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Foreword 

This document (EN 10319-2:2006) has been prepared by Technical Committee ECISS/TC 1 “Steel - Mechanical 
testing”, the secretariat of which is held by AFNOR. 

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by endorsement, at the latest by April 2007, and conflicting national standards shall be withdrawn at the latest by 
April 2007 

This European Standard consist of the following parts under the general title Metallic materials – Tensile stress 
relaxation testing: 

 Part 1: Procedure for testing machines 

 Part 2: Procedure for bolted joint models 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, 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 United 
Kingdom. 
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1 Scope 

This part of EN 10319 specifies the test method for determining the stress relaxation of bolts tensioned in bolted 
joint models subjected throughout the test to overall constant strain and constant temperature conditions. 

2 Normative references 

The following referenced documents are indispensable for the application 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. 

Not applicable. 

3 Terms and definitions 

For the purpose of this European Standard, the following terms and definitions apply. 

3.1 
nominal diameter (d) 
diameter of the bolt in the cylindrical length Lc 

3.2 
thread diameter (D) 
diameter of the threaded ends of the bolt 

3.3 
cylindrical length (Lc) 
length of the cylindrical reduced section of the bolt 

3.4 
reference length (Lr) 
base length of the bolt used for calculating strain 

3.5 
overall length (Lt) 
overall length of the bolt 

3.6 
original cross-sectional area (So) 
cross-sectional area of the cylindrical length of the bolt determined at ambient temperature prior to testing: 

42 /dSo π=  

3.7 
extension 
increase in the overall length Lt 

A distinction is made between: 

3.7.1 
extension during tensioning (∆∆∆∆Lo) 
extension of the overall length Lt of the bolt during tensioning 
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3.7.2 
elastic reverse extension during unloading (∆∆∆∆Lt) 
back extension of the overall length Lt of the bolt during unloading at the end of the test 

3.8 
strain 
extension divided by the reference length Lr 
A distinction is made between: 
 
3.8.1 
specified initial elastic strain (εεεεeo) 
initial elastic strain of the bolt at the beginning of the test  

NOTE The specified initial elastic strain is calculated from the extension during tensioning ∆Lo ( reo / LLo∆=ε ) or is 
measured directly on the cylindrical length of the bolt with strain gauges. 

3.8.2 
residual elastic strain (εεεεer) 
strain calculated from the reverse extension ∆Lt ( rter LL∆ε = ) or directly measured in the cylindrical length of the 
bolt with strain gauges during unloading of the bolt at the end of the test 

3.9 
stress 
at any time during the test, force divided by the original cross-sectional area (So) of the bolt between: 

A distinction is made between: 

3.9.1 
initial stress (σσσσοοοο) 
stress at the start of the test, expressed as a product of the static elastic modulus ET at the test temperature and 
the specific initial elastic strain εeo 

eoT εσ ×= Eo   (1) 

3.9.2 
residual stress (σσσσrt) 
value to which the stress of the bolt has relaxed at the specified time t, after the test, expressed as the product of 
the elastic modulus ET or ETd and the residual elastic strain 

erTrt εσ ×= E   (2) 

NOTE The dynamic modulus of elasticity ETd should be taken, if the static modulus of elasticity ET at test temperature is 
not available. 

4 Symbols and designations 

The symbols and corresponding designations are given in Table 1. 
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Table 1 — Symbols and designations 

Symbol Unit Designation 

d mm Nominal diameter of the cross-section of the cylindrical length of the bolt 

Lc mm Cylindrical length of the bolt 

Lr mm Reference length of the bolt 

Lt mm Overall length of the bolt 

So mm2 Original cross-sectional area of the cylindrical length of the bolt 

εeo  Specified initial elastic strain 

εer  Residual elastic strain 

ET GPa Static modulus of elasticity at test temperature 

ETd GPa Dynamic modulus of elasticity at test temperature 

σo MPaa Initial stress 

σrt MPa Residual stress at time t 

t h Test duration 

T °C Specified temperature 

Ti °C Indicated temperature 

a 1 MPa=1 N/mm2. 

5 Principle 

The test consists of tensioning a test piece in the form of a bolt in a bolted joint model device to a specified initial 
elastic strain, subjecting the bolt to that strain for specific temperature and time and determining the residual stress 
in the bolt by unloading at the end of the test. 

The constant tensile strain and residual stress are derived from an extension measurement referring to the overall 
length of the bolt (bolted joint model A) or from strain gauge measurements at the cylindrical length of the bolt 
(bolted joint model B), all measurements being performed at room temperature. 

6 Apparatus 

6.1 Bolted joint model device 

6.1.1 General 

In the bolted joint model, a bolt with a cylindrical length and threaded ends is tensioned by two nuts against a 
flange (Figure 1). 

Bolts, flanges and nuts shall be of the same material. 
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