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Abstract: The first standards on digital radiography were published in 2005 in a world,
dominated by film radiography.  ISO 17636 -2, “X- and gamma-ray techniques with digital
detectors” was published in 2013. ISO TC44 SC5 WG1 "Radiographic testing of welds"
started in 2017 the official revision of ISO 17636. More than 450 comments have been
collected during the inquiry and had to be processed with some delay due to Corona
restrictions. The first time comments from China were obtained, especially on the figures.
As a result, we have now published ISO 17636-1:2022 (film) and ISO 17636-2:2022 (digital).
Nearly all figures have been updated. The large amount of comments caused a fine tuning
especially in part 2. The approach with the 3 compensation principles, which were newly
introduced in the first version of 2013, was confirmed. Extensions have been added for
automated testing and photon counting detectors. More specific requirements were added
for inspection of pipes by flat detectors and the normalized SNR requirements were modified.
The lower wall thickness limit for Se-75 sources was deleted as a compromise with our
French colleagues. Details and consequences of the implemented standard changes are
discussed. 
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Beginning of Mobil 

Weld Inspection

in Germany

Reichbahn at 1930

Berthold, Röntgenstelle Berlin, 

since 1933

X-ray inspection train of German

railway with insolated HV cables
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Rudolf Berthold

(1898 – 1960)

1933: Röntgenstelle at the State 

Materials Testing Institut Berlin-Dahlem 

Image Quality Indicator

IQI  “DIN wires”:

wires of different diameters 

of the material of the inspec-

ted object

Contrast Requirements 1935:

1,5% of wall thickness up to 50 mm, 

2% up to 100 mm, 3% abpve

Unsharpness by minimum distance:

distance           >    6x distance

source - object        object – film

Unsharpness < 1/6 * focal spot size 
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Image Quality Indicators stepped linearly
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Standard Development in Radiographic 
Testing and Inspection of Welds

1935 DIN 1914    (2 pages), Berthold / Vaupel

1954 - 1988 DIN 54 111  (from 3 to 16 pages), Vaupel / Mundry / Schnitger  

1997 - 2004 DIN EN 1435 (32 pages), Schnitger / Heidt / Ewert, film only!

2013 DIN EN ISO 17636  (Part 1 Film 39 pages, Part 2 Digital 63 p.) 

Ewert / Zscherpel

2022 DIN EN ISO 17636  Rev. 2 (Part 1 Film 44 p., Part 2 Digital 68 p.) 

Ewert / Zscherpel

Problem for Education:

>100 pages too much for one week, seperation of techniques into:

- RT-F (Film)     Level 1 und 2

- RT-D (Digital) Level 1 und 2 but        RT Level 3: Film & Digital
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Image Quality in Radiographic Testing

Geom. unsharpness by minimum

distance (group “zweckmäßige

Prüftechnik” at FA D of DGZfP):

DIN 54 111-1:1973 (8 pages) :

No intercept theorem anymore!

DIN 54109-2:1964       EN 462-3:1996

Contrast by minimum IQI number 

of wire type IQI in testing class A & B:

testing class A : ug = 1/7,5 (s/mm)1/3

testing class B : ug = 1/15 (s/mm)1/3

IQI requirements transferred to EN 1435:1997 & ISO 17636:2013, valid until today!
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First-Time May 2013: Replacement

of EN 1435 by ISO 17636 -1 & -2 !

2nd edition in 2022/2023

Part 1: analogue film Part 2: digital detector
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Revision of EN ISO 17636 starting 2020

ISO 17636-1:2022 ISO 17636-2:2023 changes relative to previous version:

Revision to consider all comments collected since 2013 

(ca. 450, majority from China for the first time)

ISO 17636:2013 by CEN TC121 SC5 WG 1 (meanwhile dissolved) in cooperation 

with ISO TC44 SC5 WG1 (secretary DIN: F. Bänsch, convenor U. Ewert)
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ISO 17636:2013 ISO 17636:2022

Update of figures, e.g. figure 1 in part 1 & 2

1988-2022: since 2022:
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1988–2013 only as graphs: since 2022 also interpolation formulas:

Bild 20: maximum X-ray voltage

1 - Copper

2 - Steel

3 - Titanium

4 - Aluminium

X-ray Voltage vs. Thickness (Appendix)
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Film Replacement by Digital Detectors

- Since more than 2 decades digial cameras are used in photography nearly 

exclusively. 

- Digital detectors penetrated nearly completely in medical radiology, NDT 

needs much more time.

- Reasons for delayed appilcations of digital detectors:
- Missing standards Normen (at the beginning!),

- Conservative experts and NDT manager,

- Non-educated personell,

- Reduced image sharpness of digital detectors compared to film.

