values is obtained with the following for-
mula.

3 Z\/Li(}{s _"f)z
n—1i2

where, S standard deviation of measured values (mSv)
X; ! i-th measured value (mSv) |
X mean value of measured values (mSv)

n : number of measured values
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(c) The standard deviation relating to mean value of measured values is obtained
with the following formula.,

Where, S _ : standard deviation relating to mean value of measured
values (mSv)

S : standard deviation of measured values (mSv)

n : number of measured values

(8) The calculating formula of dose equivalent relating to X: y-ray shall be in accor-
dance with 2 (1.3) of Annex 2 and the same formula is applied through all tests ne-
cessary for obtaining the measured values for each type of film badge.

(9) The judgment method of performance shall be in accordance with Annex 1.
(10) The calculating method of measured values shall be in accordance with Annex 2.

(11) The measuring method of response relating to j3-ray shall be in accordance with
Annex 3.

6.2.2 Test of error in measured values and coefficient of variation

(1) X-y-ray Prepare 50 film badges consisting of badge film of the same lot. Take 10
pleces as one group, make 5 groups, and take as H, group, H, group, M group, L
group and C group. Irradiate y-ray of *'Cs or ®*Co to each group as given in Table 2.
However, take C group as control films and do not irradiate y-ray.

Store the exposed badge films together with the control films for 8 days and then
develop them. Calculate the measured values from the high sensitivity film for H,
and H; groups, from medium sensitivity film for M group and from low sensitivity

film for L. group and obtain the response corresponding to error according to the
following formula.

where, R, : response according to error

£ :error

Table 2 Daose equivalent for error test

Unit : mSv
Group H, H M L
1 cm dose equivalent | 0.4 4.0 30 200

(2) fB-ray Prepare 12 film badges consisting of badge film of the same lot. Take 6 pieces

as one group, make 2 groups, and take as H group and C group. Irradiate 70 Um do-
se equivalent of 3-ray to 4.0 mSv to the film badges of H group. However, take C
group as control films and do not irradiate j3-ray.
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Store the exposed badge films together with the control films for 3 days and then
develop them. Calculate the measured values from the high sensitivity film for H
group, obtain the response corresponding to error by the formula (1).

(3) Thermal neutrons Prepare 6 film badges consisting of badge film of the same lot.
Take 3 pieces as one group, make 2 groups, and take as H group and C group. Irra-
diate 1 cm dose equivalent of thermal neutrons to 0.4 mSv to the film badges of H
group. However, take C group as control films and do not irradiate thermal neu-
trons.

Store the exposed badge films together with control films for 3 days and then
develop them. Calculate the measured values from the high sensitivity film for H
group, obtain the response corresponding to error by the formula (1).

6.2.3 Test of characteristic variation by time of measured values Prepare 40 film
badges consisting of badge film of the same lot. Take 5 pieces as one set, make 8 sets
and take two sets in each to make H group, M group, L group and C group. Irradiate -
ray of "*/Cs or ®Co to all film badges of H, M and L groups in accordance with Table 3.
However, take the badge films of C group as control film for each storing number of days
and do not irradiate y-ray.

Store the exposed badge films together with control films at ambient temperature of
20£5 C in accordance with Table 4. Furthermore, prepare 40 film badges consisting of
badge films of the same lot mentioned above and after treating them with the same
manner mentioned above, store these exposed film badges at ambient temperature of
40" C in accordance with Table 4.

After development, calculate measured values from high sensitivity film for H group
and from medium sensitivity film for M group and from low sensitivity film for L group.

For respective film badges stored at ambient temperature of 205 °C and 40% T,

take the mean value of measuring values of set corresponding to storing days of 3 days
as (Xo) and the mean value of measuring values of set corresponding to storing days of
33 days as (X ), and obtain the variation rate by time (R;) with the following formula :

X -Xdf

Xo

Table 3 Dose equivalent for test of characteristic variation by time

Unit : mSv

_g_rnup H M L
1 cm dose equivalent 4.0 30 200
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Table 4 Storing number of days for test of characteristic variation by time

Unit:d
Set (cumnjt_:m for each group) _ 1st | Z2nd
Number of storing days after :
. _ . 3 | 33
irradiation till development |

Remarks : In this Table, the 1st and 2nd sets are
determined by optionally selecting one

set in each from two sets constructing
each group.

