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Abstract

Welds of high-temperature pressurised componentasapreferential sites for creep damage accurouland
will frequently be the life limiting feature. Typ& failures, where cracking occurs between the (adfected
zone (HAZ) and parent material, are of particulamezrn in power station components. Typically daenadl|

be characterised by locally high strain rates m HAZ and local grain boundary separation leadmgrack
initiation and growth. A potential drop creep manihg technique is suggested and demonstratedass-eveld
creep test specimens to be sensitive to both stradncracking. The technique can be implementexhasray,
discretizing a larger area into local measuremeptsyiding contextual information and enabling the
identification of local increases in damage. ThHiuance of strain and cracking can be effectivadpagated to
indicate crack initiation. The proposed sensor Very simple and robust high-temperature hardwanditey

itself to in-situ measurements in the field.
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1. Introduction

Creep failure at welds will often be the life limig factor for pressurised power station componeoftering a
site for local damage accumulation. Overwhelmingbncern around girth weld failure is associateth Wiype
IV failure (Ellis, 1997; Perrin & Hayhurst, 1999;is#anathan & Stringer, 2000; Cerjak & Mayr, 200&1sa4n
& Rothwell, 2013). Girth weld failures are driveg the cross-weld axial stresses arising from irgepmessure
and additionally system stresses such as the bgmdinsed by the dead weight of the pipe (Cerjak &M

2008). High chrome steels are known to be partibutaisceptible and the widespread adoption of i8terial
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