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Foreword

ISO 11699-

1:1998(E)

ISO (the International Organization for Standardization) is a worldwidle federation

of national standards bodies (ISO member bodies). The work
International Standards is normally carried out through’ IS
committees. Each member body interested in a subject\for which
committee has been established has the right to(bé represen

pf preparing
D technical
a technical
ted on that

committee. International organizations, governmental‘and non-governmental, in

liaison with I1SO, also take part in the work.

Draft International Standards adopted by the\technical committees g
to the member bodies for approval hefere their acceptance as
Standards by the ISO Council. They~are approved in accordan
procedures requiring at least 75 % approval by the member bodies \

International Standard 1SO..11699-1 was prepared by Technica
ISO/TC 135, Non-destructivéytesting, Subcommittee SC 5, Radiation]

ISO 11699 consists of(the following parts under the general title No
testing — Industrialxadiographic films:

Part 1: Classification of film systems for industrial radiography

Part2: Control of film processing by means of reference values

Annex A of this part of ISO 11699 is for information only.

re circulated
International
ce with 1SO
oting.

Committee
methods.

n-destructive
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Non-destructive testing — Industrial radiographic films —

Parti‘:
Classijfication of film systems for industrial radiography

1 Sgope

The purpgse of this part of ISO 11699 is to fix the performance of film systems.
This part|of ISO 11699 is applicable to the classification of film systems in;eombination with specified lead screens for
industrial fadiography (non-destructive testing). It is intended to ensure thatthe/image quality of radiographs — fas far as this
is influenged by the film system — is in conformity with the requirements.of*International Standards such as ISP 5579. This

part of ISQ 11699 does not apply to the classification of films used with-fluorescent intensifying screens.

Additional methods for evaluating the photographic process are‘described in ISO 11699-2 by which the performance of film
systems ¢an be controlled under the conditions given in industry

2 Definitions
For the purposes of this part of ISO 11699, the following definitions apply.

2.1 film|system: Combination of filmiand film processing which is carried out in accordance with the instryctions of the
film manufacturer and/or the manufacturer of the processing chemicals.

2.2 gra(llient G: Local slope of the characteristic curve at a certain density D giving a measure of the contragt obtainable
with the fijm system.

2.3 granularity op:Stochastic density fluctuations in the radiograph which are superimposed on the image offthe object.

NOTE — [The limiting:Values given in this part of ISO 11699 are related to fixed radiation energies and specified screens.

2.4 1S0| speed S: Reciprocal value of the dose Kg measured in gray which results at a specified diffused optical

1 danct n A fi .
transmisstern-densiy-B-eHheprocessed-film:

S=— Q)

2.5 film system class: Classification taking into account the limiting values given in table 1.
2.6 gradient-noise ratio: Ratio of the gradient G and the granularity oy, related directly to the signal to noise ratio.

NOTE — All further parameters determining the signal, such as the modulation transfer function or the energy of the radiation, are
considered to be constant.
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Table 1 — Limiting values for gradient, gradient-noise ratio and granularity
Film Minimum gradient Minimum gradient-to Maximum
system G at noise ratio granularity
class
(Glop) min (0D) max
D =2 above D D =4 above D at D = 2 above D at D = 2 above D
T1 4,3 7,4 270 0,018
T2 4,1 6,8 150 0,028
T3 3,8 6,4 120 0,032
T4 3,5 5,0 100 0,039
3 Sampling and storage

For product
require the ¢
evaluation, f
simulate the]
described alj

4 Test{method
4.1 Prepgration
The film samples shall be exposed to X-rays from tungsten-target tubes. Inherent filtration of the tube, plus an

copper filter
potential acrj
potential of g

The film sys

4.2 Masl

Gradient G felates to a D versusdogy, K curve. Gradients G are determined at the two specific density points.
pve fog and base density and, density 4 above fog and base density. Within the scope of this part of |

density 2 ab
G is calculat

)
dK

of a D versu

specification it is important that the samples evaluated yield the average results obtained by users|

he samples shall be stored according to the manufacturer's recommendations for a length of time i

