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Foreword

This European Standard has been prepared by the Technical Committee
CEN/TC 138 "Non-destructive testing", the secretariat of which is
held by AFNOR.

A second part of this standard is in preparation:

EN 584-2 Non-destructive testing - Industrial radiographic film - Part 2:
Control of film processing by means of reference values

This European Standard shall be given the status of a National
Standard, either by publication of an identical text or by
endorsement, at the latest by March 1995, and conflicting national

standards shall be withdrawn at the latest by March 1995.

According to the CEN/CENELEC Internal Regulations, the following
countries are bound to implement this European Standard: Austria,
Belgium, Denmark, Finland, France, Germany, Greece, Iceland, Ireland,
Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland, United Kingdom.
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1 Scope
The purpose of this standard is to fix the performance of fiim systems.

This standard is applicable for the classification of film systems in combinat-
ion with specified lead screens for industrial radiography (non-destructive
testing). This standard is intended to assure that the image quality of radio-
graphs - as far as this is influenced by the film system - is in conformity with
the requirements of European Standards such as EN 444. This European Standard
does not apply to the classification of films used with fluorescent intensifying
screens. :

Additional methods for evaluating the photographic process are described in
preéN 584-2 by which the performance of film systems can be controlled under the
conditions given in industry.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions
from other publications. These normative references are cited at the appropriate
places in the text and the publications are listed hereafter. For dated refer- ‘
ences, subsequent amendments to or revisions of any of these publications apply
to this European Standard only whennincorporated iniit by amendment or revision.
For undated references the Tatest edition of the publication referred to ap-
plies.

EN 444 Non-destructive testing - General principles for radiographic examin-
ation of metallic materials by X- and gamma rays

- prEN 584-2 Non-destructive testing - Industrial radiographic film - Part 2:
Control of film processing by means of reference values

3 Definitions

For the purposes of this standard, the following definitions apply:

3.1 film system

Combination of film and film processing which is carried out in accordance with

the instructions of the film manufacture and/or the manufacturer of the proces-
sing chemicals.

3.2 gradient G

Local slope of the characteristic curve at a certain density D. It is a measure
of the contrast obtainable with the film system.

3.3 granularity op

Stochastic density fluctuations in the radiograph which are superimposed on the
image of the object.

NOTE: The limiting values given in this standard are related to fixed ra-
diation energies and specified screens.
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3.4 CEN speed S

Reciprocal value of the dose Kg measured in Gray which results at a specified
diffused optical transmission density D of the processed film:

1 .
S = - (1)
Ks

3.5 film system class

Classification taking into account of 1imiting values given in table 1.
3.6 gradient-noise-ratio

Ratio of the gradient G and the granularity op. It relates directly to the si-
gnal to noise ratio. All1 further parameters determining the signal, such as the
modulation transfer function or the energy of the radiation, are considered to
be constant.

4 Sampling and storage

For product specification it is important that the samples evaluated yield the
average results obtained by usersJ) This will(require the evaluation of several
different batches periodically under conditions specified in this standard.
Prior to evaluation, the samples shall be stored according to the manufacturers'
recommendations for a length of time to simulate the average age at which the
product is normally used. The basic objective .in selecting and storing samples
as described above is to ensure the film characteristics are representative of
those obtained by a consumer at the time of use.

5 Test method
5.1 Preparation

The film samples shall be exposed to X-rays from tungsten target tubes. Inherent
filtration of the tube, plus an additional copper filter located as close to the
target as possible shall provide filtration equivalent to (8,00 + 0,05) mm of
copper. The potential across the X-ray tube shall be adjusted until the half-
value-absorption is obtained with (3,5 £ 0,2) mm of copper. A potential of ap-
proximately 220 kV generally meets this requirement.

The film system shall include a front and a back screen of 0,02 to 0,04 mm lead. If
single coated films are used, the emulsion coated surface shall face the X-ray
tube. Good film screen contact shall be ensured.
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5.2 Measurement of gradient G

Gradient G relates to a D versus 10910 K curve. Within the scope of this
standard G is calculated

dD
from the slope — of a D versus K curve at density (D - Dg), i. e.
dK

dD K dD
G2 —— 2 —. — (2)
d logip K logip e dK _

where -

K is the dose, in Gray, required for density (D - Dg)
Do 1is the optical density of an unexposed and processed
film including base (fog and base density)

The D versus K curve is approximated by a polynomial of third order. To obtain
a reliable curve a series of exposures are made to obtain at least 12 uniformly
distributed measuring paints between /density 1,0 and 5,0 above Dy.

The gradient shall be measured with)a maximUm uncertainty of £ 5 % at a confi-
dence level of 95 %.

5.3 Measurement of granularity op

The granularity is determined by linear scanning of a film of constant diffuse
optical density with a microdensitometer. Both emuision layers shall be record--
ed; 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 dev1at1on op is a measure of the granu-
larity.

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 dia-
meter of the aperture of the microdensitometer shall be (100 %+ 5) um.

In order to limit the low frequency noise the data measured with the microdensi-
tometer shall be filtered with a highpass filter with a cutoff spatial frequency
of 0,1 line pairs per millimeter.

The granularity shall be determined with a maximum uncertainty of + 10 % at a
confidence level at 95 %. At least six measurements shall be made out on differ-

ent samples.
5.4 Measurement of CEN speed S

The CEN speed S is evaluated for an diffuse optical density D = 2 above fog and
base Dg. The CEN speed shall be determined in accordance with values given in
table 2.
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6 Range of classification and 1imiting values

The film system classes are defined by 1imiting values which are determined in
accordance with clause 5.

In order to assign a film system class the film system shall meet all the limit-
ing 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 com-
plete film system. In general, the classification for X-rays as described under

5.1 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 datas
specified in clause 5 and the following:

- Dose Kg

- Processing:

Manual or automatic

Type of chemistry
Developer immersion time
Developer temperature,

Table 1: Limiting values for gradient, gradient-noise-ratio and granularity

Film Minimum Maximum
system Minimum gradient Gnin at gradient- granularity
class noise- 0D, max
D = 2 above Dy D = 4 above Dg ratio D = 2 above
(G/op)min | Do
D=2 above
Do
C1 4,5 7,5 300 0,018
C2 4,3 7,4 270 0,018
Cc3 4,1 6,8 180 0,023
C4 T 4,1 6,8 150 0,028
C5 3,8 6,4 120 0,032
Cé6 3,5 5,0 100 0,039
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