6.2.4 Proportionality test of measured values

(1) X+ y-ray Prepare 100 film badges consisting of badge film of the same lot. Take 5
pieces as one set, prepare 20 sets and take 6 sets as H group, and 7 sets as M group
and L group. Irradiate y-ray of **'Cs or *°Co to each set of each group in accordance
with Table 5. However, take 1 set of each group as control films and do not irradiate

y-ray.

Store the exposed badge films together with control films for 8 days and then
develop them. Calculate the measured values from the high sensitivity film for H
group, from medium sensitivity film for M group and from low sensitivity film for L
group. Obtain the ratio of the response of 4.0 mSv for high sensitivity film, 30 mSv

for medium sensitivity film and 200 mSv for low sensitivity film to the response of
each dose equivalent.

Table 5 Dose equivalent of proportionality test

Unit : mSv
Group | H | M L \

1 cm dose equivalent 0.4 10 —HGU
2.0 20 150

40 1 30 200

6.0 4() 360

10.0 50 500

__Eﬂ 600

Remarks : The same value of 1 em dose equivalent
shall be applied for each set.

(2) B-ray Prepare 36 film badges consisting of badge film of the same lot. Take 3
pleces as one set, prepare 12 sets and take 6 sets in each as H group and M group.

Irradiate j3-ray to each set of each group in accordance with Table 6. However, take
1 set of each group as control films and do not irradiate j3-ray.

Store the exposed badge films together with control film for 8 days and then de-
velop them. Calculate the measured values from the high sensitivity film for H
group and from medium sensitivity film for M group. Obtain the ratio of the re-

sponse of 4.0 mSv for high sensitivity film, 30 m8v for medium sensitivity film to
the response of each dose equivalent.
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Table 6 Dose equivalent of proportionality test
Unit ;: mSv

_ Group l H i M T
0.4 8

70 Lm dose equivalent

15
30
40
60

oo ay = Do -

Remarks: The same value of 701um dose equiva-
lent shall be applied for each set.

r.

- 6.2.5 Energy characteristic test

(1) X+y-ray Prepare 120 film badges consisting of badge films of the same lot. Take 5
pieces as one set, prepare 24 sets and take 8 sets in each as H group, M group and L
group. Irradiate X- y-ray to each set of each group in accordance with Table 7.
However, take one set of each group as control films and do not irradiate X- y-ray.

Store the exposed badge films together with control films for 3 days and then
develop them. After the measured values were calculated from high sensitivity film
for H group, from medium sensitivity film for M group and from low sensitivity film
for L group, obtain the relative response for each energy.

Table 7 Dose equivalent for energy characteristic test of X+ y-ray

] Energy of X' ¥-ray 1 cm dose equivalent
| msSv
keV _ H group Mgroup | Lgroup
20 (0.26 3.4 24
30 0.21 2.1 15
45 0.20 1.7 12
70 028 | 24 17
100 0.43 il 3.6 28
662* 4.0 | 30 200
1250%* . 4.0_ 30 200

Notes*  This is energy of y-ray of ¥'Cs.

** This is energy corresponding to equivalent

conversion factor of y-ray of “Co.

Remarks : The same value of dose equivalent and energy
of X+ y-ray shall be applied for each set.

(2) f-ray Prepare 30 film badges cnnsistiﬁg- of badge films of the same lot. Take 3

preces as one set, prepare 10 sets and take 5 sets in each as H group and M group.
Irradiate f-ray to each set of each group in accordance with Table 8. However, take
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one set of each group as control films and do not irradiate 3-ray.

Store the exposed badge films together with control films for 3 days and then
develop them. After the measured values were calculated from high sensitivity film

for H group, from medium sensitivity film for M group, and obtain the relative re-
sponse for each energy.

