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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial riyles of the ISO/IEC Directives, Part 2 (see www. iso. org/directives).
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Introduction

This document specifies a procedure for the control of the film processing systems by users by
processing pre-exposed strips.

These strips are pre-exposed by X-rays and are accompanied by a certificate from the film strip
manufacturer.

The user processes the pre-exposed strips in his film processing system and records the results. In this
document, Clause 4 shows the responsibility of the film strip manufacturer. The user is responsible for

Clayzes 510 8, whith Show compitance with the chosen fiim system ciassificatiom. |
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Non-destructive testing — Industrial radiographic films —

Part 2:
Control of film processing by means of reference values

1 [Scope

Thif document specifies a procedure for the control of film processing systems.

2 |Normative references

The following documents are referred to in the text in such a way that 'seme or all of their content
congtitutes requirements of this document. For dated references, only the edition cited gpplies. For
undated references, the latest edition of the referenced document (ineluding any amendments) applies.

[SO[11699-1, Non-destructive testing — Industrial radiographic, films — Part 1: Classificagion of film
systlems for industrial radiography

1SO|18901, Imaging materials — Processed silver-gelatin-tyype black-and-white films — Specifjcations for
stability

3 |Terms and definitions

For|the purposes of this document, the following terms and definitions apply.
[SOfand [EC maintain terminological databases for use in standardization at the following addresses:

— |ISO Online browsing platform: available at https://www.iso.org/obp

— |IEC Electropedia: availablejat http://www.electropedia.org/

3.1
film system
conpbination of film@nd film processing which is carried out in accordance with the instructjons of film
manufacturer andyor the manufacturer of the processing chemicals

[SOPRCE: 1SO1699-1:2008, 3.1]
3.2
film syst
filntsy
3.3

film strip
piece of film material on which different steps of constant optical density are exposed

em class

3.4

pre-exposed film strip

film strip (3.3) that is pre-exposed by X-rays so as to present at least ten different optical density steps
after processing

3.5
net density
diffuse optical density without base and fog density

© ISO 2018 - All rights reserved 1
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4 Manufacturing of pre-exposed film strips for control of the processing system

4.1 Size
The film strips shall have a minimum exposed area of 15 mm x 100 mm. The pre-exposed film strips

contain areas of constant optical densities in increasing optical density steps. These steps are used for
optical density measurements and a blank area for base plus fog density and life expectancy test.

4.2 Selection of film strip type

The selected type of film used for the film strips shall have a response to processing which is
representative for the set of films which are classified according to ISO 11699-1. Films of film/system
class C3 or|C4 are recommended for exposure of film test strips.

4.3 Examples of production of pre-exposed film strips

The expospire arrangement is shown in Figure 1. The film strip design is described in Figure 2 pnd
Table 1. A different design and material may be used if it provides the same optical density steps.

Dimensions in millimdters

1 2 3 4

/

Pb
Cu

=100

=100 21 000
Key
1  source
2 3 mm thick copper pre-filter
3  step wqdge
4 film

Figure 1 — Example of an exposure arrangement

The successive optical density steps on the film strip shall be exposed in order to obtain density
increments of about 0,3 after processing, for example by a step wedge as described in Table 1 and

Figure 2.

Appropriate precautions against scattered radiation shall be taken. The radiation source shall be a
constant potential X-ray tube operated at approximately 150 kV. The exposure time shall be chosen to
obtain a net density of approximately 2 at one of the first six steps (going from low to high densities)
of the film strip after processing the pre-exposed film strip at the processing conditions used for film
system classification according to ISO 11699-1.

2 © ISO 2018 - All rights reserved
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Key
1to|10 See Table 1.

Figure 2 — Design of step wedge

Table 1 — Height of steps; material: finé~grained copper

Height for 150 kV
mm
11,7
10,8
10,0
9,3
8,7
8,2
77
7,3
6,9
6,5

Step No.

O[O (N | U1 | D | W |IN |-

=
()

4.4 Measurement fields and determination of reference values

Thd steps for-détermination of reference values shall be as follows (see Figure 3):

Step X; the step with a net density close to D = 2.

Ste

To obtain the reference values, at least five pre-exposed film strips shall be processed in a classified
film system. The resulting densities shall have a maximum variance of AD = +0,1.

The reference values are obtained as follows:
— Reference speed index, Sy:

The average value of the net densities of step X is calculated. The speed index reference, Sy, is equal
to this average value, rounded to two decimals.

© ISO 2018 - All rights reserved 3
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— Reference contrast index, Cy:

The average value of the net densities of step X + 4 is calculated. The contrast index reference, Cy, is
the positive difference of the average densities of the steps X and X + 4, rounded to two decimals.

Dimensions in millimetres

2100
D=21 D =34
1
a «
a 0 1 2 3 4 5 6 7 8 9 10
—— ——
b X Xx+4
Key
D  optical density
X
1  blank field

step nuFber with a net density close to D = 2
f

QO

Position.
b Step.

NOTE Position and density of steps X and X + 4 on the strip can vary:

Figure 3 — Example of test strip

4.5 Pre-exposed film strip certificate

Certified gre-exposed strips shall always_be-accompanied by a certificate from the manufactiirer
containing|the following data:

— a description of the processing system, specifying the processor, chemistry, processing cycle pnd
the terpperature;

— the brand name and typeofithe pre-exposed film strip;

— the reference values fer-$peed index and contrast index and the step numbers for calculating|the
corresponding indicCes:

The referepce valdes for the optical densities of all steps should be included in the certificate. [The
reference alues-for the optical densities of at least the unexposed area, of step X, and of step X + 4 shall
be included in'the certificate.

The following data shall be displayed as shown:
— Processing: manual or automatic;
— developer type and immersion time;
— developing temperature;
— fixer type and immersion time;

— fixing temperature.

