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2 An energy approach for reproducible fatigue testing
Test frequencies for fatigue testing of FRP l I lp

ISO 13003 .
_— Hypothesis:
= A constant induced energy rate
e leads to reproducible temperature increase
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e AT max. 10 K o _ Simplification:
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2 An energy approach for reproducible fatigue testing

Principle of frequency-increase tests
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2 An energy approach for reproducible fatigue testing
Determination of stress-dependent induced energy rate

> fIimit,i (Omax,i) ) Eind,i (Ea,i 0-max,i)

uJp
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2 An energy approach for reproducible fatigue testing
Determination of suitable test frequencies

100

Calculated frequency f (Hz)
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3 Temperature-dependent fatigue behavior — strength-based

S/N-curves
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3 Temperature-dependent fatigue behavior — strength-based

Influence of temperature on fatigue strength l I lp
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3 Temperature-dependent fatigue behavior — strength-based
Influence of temperature on fatigue strength
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3 Temperature-dependent fatigue behavior — stiffness-based : _
Influence of temperature on stiffness degradation l I lp
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2 Temperature-dependent fatigue behavior — stiffness-based

Stiffness-based lifetime estimation via Ogin l I l
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4 In situ computed tomography for damage analysis
Principle for CT damage analysis

3D CT volume Defect analysis
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4 In situ computed tomography for damage analysis
Comparison of damage development for GF-PU and -EP at 23 °C
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4 In situ computed tomography for damage analysis
Quantitative damage development for GF-PU
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5 Conclusions _t

= Energy approach for frequency selection leads to a limited increase in specimen’s temperature

= Fatigue behavior
= Epoxy exhibits significantly improved fatigue properties compared to polyurethane
= Glass transition temperature seems to influence especially the low cycle fatigue

= Damage behavior
= Damage development similar for each temperature
= Damages can be separated in it's directions and layers
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