Evaluating the long-term strength of
polyethylene by using the Strain
Hardening Test
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SHT: Strain Hardening Test
Smart assessment of PE pipe material

fl Fast
@ Suitable for all PE types

: \ # Less material needed
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Lifetime performance of pressurised PE Pipes

Main failure mechanism
@ Slow Crack Growth (SCG)

-
~

Classic tests: accelerated SCG vV
@ Higher temperatures
# Detergent

@ Notches
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f an SCG fracture
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A closer look

@ Fibrils
(1 Stretched and broken
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Schematic view of SCG

Pipe wall
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Tensile test curve for PE
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Theory

Stress

Fibril formation....

.... and elongation
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Strain Hardening Test Method

INTERNATIONAL ISO
STANDARD 18488
2015 09401 0,30 mm or 1,0 mm thick
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Strain Hardening Test Method

Tensile test
@ Elevated temperature
@ Precise elongation measurement

80°C
20 mm/min
Non-contact extensometer
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Initial curve for two materials
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True stress — true strain curve
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Strain hardening modulus <Gg>
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Better quality ) <Gp> =45.2 MPa
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Different types of PE
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Consistent results
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Classic way of testing

Accelerated SCG
@ Time consuming
@ Not suitable for all materials
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SHT correlates well with classic tests
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materials
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The Strain Hardening Test

Fast

Suitable for all PE types

Less material

Low interlaboratory scatter

Good correlations with traditional tests

Kiwa Technology kiw(a!



More Information

Harald Ophoff: +31(0)6 2907 0409, Harald.Ophoff@kiwa.nl
Roland Valk: +31(0)6 5123 9363, Roland.Valk@kiwa.nl

Kiwa Technology — material research
Product development
Determination of material quality
Failure analysis

Exit Assessment program
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