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The Study on Fatigue Life Prediction under Biaxial Variable Load
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Abstract

Fatigue life prediction under multi-axial variable load were performed for Aluminium 7075-TG51

alloy using SAE Notched specimen & Torque

tube shaft component specimen. When variable

multiaxial load is applied to material, maximum damaged plane(critical plane) change. To clarily the

situation, experiment is performed on two diffcrent changing load path.

Tor multiaxial fatigue life prediction, miner rule is expanded to critical plane thecory. Shear based

paramcter and T[lliptical parameter give better correlation. This suggests that miner rule can be

applicable on multi-axial variable load.

Ae/2 ¢ Total strain amplitude

A&/2 : Elastic strain amplitude

Agy/2 & Plastic strain amplitude

A0y/2 . Plastic stress amplitude

o¢, b : TFatigue Strength Cocflicient & Exponent
&', ¢ : Fatigue Ductility & Exponent

S om - nominal stress at notch location

€,.om - nominal strain at notch location

2Nf @ Reversals to failure

Kr ! Stress concetration factor
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! notch stress
EN : notch elastic-plastic strain from Neuber
I ¢ Elastic Modulus

oN

K’ : cyclic strain hardening coefficient

n’' : cyclic strain hardening exponent

Op . Glinka notch stress estimation

£ : Glinka notch strain estimation

Cansmk Fully-reversed axialy loaded fatigue BMK
equivalent strength at the desired life

Cnme ‘Fully-reversed axialy loaded latigue modificd

elliptical cquivalent strength at the desired life
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Fig. 6 Notched SALE Specimen
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Fig.2 Multiaxial Random Loading on Critical plane
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