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New standardisation project: 
Tensile test of metallic foils and strips with a 
thickness smaller than 0.2 mm



New standardisation project: Tensile test of metallic
foils and strips with a thickness smaller than 0.2 mm

Johannes Aegerter ● Speira GmbH ● Research and Development Bonn, RDB ● 2023-10-17 2

Source: https://www.wikinger-verpackung.de

Source: https://www.braun.de 
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In the last years:
Strong impact on 

thin rolled products 
and standards by 
lithium-ion battery 

systems
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Standards for tensile testing on ISO and EN-level
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Standards for tensile testing on ASTM-Level
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• ISO/NP 6892-6:
• Parallel sided test pieces without a head
• Width bo = 15 mm
• Original gauge length Lo = 50 mm resp. 100 mm (recommended)

• Test piece preparation by using a double bladed cutter, e. g. Type “Cut7”
• Test piece geometry identical to DIN 50154 and diverse EN-Standards for

semi finished products out of aluminium (EN 546-1 und -2, EN 683-1 und -2)

• ASTM E345:
• Type A: Dog bone type: 
• Width bo = 12,5 or 0,5 in.
• Original gauge length Lo = 50 mm or 2 in.

• Type B: Parallel sided test pieces without a head:
• Width bo = 12,5 or 0,5 in.
• Original gauge length Lo = 125 mm or 5 in.

Test piece geometry
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Source: https://cut7.de/



Determination of the thickness
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• Tactile thickness determination by use of suitable devices at least 5 positions along the length.

• Gravimetric thickness determination:

• Use of the test piece itself

• Rectangular cut

• Punched blank

• Attention: - Cuts shall be free of any lubricants, oil or grease
- No rectangular or square cuts shall be punched
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ISO/NP 6892-6: Strain measurement (equal to DIN 50154)
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a) Direct strain measure-
ment on the test piece 
using an extensometer

c) 7.6.3Measurement of the 
change in distance between 
gripping jaws Lc via 
crosshead displacement

b) Measurement of the 
change in distance 
between gripping jaws Lc
via an extensometer

1 Gripping jaw

2 Test piece

3 Block

Lc Parallel length, here: 
distance between gripping 
jaws

Le Extensometer gauge length

Lo Original gauge length



Gripping jaws (ISO/NP 6892-6)
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• On one hand a surface roughness as low as possible to avoid fracture in the gripping area
• On the other hand high enough to prevent slipping of the test piece.
• Note: In some cases a coating of the gripping jaws with an elastomer (e. g. Vulkollan) may be 

helpful to fulfil these requirement.

• Edge radii of the gripping jaws:
• At least 0,5 mm to avoid fracture in the area of the gripping jaws
• If the strain is measured directly on the test piece

by an extensometer:
• Before specified value is only a minimum value. 
• This means convex gripping jaws or convex gripping jaw in 

combination with flat gripping jaws can be used
• If the strain is measured according distance between 

gripping jaws Lc:
• The maximum radii shall not exceed 1 mm.



• The test piece shall be gripped in the tensile testing machine so that its axis coincides with the 
line of action of the test force.

• Test piece which foldings:
• The lower end of the test piece can be loaded with a small weight which mass is lower than 0,5 % of the 

corresponding presumed proof strength.

• After gripping the test piece a maximum tension stress of 1/3 of the presumed proof strength is applied 
followed by de-loading up to approximately 5 % of the presumed proof strength. Then the real test will be 
started (attaching the extensometer, loading the test piece, etc.)

