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Foreword 

This document (EN ISO 13967:2009) has been prepared by Technical Committee ISO/TC 138 "Plastics pipes, 
fittings and valves for the transport of fluids" in collaboration with Technical Committee CEN/TC 155 “Plastics 
piping systems and ducting systems” the secretariat of which is held by NEN. 

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text or by endorsement, at the latest by June 2010, and conflicting national standards shall be withdrawn at 
the latest by June 2010. 

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

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

Endorsement notice 

The text of ISO 13967:2009 has been approved by CEN as a EN ISO 13967:2009 without any modification. 
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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. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

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

ISO 13967 was prepared by Technical Committee ISO/TC 138, Plastics pipes, fittings and valves for the 
transport of fluids, Subcommittee SC 5, General properties of pipes, fittings and valves of plastic materials and 
their accessories — Test methods and basic specifications. 

This second edition cancels and replaces the first edition (ISO 13967:1998), which has been technically 
revised. 
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Thermoplastics fittings — Determination of ring stiffness 

1 Scope 

This International Standard specifies a method of determining the ring stiffness of bends and branches made 
from thermoplastic material and for use with plastics pipes having a circular cross-section. 

The method can be used to determine the stiffness of bends, equal branches and unequal branches, provided 
the fitting allows a diametric deflection of at least 4 %. 

NOTE 1 If a fitting has the same wall thickness, wall construction, material and diameter as a pipe tested according to 
ISO 9969, then, because of its geometry, its stiffness can be equal to or greater than that of the pipe. In this case, the 
fitting can be classified as having the same stiffness class as the pipe, without testing. 

NOTE 2 Any unequal branch can be expected to have at least the same stiffness as an equal branch, provided that it 
has the same main diameter, wall construction and material as the equal branch. 

NOTE 3 A reducer having the same wall thickness, wall construction and material in the transition zone as a tested 
bend or branch can be expected to have at least the same stiffness as the tested bend or branch with the largest diameter 
of that reducer. 

NOTE 4 The result of the test reflects the resistance the fitting has against deflection when installed. Advice on the 
significance of the test result is given in Annex A. 

2 Terms and definitions 

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

2.1 
ring stiffness 
S 
mechanical characteristic of a fitting, which is a measure of the resistance to diametric deflection under an 
external force applied between two parallel planes, as determined in accordance with this International 
Standard 

NOTE 1 This method uses a deflection of 3 % as the reference at which to determine this characteristic. 

NOTE 2 Throughout this International Standard, the term “ring stiffness” is used. In ISO 9969 that describes a method 
of determining the stiffness of a plastics pipe; the word “ring” is appropriate and is used to differentiate the circumferential 
stiffness or ring stiffness from the axial stiffness or longitudinal stiffness. The pipe test pieces have the shape of rings. 
Although fittings do not have the shape of rings, to emphasize the relationship between this International Standard and 
ISO 9969 and to stress that in both cases the stiffness is related to the resistance of the product to diametric deflection, 
the word “ring” has been retained in this International Standard for the determination of the stiffness of fittings. 

2.2 
compressive force 
compressive load 
F 
force applied to cause the diametric deflection during testing in accordance with this International Standard 
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2.3 
diametric deflection 
y 
change in diameter caused by a compressive force 

2.4 
percent deflection 
diametric deflection, y, expressed as a percentage of the inside diameter, Di, of the fitting 

NOTE Percent deflection is expressed as Equation (1): 

i
100y

D
×  (1) 

2.5 
fitting wall height 
ec 
overall thickness of the wall of a fitting, measured across the entire cross-section of the wall 

NOTE For examples of fitting wall heights, see Figure 1. 

 

Figure 1 — Typical fitting wall heights, ec 

2.6 
calculation length 
L 
external free length of a fitting, excluding sockets, spigots, inlet zones and half of the transition zones between 
body and sockets, measured along a line parallel to the fitting axis 

NOTE 1 The calculation length, L, depends on the geometry of the fitting, as specified in Clause 6. See Figures 3, 4 
and 5. 

NOTE 2 The length of loading is normally slightly shorter than the calculation length. This difference has no significant 
influence on the result of the test. 
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