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European foreword 

This document (prEN 3988:2026) has been prepared by ASD-STAN. 

After enquiries and votes carried out in accordance with the rules of this Association, this document has 
received the approval of the National Associations and the Official Services of the member countries of 
ASD-STAN, prior to its presentation to CEN. 

This document is currently submitted to the CEN Enquiry. 
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Introduction 

This document is part of the series of EN metallic material standards for aerospace applications. The 
general organization of this series is described in EN 4258. 
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1 Scope 

This document applies to uniaxial strain-controlled low cycle fatigue testing of metallic materials 
governed by EN aerospace standards. It defines the properties that need to be determined and the 
terms used in describing the tests and test pieces. 

It specifies the equipment, the test pieces, the method of testing and the presentation of results. It 
applies to testing at ambient and elevated temperatures. 

The purpose of this document is to ensure the comparability and reproducibility of the test results. It 
does not cover the evaluation or interpretation of the results. 

This document is restricted to the use of test pieces having a circular cross-section. In some particular 
cases the practice can be applied to flat test pieces. The major difficulties concern the preparation of the 
test pieces and their alignment in the grips. 

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. 

ASTM E1012:2019,1 Standard Practice for Verification of Testing Frame and Specimen Alignment Under 
Tensile and Compressive Axial Force Application 

3 Terms and definitions 

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

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

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

— IEC Electropedia: available at https://www.electropedia.org/ 

3.1 
force 
F 
instantaneous load applied to the test section, in kN 

Note 1 to entry: Tensile forces are considered to be positive and compressive forces negative. 

3.2 
strain 
ɛ 
extension of the test piece gauge length, due to the force which is applied to the test piece, divided by its 
original gauge length 

Note 1 to entry: It is taken to be positive when the gauge length increases in length and negative when it contracts 
as a percentage. 

                                                             
1 www.astm.org. 
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3.3 
maximum strain 
ɛmax 
highest algebraic value of strain applied during the strain cycle as a percentage 

3.4 
minimum strain 
ɛmin 
lowest algebraic value of strain applied during the strain cycle as a percentage 

3.5 
mean strain 
ɛm 
half the algebraic sum of maximum and minimum strains as a percentage 

3.6 
strain range 
Δɛ 
algebraic difference between the maximum and minimum strains as a percentage 

Note 1 to entry: The total strain range includes elastic and plastic strain ranges. 

3.7 
strain amplitude 
ɛa 
half the strain range as a percentage 

3.8 
strain ratio 
Rɛ 
algebraic ratio of the minimum strain to the maximum strain 

Note 1 to entry: The A ratio, which is defined as the ratio of strain amplitude to the mean strain, is sometimes 
used. 

3.9 
stress 
σ 
force divided by the nominal cross-sectional area, in MPa 

Note 1 to entry: It is the independent variable in a stress-controlled fatigue test. 

Note 2 to entry: The nominal cross-sectional area (engineering stress) is that calculated from measurements taken 
at ambient temperature and no account is taken for the change in section as a result of expansion at elevated 
temperatures. 

3.10 
maximum stress 
σmax 
highest algebraic value of stress applied, in MPa 
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