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European foreword

This document (EN 17129:2018) 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 May 2019, and conflicting national standards shall be 
withdrawn at the latest by May 2019.

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.

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, Former Yugoslav Republic of Macedonia, France, 
Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, 
Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and 
the United Kingdom.
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Introduction

The method described in EN  ISO  527‑5, Plastics — Determination of tensile properties — Part  5: Test 
conditions for unidirectional fibre-reinforced plastic composites, is not applicable for unidirectional 
pultruded rods for the following reasons:

a)	 a pultruded rod is submitted to internal residual tensile stresses which affect its tensile properties. 
To determine the true performance of a pultruded rod, it is necessary to perform the tensile tests 
on the entire rod. Alternative solutions such as dumb-bell shaped specimens are not appropriate;

b)	 cylindrical test specimens are not described in EN ISO 527‑5.
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1	 Scope

This document specifies a method for determining the tensile properties of pultruded, unidirectional 
rods made from continuous fibre-reinforced plastic composites, in parallel to fibre direction.

It is applicable to pultruded rods which diameters are preferably ranging from 3 mm to 20 mm.

This method is suitable for use with continuous-fibre-reinforced plastic composites made from carbon 
fibres and glass fibres.

This method is suitable for use with all polymer matrix systems reinforced with unidirectional fibres 
having a cylindrical shape.

This method is not intended to be used for testing specimens such as tubes or yarns already covered by 
other test methods.

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  ISO  527‑1:2012, Plastics  — Determination of tensile properties  — Part 1: General principles 
(ISO 527‑1:2012)

EN ISO 291, Plastics — Standard atmospheres for conditioning and testing (ISO 291)

EN ISO 3611, Geometrical product specifications (GPS) — Dimensional measuring equipment: Micrometers 
for external measurements — Design and metrological characteristics (ISO 3611)

EN  ISO  7500‑1:2018, Metallic materials  — Calibration and verification of static uniaxial testing 
machines  — Part 1: Tension/compression testing machines  — Calibration and verification of the force-
measuring system (ISO 7500‑1:2018)

EN  ISO  9513:2012, Metallic materials  — Calibration of extensometer systems used in uniaxial testing 
(ISO 9513:2012)

3	 Terms and definitions

For the purposes of this document, the terms and definitions given in EN  ISO  527‑1:2012 and the 
following 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 http://www.iso.org/obp

3.1
gauge length
 L 0 
initial distance between the gauge marks on the central part of the test specimen

NOTE It is expressed in millimetres (mm).

[SOURCE: EN ISO 527-1:2012, definition 3.1]
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3.2
diameter
 d 
initial dimension of the cylindrical cross section in the central part of a test specimen

NOTE It is expressed in millimetres (mm).

3.3
test speed
rate of separation of the gripping jaws

NOTE It is expressed in millimetres per minute (mm/min).

[SOURCE: EN ISO 527-1:2012, definition 3.5]

3.4
stress
 σ 
force per unit area of the original cross-section within the gauge length

NOTE It is expressed in megapascals (MPa).

[SOURCE: adapted from EN ISO 527-1:2012, definition 3.6]

3.5
tensile strength
 σ M 
maximum tensile stress sustained by the specimen during a tensile test

Note 1 to entry: It is expressed in megapascals (MPa).

Note 2 to entry: It is corresponding to the stress at break.

3.6
strain
 ε 
increase in length per unit original length

NOTE It is expressed as a dimensionless ratio, or as a percentage (%).

[SOURCE: EN ISO 527-1:2012, definition 3.7]

3.7
tensile strain at tensile strength
tensile failure strain
 ε M 
tensile strain at the point corresponding to the tensile strength

Note 1 to entry: It is expressed as a dimensionless ratio, or as a percentage (%).

Note 2 to entry: See Figure 1.

Note 3 to entry: It is corresponding to the strain at break.

3.8
modulus
tensile modulus of elasticity
 E t 
slope of the stress/strain curve σ(ε) in the strain interval between ε1 = 0,1 % and ε2 = 0,5 %

Note 1 to entry: It is expressed in gigapascals (GPa).
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