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European foreword 

This document (EN 13100-2:2019) has been prepared by Technical Committee CEN/TC 249 “Plastics”, 
the secretariat of which is held by NBN. 

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 2020, and conflicting national standards shall be 
withdrawn at the latest by March 2020. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN shall not be held responsible for identifying any or all such patent rights. 

This document supersedes EN 13100-2:2004. 

In comparison with the previous edition, the following technical modifications have been made: 

— updating of the normative references; 

— definitions added and consequently editorial modifications in the text and in the figures. 

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, 
Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, 
Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of North 
Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United 
Kingdom. 
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1 Scope 

This document specifies fundamental radiographic techniques with film, which enable repeatable results 
to be obtained economically. 

This document applies to the X-ray radiographic examination of heated tool, electrofusion, extrusion and 
hot gas joints in plastics materials. 

It applies to joints in solid wall pipes and plates with a range of thicknesses from 5 mm to 100 mm. It only 
applies to pipes containing air or other gases at the time of X-ray testing. 

This document does not specify acceptance levels of the indications. 

2 Normative references 

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

EN 25580, Non-destructive testing - Industrial radiographic illuminators - Minimum requirements 
(ISO 5580) 

EN ISO 11699-1, Non-destructive testing - Industrial radiographic film - Part 1: Classification of film systems 
for industrial radiography (ISO 11699-1) 

EN ISO 11699-2, Non-destructive testing - Industrial radiographic films - Part 2: Control of film processing 
by means of reference values (ISO 11699-2) 

EN ISO 19232-1, Non-destructive testing - Image quality of radiographs - Part 1: Determination of the 
image quality value using wire-type image quality indicators (ISO 19232-1) 

EN ISO 19232-2, Non-destructive testing - Image quality of radiographs - Part 2: Determination of the 
image quality value using step/hole-type image quality indicators (ISO 19232-2) 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

ISO and IEC maintain terminological databases for use in standardization at the following addresses: 

• IEC Electropedia: available at http://www.electropedia.org/ 

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

3.1 
nominal thickness 
t 
nominal thickness of the parent material 

Note 1 to entry: Manufacturing tolerances are not taken into account. 

3.2 
penetrated thickness 
w 
thickness of material in the direction of the radiation beam including the thickness of the weld beads on 
butt fusion joints (if appropriate), or the additional thickness of the socket for electrofusion joints, or the 
combined thickness of the top and bottom half of the joint for multiple wall techniques 
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3.3 
object-to-film distance 
b 
distance between the radiation side of the test object and the film surface, measured along the central 
axis of the radiation beam 

3.4 
source size 
d 
size of the radiation source 

EXAMPLE  the focal spot size of the X-ray tube 

3.5 
source-to-film distance 
SFD 
distance between the radiation source and the film measured in the direction of the beam 

3.6 
source-to-object distance 
f 
distance between the radiation source and the source side of the test object, measured along the central 
axis of the radiation beam 

3.7 
nominal outside diameter 
dn 
specified outside diameter, in millimetres, assigned to a nominal size DN/OD 

[SOURCE: EN 12201-1:2011, 3.1.1.2] 

3.8 
outside diameter at any point 
de 
value of the measurement of the outside diameter through its cross-section at any point of the pipe or 
spigot end, rounded to the next greater 0,1 mm 

[SOURCE: EN 12201-1:2011, 3.1.1.3] 

4 Symbols and abbreviations 

Symbols and abbreviations are given in Table 1. 
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Table 1 — Symbols and abbreviations 

Symbols and abbreviations Designations Units 

b Object-to-film distance mm 

d Source size mm 
de Outside diameter at any point mm 

dn Nominal outside diameter mm 
f Source-to-object distance mm 

fmin Minimum source-to-object 
distance 

mm 

SFD Source-to-film distance mm 
t Nominal thickness mm 
w Penetrated thickness mm 
S Radiation source — 

F Film — 
α Inclination angle ° 

SDR dn /t — 

5 General 

5.1 Security measures 

Local or national or international safety precautions when using ionising radiation should be strictly 
applied. 

WARNING — Exposure of any part of the human body to X-rays can be highly injurious to health. 
Wherever X-ray equipment is in use, appropriate legal requirements should be applied. 

5.2  Surface preparation and stage of manufacture 

Prior to radiography the joint shall be cleaned to remove all traces of dirt etc. from the component surface, 
which might later cause difficulty in detecting defects. 

In the case of heated tool butt welded pipes, the external weld bead shall be removed prior to 
radiography. 

5.3 Location of the weld in the radiograph 

Where the weld is not likely to be clearly visible on the radiograph, high-density markers (e.g. lead) shall 
be placed on either side of the weld before testing. 

5.4 Identification of radiographs 

Symbols (normally lead markers) shall be affixed to each section of the object being radiographed. The 
images of these symbols shall appear in the radiograph outside the region of interest and shall ensure 
unambiguous identification of the section. 
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