4 © ISO 2018 - All rights reserved
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Test strip:

— brand name;
— type.

Speed index:

— reference speed index (Sy);

— reference step (X).
Contrast index:
— reference contrast index (Cy);

— reference contrast step (X + 4).

Storage of pre-exposed film strips
Lexposed film strips shall be stored in a cool and dry place. The ' manufacturer shall sta

iry and the storage conditions.

User verification of compliance with a classified film system

Film systems of same manufacturer of films and processing chemistry

he films and chemicals under verification shall be used.

exposed film strip certificate according to 4.5.

tems)

heir processing chemicals and given processing conditions only.

e a date of

testing compliance with a classified film system, pre-exposed film strips of the same manufacturer

ystem, the
ified in the

Film systems of different manufacturer’s films and processing chemistry (jnixed

film types

rs may apply “mixed systems”, in which the film manufacturer is different from the m
he film-development chemicals, processing system and specified development conditi
e usersshall process certified pre-exposed film strips from the film manufacturer if de

onformity to the film manufacturer's classification is required. The measured index v

nufacturer
ns. In this
onstration
lues in the

es for the

certified film test strips of the film manufacturer. A user’s conformity statement for a mixed system
based on the film manufacturer’s pre exposed film strips shall then be considered equivalent to the
film manufacturer’s conformity statement for their film systems consisting of their film types in their

pro

5.3

cessing chemicals and their specified development conditions.

Processing conditions

5.3.1 Automatic processing

The automatic processor shall be set and maintained according to the recommendation of the
manufacturer. To avoid initial transient changes of processing quality, start-up procedures as
recommended by the manufacturer shall be followed before developing of the pre-exposed film strips.

©IS
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If the automatic processor is running continuously, pre-exposed film strips may be processed without
further conditioning.

5.3.2 Manual processing

The processing chemicals shall be mixed, replenished and temperature-controlled according to the
specified film system classification and the recommendations of the film manufacturer.

5.4 Processing of pre-exposed film strips

To achieve goodtramsport througit the autonTatic processor, the TeConmmendations of the manutactyrer,
covering processing and transport of small sized films, shall be followed.

5.5 Evaluation of the pre-exposed film strips

5.5.1 Calibration of densitometer

For diffusq optical density measurements, a densitometer with a minimum calibrated density range
from D = 0|to 4,5 shall be used if the reference film strips have exposed areasywith D > 4,0, otherwise
the calibrafed density range of the densitometer shall be atleast D = 0 to 4,0.

The densitpmeter shall be calibrated using a reference film strip with‘certified optical density steps.
The densitometer shall be considered calibrated, when the measudred densities of the reference film
strip match the specified densities to within +0,05.

5.5.2 Paframeters for processing system evaluation
The parameters for evaluation of the processing systenyare obtained as follows:

— Cy: contrast index: This is the difference between density Dy + 4 of step X + 4 and the density Dy
of steg X normalized to a reference speed indéx S, to eliminate speed influences. To calculate|the
contrast index Cy, the following formulaisused:

CX=(1)X+4—DX)-§—r §3)

X

sity of step 0;

— Dy: density of step X;
— Sx: speed index Dy <Py.

5.5.3 Coptrol offixing and washing

The achieved'quality of processed film depends partly on the presence of residual thiosulfate in the fi
emulsion 1 i X1 i it

To evaluate the fixing and washing, the following test shall be performed.

Use a test solution of 10 g of silver nitrate and 30 g of acetic acid per litre of distilled water. Apply one
drop of the test solution and apply it to a blank part of the processed film. Remove the excess fluid
after two minutes. This procedure is repeated on the other side of the film, opposite to the first spot.
The stain obtained shall be compared with a chart supplied by the film manufacturers and the life
expectancy of the processed film and shall be determined according to ISO 18901.

6 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=0479da167f2be207a85caf9239f05ab6

6

6.1

ISO 11699-2:2018(E)

Interpretation of results

General

After processing a test strip, the processing system parameters are calculated following 5.3.2. The
results are compared with the reference values as given in 4.5. A processing system is in compliance if

the

6.2

test results comply with the conditions given in 6.2 to 6.4.

Limits for Dg

The

6.3

The
tha

6.4

Thd
mot

7

The
are

If t
rep

Am

A ré

value of D¢ shall be less than 0,3.

Speed index (Sx)

obtained speed index shall not vary from the specified reference speed index Sy (see 4.
n +10 %.

Contrast index (Cx)

obtained contrast index shall not vary from the specified reference contrast index C; (|
e than -10 % or +15 %.

Checking intervals

processing shall be generally checked after each.neéw preparation of developer solution. A
gular control is recommended.

he ambient conditions vary significantly=“(i.e. mobile darkroom, temperature) or
enishment is applied, the control proceduyre shall be more frequent.

ore continuous control according ta’/Annex A is recommended.

Test report

port presenting the results shall contain the following information:
date of test;

processing: nfanual or automatic;

parameterisettings: temperature of developer and processing time;

brarnd-name and type of chemistry used;

H) by more

see 4.5) by

ditionally,

if manual

brand name, type and identification of certified film strips:

h)

base and fog density, Do (6.2);

speed index, Sy, and reference speed index, Sy (6.3 and 4.5);

contrast index, Cy, and reference contrast index, Cr (6.4 and 4.5).

The documentation of these results may be in the form of a written report, a display chart or a computer
program.
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9 Compliance with film system classification
For a film system of a given class, compliance with that class shall be obtained as follows.

When using pre-exposed test strips, the user's film system shall be considered to have the same
classification as stated in the manufacturer's data sheets, if the values obtained by processing the test
strips fulfil the conditions of Clause 6.

8 © ISO 2018 - All rights reserved
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