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Intrinsic Strength Analyser

Automatic and fast measurement of crack initiating
Force TO according Endurica Protocols

www.coesfeld.com
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Measurement Goal

Prediction of operational lifetime of rubber products

by evaluation of the minimum Tearing Energy TO
that initiates crack growth

and evaluation of the critical Tearing Energy Tc
that instantly drives crack growth
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ISA - Instrumentation

= Instrumented Biaxial Set-Up

Start -
[ ]
S

upper clamping system t Dﬂ m [

of test specimen

\EII—/ loading cell of the axis Y
razor blade
___— e m

[ ]
r];;;m H 4%5__{ — test specimen
, __

| I | ~— razor blade tip

actuator loading cell
of the axis X  of the axis X bottom clamping system
of test specimen

actuator of the axis Y

T L\




Background

= Slow Speed Isolates TO

Strength test
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Measuring Approach

= Determine SO,c from F versus T data
= Map SOto TO

Ideal frictionless cutting of
unstrained material

SlJ,c

Cutting energy
measurements

Ultimate Strength

Crack tip bond-
breaking energy under
zero blade force

Cutting Energy, J/m?

Tearing Energy, J/m?
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Intrinsic ’ Dissipation in crack tip fields
Cutting
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Intrinsic Strength Analyser
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= Standardized and straight forward Measuring Procedure

= Fast Estimate of Intrinsic Strength TO

= Additional Measurment of Tc-Critical Tearing Energy of self-growing
crack

Endurica

Get Durability Right

Endurica testing procedure implemented
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Einstein discovers that time is actually money.




GC)ESI:EI_D/\J\_

MATERIALTEST

Literature

Measuring Concept and Proof of Concept
2019_TSTCA_Characterizing Intrisic Strength (Fatigue Threshold) of NR and BR
2020_AdvPolymSci_Fatigue Threshold of Rubber and ist Characterisation using Cutting Method

Comparison to Crack Growth Data
2019_TireTechInternational_Characterizing durability of rubber for tires
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for Plastics and Rubber
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