- Some NDT personnel have still the opinion, that films deliver a better image 
quality than digital detectors. This is not correct!

- The evaluation of digital radiographs on the monitor is generally accepted, 
even when their brightness is not comparable with films on viewing boxes.

- Trained film inspectors are able after a short training to evalute radiographs 

on the monitor. 

- Correct radiographic exposure on-site requires training! 
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Motivation for Film Replacement by 

Imaging Plates or Digital Detector Arrays

• Shorter inspection and evaluation 

time (only virtually)

• New application areas by increased 

testing quality and higher dynamic 

range

• „more green“: No chemicals and

hazardous materials

• No consumables, therefore cost 

reduction

Film (AGFA D4)

Digital Detector Array (Hamamatsu)

after High Pass Filtering:
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DIN EN ISO 17636-2: Selection Criteria

for Digital Film Replacement Systems

Imaging Plate Systems (CR) and Digital Detector Arrays (DDA)

Examples in BAM Lab:
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EN ISO 17636-2 
Digital Radiography of Welds

Essential contents of this standard part (unchanged by revision):

I. Achievable IQI numbers for single wire and step-hole image quality 
indicators (identical with film)

II. Acceptable maximum image / detector unsharpness (with duplex wire 
IQI)

III. Selection of X-ray tube voltage or gamma source depending on  
material, material thickness and detector (as recommendation)

IV. Possible exposure geometries (also for plane detectors)

V. Minimum values for normalized signal-to-noise ratio (SNRN) 

VI. Metall screens materials and thicknesses

VII. New Compensation Principles
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Selection of a Suitable Detector

ISO 17636-2  
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Compensation principle II in ISO 17636-2 
if detector unsharpness is too high 
(too large pixel sizes)

Compensate missing spatial resolution by increased  
single wire visibility:

A lower spatial resolution, e.g. by a too low duplex wire 
IQI resolution (Dxx-1), can be compensated by a higher 
value of the single wire IQI visibility (Wxx+1).

Maximum three (new in 2023) IQI values could be used for 
compensation:

Required:

D11

W14

Not

OK

D12

W13

OK:

D10

W15

OK

D 9

W16

Duplex wire IQI

Single wire IQI  

OK

D8

W17

Testing class B

10 mm Wall Thickn.
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➢ Gamma and high energy radiography

➢ Change in exception rules for Ir-192, Se-75 (Part 1 &  2) only in the text, in tables of 

Annex B only references to paragraph 6.9!

➢ Missing info for panoramic projections with IQI near to film added. → Reference exposure

➢ Calculation of SOD (fmin) too complicated

➢ Graph added for b>t with plane detectors 

➢ Unsharpnesses uD vs. uG → moved to Annex F

➢ Current formulas not used by practitioners → graphs or tables added

➢ Changes for SNRN requirements when using compensation prinziple I

➢ 80% SNRN, if Umax < 80% of the values in figure 20 (Grenzenergiediagramm)

➢ Usage of ASTM wire type IQIs explicitely allowed

➢ Annex C shortened after revision of ISO 19232-5  (Measurement of basic spatial resolution 

SRb) 

➢ Consistent usage of SRb
image and SRb

detector (uim uD uG uT) in the text 

➢ Annex D: GV vs. SNRN; Note on fading added (PSL decay after hours to days)  

Changes in ISO 17636-2:2023 in 

comparsion to 2013, short version
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Summary

- Film replacement by digital radiography requires a different working procedure in comparison to 

film radiography to achieve an equal or even better image quality. 

- EN ISO 17636 replaced since 2013 the EN 1435!

- EN ISO 17636-2 describes the operation principles for film replacement by imaging plates (CR) or 

digital detector arrays (DDA).

- EN ISO 17636-1 is equivalent to EN 1435 with minor changes (gamma sources).

- New requirements for the selection of digital detectors for weld inspection based on detector and 

image unsharpness have been tabulated, they are unchanged in EN ISO 17636-2:2023!

- The essential parameters „specific contrast“ (µeff) „signal-to-noise ratio” (SNR) and  „basic spatial 

resolution” (SRb) determine the image quality in the digital radiographic image. Their relationships 

have been integrated into the training materials for digital radiolography accoding to EN ISO 9712.

- A required minimum SNRN value or a required minimum gray value (only für CR) replace the 

requirements for the minimum optical density in film radiography.

- New exposure set-ups alllow application of plane detector arrays or cassettes instead of films, 

which are attached to the curved object surface. EN ISO 17636-2:2023 was corrected here, new 

diagramms for easy usage were added.

- DDAs can reach a better image quality than X-ray films.

- DDAs can be exposed with lower radiation dosage as X-ray film systems.

- Digital detectors enable the inspection with an increased wall thickness range compared to film.



Questions… ?

The END
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