Dss the X-ray tube shall be adjusted until the ‘half value absorption is obtained with (3,5 + 0,2) mm of

tem shall include a front and a back\sc¢reen of 0,02 mm to 0,04 mm lead. If single coated films are
emulsion cogted surface shall face the X-ray tube. Good film screen contact shall be ensured.

valuation of several different batches periodically under conditions specified-in-this part of ISO 1169

This will
D. Prior to
N order to

average age at which the product is normally used. The basic objectivein selecting and storing samples as

ove is to ensure the film characteristics are representative of those obtained by a consumer at the timg

located as close to the target as possible shall-provide filtration equivalent to (8,00 + 0,05) mm of cg

pproximately 220 kV generally meets thisrequirement.

rement of gradient G

bd from the slopé

of use.

additional
pper. The
copper. A

used, the

[hese are
50 11699

5 K.curve at density (D — D), i. e.

dD K dD
X

G = = [
dlog;g K logige  dK

where

K

is the dose, in gray, required for density (D — D);

Dy is the optical density of an unexposed and processed film including base (fog and base density).

-2

The D versus K curve is approximated by a polynomial of the third order. To obtain a reliable curve a series of exposures is
made to provide at least 12 uniformly distributed measuring points between density 1 and 5 above Dy.

The gradient shall be measured with a maximum uncertainty of + 5 % at a confidence level of 95 %.
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4.3 Measurement of granularity  op

The granularity is determined by linear scanning of a film of constant diffuse optical density with a microdensitometer. Both
emulsion layers shall be recorded; this means that the depth of focus of the microdensitometer has to include both layers.
The specular optical density is converted into diffuse optical density after calibration. The standard deviation op, is a
measure of the granularity.

The optical density of the film shall be D = 2,00 + 0,05 above fog and base.

The scanning length on the radiographic film shall be at least 100 mm. The diameter of the aperture of the microdensito-
meter shall be (100 + 5) um.

In order tgtimitthetow frequency moisethe data measured-withrthe microdensitometer-stat-befitteredwittrahy

with a cut

The gran
measurer]

44 M

The 1SO 3

Dff spatial frequency of 0,1 line pairs per millimeter.

Lilarity shall be determined with a maximum uncertainty of +10 % at a confidence level at"\95 %.
nents shall be made on different samples.

pasurement of ISO speed S

peed Sis evaluated for a diffuse optical density D = 2 above fog and base Dg.\The ISO speed shall bg

in accord@nce with values given in table 2.

Table 2 — Determination of ISO speed  S#r0m dose K¢
needed for a film density D =2 above D

ighpass filter

At least six

e determined

log 10 Ks
ISO speed S

from to

-3,05 -2,96 1000
-2,95 -2,86 800
-2,85 -2,76 640
-2,75 -2,66 500
-2,65 -2,56 400
-2:55 -2,46 320
=245 -2,36 250
2,35 -2,26 200
-2,25 -2,16 160
-2,15 -2,06 125
-2,05 -1,96 100
-1,95 -1,86 80
-1,85 -1,76 64
-1,75 -1,66 50
-1,65 -1,56 40
-1,55 -1,46 32
-1,45 -1,36 25
-1,35 -1,26 20
-1,25 -1,16 16
-1,15 -1,06 12
-1,05 -0,96 10
-0,95 -0,86 8
-0,85 -0,76 6
-0,75 -0,66 5
-0,65 -0,56 4
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5 Range of classification and limiting values

The film system classes are defined by limiting values which are determined in accordance with clause 5.

In order to assign a film system class the film system shall meet all the limiting values of the gradient, the granularity and the
gradient-noise ratio of the system class according to table 1. The classification is only valid for the complete film system. In
general, the classification for X-rays as described under 4.1 can be transferred to other radiation energies and metallic

screen types as well as films without screens.

On request the manufacturers shall supply a certificate containing full data specified in clause 4 plus the following:

a) Dose K

b) Processging:
— m4dnual or automatic;
— tyge of chemistry;
— deyeloper immersion time;

— deyeloping temperature.
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