Table 8 Dose equivalent for energy characteristic test of 3-ray

Residual maximum 70 Um dose equivalent
energy of 3-ray mSv
MeV H group M group
0.6 **'T1) | 12 110
1.3 (°Sr+™Y) 9 70 |
1.7 'Sr+7Y) 7 45
| 2.2(78r+™'Y) 4 30

Remarks: The same value of dose equivalent and en-
ergy of 3-ray shall be applied for each set.

6.2.6 Directional characteristic test of X: y-ray Prepare 95 film badges consisting of
badge film of the same lot. Take 5 pieces as 1 group and make 19 groups. Take 1 group
out of them as control films and do not irradiate X- y-ray. Take the normal direction to
the front of film badge as 0 in incident angle and irradiate X- y-ray given in Table 9
from total 9 directions of 0, 30" top, bottom and left, right, and 60 top, bottom and left,

right. For film badges, use one group in each direction and irradiate to each group suc-
cessively.

Store the exposed badge films together with control films for 3 days and then develop
them. After the measured values were calculated from the high sensitivity film, obtain

the ratio of response in the case of irradiating from each direction to the response of 0
direction.

Table 9 Dose equivalent for directional characteristic test of X- y-ray

X" y-ray energy 1 cm dose equivalent
keV mSv |
45 0.2
662* or 1 250** _ ] _ 4.0

Notes * This is energy of y-ray of *'Cs.

**  This is energy corresponding to equivalent con-

version factor of y-ray of “Co.

Remarks: The same value of dose equivalent shall be ap-
phed for each set.

6.2.7 Stability test for humidity Prepare 60 film badges consisting of badge film of

the same lot. Take 5 pieces as one set, prepare 12 sets and take 4 sets in each as H
group, M group and L group. Take 2 sets in each from each group and irradiate y-ray of
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¥7Cs or ¥Co in accordance with Table 10. However, take 2 sets from each group as con-
trol films and do not irradiate y-ray.

Store the exposed badge films together with control films at the environmental con-
ditions as given in Table 11 and then develop them. Calcutate the measured values from
the high sensitivity film for H group, from medium sensitivity film for M group and from
low sensitivity film for L: group. Obtain the ratio of response of 90 % in relative humidity
or over to the response of 50 % or under.

Table 10 Dose equivalent for stability test for humidity
Unit : mSv

Group H M L
1 cm dose eguivalent 4.0 30 200

Table 11 Storing environment of stability test for humidity

Set (common to each groups) I 1st, 2nd ‘ 3rd, 4th
Storing environment é{:}b_iient temperature C 30x5H
Relative humidity % 90 min. l‘ 50 max. l

Remarks: Concerning to the determination of 1st to 4th sets in this
Table, take as 1st and 3rd set optionally out of 2 sets ir-
radiated with y-ray and as 2nd and 4th set optionally out
of 2 sets taken as the control films.

—l

6.2.8 Stability test for light Prepare 10 badge films consisting of badge film of the
same lot. Take 5 pieces as one group, make 2 groups. Take one group out of them and
irradiate the light of 1 000 Lx from its front and back directions for 1 h in each. Take the
residual one group as the control films and do not irradiate light to it. After the badge
films of 2 groups were developed, measure photographic density of the film and obtain
the mean value and standard deviation for each group.

Furthermore, as for measurement of photographic density, the geometric condition
and spectral condition shall be in accordance with JIS K 7652 and JIS K 7653, respec-
tively.

7 Inspection The inspection shall be the type inspection and as for film badges of the
same type, perform the tests according to 6 on the following items and take those com-
plied with the specifications of 3 as acceptance.

(1) Error of measured values and coefficient of variation (X y-ray, 3-ray)
(2) Characteristic variation by time of measured values

(3) Proportionality of measured values (X- y-ray, 3-ray)

(4) Energy characteristic (X y-ray, j3-ray)

(5) Directional characteristic of X« y-ray
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