Gripping of the test piece (ISO/NP 6892-6)
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Optional pre-loading of the test piece in the elastic range
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Action

1 Gripping of the test piece

2 (new) Applying pre-load 1

3 (new) Holding of the pre-load 1

4 (new) De-loading below pre-
load 2

5 (new) Stop of testing machine

6 Applying pre-load 1

7 Fixing of extensometer 
and setting it to zero

8 Elastic deformation of 
the test piece

9 Plastic deformation of 
the test piece
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Determination of the properties (ISO/NP 6892-6)

Johannes Aegerter ● Speira GmbH ● Research and Development Bonn, RDB ● 2023-10-17 12

NOTE The slope of the elastic part of the 
stress/extension curve mE does not necessarily have 
to correspond to the value of the modulus of elasticity 
because the elastic deformation of the test set-up 
and/or the shear deformation of the gripping jaws 
coating are also measured, especially in test set-ups as 
in 7.6.2 and 7.6.3. Here the slope mE rather represents 
a quantity for determining the proof strength Rp0,2 
and the percentage elongation at fracture
A50 mm or A100 mm. However, under optimum test 
conditions the value and test set-up according to 7.6.1 
mE can be quite close to the value of the modulus of 
elasticity.



Methods for the determination of the slope of the elastic
line (ISO/NP 6892-6)
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• Linear regression method:
• Regression between two default stress 

values
• Automatic method for determination of the 

stress values for the linear regression:
• Slide segment method

• Hysteresis method



Strain measurement acc. to 
DIN 50154:2019-09, 
Figure 3a, Clause 8.3 
resp.
ISO/NP 6892-6, 
Figure 3a, Clause 7.6.1 

Stress-strain curves depending on the used strain
measurement system: Extensometer on the test piece
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Stress-strain curves depending on the used strain
measurement system: Extensometer on the gripping jaws

Strain measurement acc. to 
DIN 50154:2019-09, 
Figure 3c, Clause 8.5
resp.
ISO/NP 6892-6, 
Figure 3b, Clause 7.6.2 
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Kurvenformen in Abhängigkeit vom verwendeten 
Dehnungsmessverfahren

Strain measurement acc. to 
DIN 50154:2019-09, Bild 3a, Clause 8.3 resp.
ISO/NP 6892-6, Bild 3a, Clause 7.6.1

Strain measurement acc. to 
DIN 50154:2019-09, Figure 3c, Clause 8.5 resp.
ISO/NP 6892-6, Figure 3b, Clause 7.6.2 
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Kurvenformen in Abhängigkeit vom verwendeten 
Dehnungsmessverfahren

Strain measurement acc. to 
DIN 50154:2019-09, Figure 3a, Clause 8.3 resp.
ISO/NP 6892-6, Figure 3a, Clause 7.6.1

Strain measurement acc. to 
DIN 50154:2019-09, Figure 3c, Clause 8.5 resp.
ISO/NP 6892-6, Figure 3b, Clause 7.6.2 
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Compliance of the testing system

• Sum of the compliance of the single components:
Load frame, load cell, gripping system,…

• Compliance in the area of the gripping system: 
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1  Grip
3 Block
4 Elastomer (e. g. Vulkollan)
5 Elastic compliance of 

elastomer

Shear deformation of 
elastomers on the gripping jaws 
leads to higher elastic strains 
and to lower slope of the elastic 
line mE
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Validity of the test

• Slipping of the test piece between the gripping jaws 
is not allowed.

• The shortest distance of the position of the fracture
must be more than 5 mm from a gripping jaw
• Optical extensometer systems can give information about

the position of fracture and the validity of the test. 
• Especially, if robotic testing systems are used, such an 

automatic fracture position determination is mandatory.
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Use of computer controlled testing machines

• Computer controlled testing machines are normative in ISO/NP 6892-6

• Compliance of testing parameters

• Evaluation of the test

F
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New standardisation project: ISO/NP 6892-6
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• Title:
Metallic materials — Tensile testing —
Tensile test on foils and strips of metals with a nominal thickness less than 0,200 mm by using 
computer controlled testing machines

• Project is registered in the work programme of ISO/TC 164/SC 1 (responsible committee)

• Concerns were expressed by the US side (Duplication of ASTM E 345) 

→ Revision of ASTM E 345 and adoption of relevant issues of the registered ISO/NP 6892-6

→ Publication of the revised standard as ISO/ASTM standard (double Logo)
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