
Institut für Eignungsprüfung
www.IfEP.eu 1

Metal Tensile Test: 
Recent findings out of Round Robin tests –

How important is the strain rate
for Tensile Strength?

Dipl.-Ing. Christian Weißmüller 

Christoph Sieg

28. testXpo
Internationale Fachmesse für Prüftechnik

Ulm
Thursday, 17th October 2019



Institut für Eignungsprüfung
www.IfEP.eu 2

IfEP GmbH – Institut für Eignungsprüfung

Since 2000; accredited 2005
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Since 2004



Institut für Eignungsprüfung
www.IfEP.eu 3

IfEP – Program

Reference materialProficiency tests

+2.600 participations of 650 
labs from 40 Ländern app. 8.000 sets á 5/6 Proben
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Specimen production

Precise machining of all requested specimen geometry
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„... evaluation of participant performance against pre-
established criteria by means of interlaboratory comparisons.“

ISO 17043: 
Proficiency testing 

Basics to proficiency testing

Interlaboratory comparison

„... organization, performance and evaluation of measurements or 
tests on the same or similar items by two or more laboratories in 
accordance with predetermined conditions.“
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 Feed-back for improvement of technical work

 Information about the performance of a certain method, machine or 
lab internal procedures

 Overview about the quality of a defined method in a testing sector, a 
country or a region 

 Learning effect 

 Goal: 
The participant is able to determine his quality in standard tests and 
to analyze it for room of improvement according to ISO 17025.

Proficiency tests; main targets
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Proficiency testing – general rules
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PT 1810 UM

Tensile test
flat specimens
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Field of participants

• 71 Labs
• 20 countries
• 44 accredited
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Material

• 1.4301 („V2A“)
• 19 specimens in final test
• Very sufficient, as standard deviation is

clearly under 1 % 
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Assessment limits

Limits depend on:

• Quality of material 
• Variation of participants:

• Anticipation: very narrow, as very good 
material



Institut für Eignungsprüfung
www.IfEP.eu 12

Summary:

• S Rp: 2,6 %, N.OK.: +/- 8 % 
• S Rm: 2,0 %, N.OK.: +/- 6 % 

• Limits Rm much higher than expected
Assessment limits
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Tensile strength

Result OK from 630 MPa – 709 MPa  

“Scrap”-material??????
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Analysis of results

Instructions for participants:

• Rp: 
30 MPa/s, method B, 
Explaination for the big variation of the outcome: resulting testing speed 
is commonly unknown in testing labs (became obvious in former 
publications and systematic comparisons between method A and B) 

• Rm:
strain rate up to max. 0,006/s
Even at speed sensitive materials (DC 06) up to now no big influence, not 
in the focus at all

• Statement of the labs mostly (75 %) at “0,006/s“, different statements, 
no correlation. 
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Homogeneity study:

• Clearly more the 19 specimens (summarized in the final report) were tested 
in the frame work of the homogeneity study. Every plate was tested at 
defined positions (prior production start)

• Questions:
• All plates from one batch?
• No effects of rolling, middle to the edges? 

• If ok, a number of specimens is tested extracted from running production = 
homogeneity test, speed sensible material: statement of a value of testing 
speed (no area), usually 30 MPa/s

• Very good material (when tested under reproducible conditions)

Analysis of results, a few steps back
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Analysis of results, a few steps forward

Retest by IfEP:

• Stress rate was limited to 30 MPa/s
• Variation of strain rate between 0,002/s und 0,008/s at 30 MPa/s 

constantly

• Rm (0,002/s): 674 MPa
• Rm (0,008/s): 658 MPa
• 16 MPa range, in PT: 70 MPa range
• Assumption: testing speed after Rp is ABSOLUTELY unnoticed
• One part of the labs seem to test very slowly, and the other very fast, 

most probable outside max. permissible of the standard. 
• Statements mainly at 0,006/s, no correlation 
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Summary

 The testing speed (although defined), leads to a high 
variation between the lab results in terms of Rp

 The speed control after Rp was not in the focus until now. 
With given materials one can notice a very high influence of 
the speed in terms of tensile strength. 

 Future proficiency test (2020) will examine this influence in 
a more detailed way.



Institut für Eignungsprüfung
www.IfEP.eu 18

IfEP GmbH
Daimlerstraße 8

45770 Marl
Germany

Tel. +49 209 00 09
ifep@online.de

the international database for 
certified reference materials
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