2008

A7 FABel T A4F 2 AARFY A5 A4E
SHY . 27” dex

Interaction of thermal stress with mechanical stress in circumferentially cracked pipe
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Abstract

For the cracked component under combined primary and secondary stress, an interacion between the loads
occurs and the secondary stress is relaxed by the primary load. To account for this phenomena, R6 code
provides the correction factor which is called V-factor. However, evaluation corrected with V-factor need to be
examined for its conservatism. In this paper the conservatism of the current V-factor is examined for the
circumferentially cracked pipe under the combined load and new evaluation method is proposed to reduce the

conservatism.
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Fig. 1 Schematic plot of failure assessment diagram
with and without secondary stress
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Fig. 2 circumferential through-wall and part-through
surface cracks
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Fig. 3 (a) Tensile curve for three different hardening
materials and (b) corresponding failure
assessment curve

Fig. 4 FE mesh for circumferential part-through surface
cracked pipe
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Fig. 5 Pipe under mechanical load((a) and thermal
load((b), (c) and (d)). (b) shows radial
temperature gradient, (c) axial temperature
gradient and (d) sectional temperature gradient.
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- Axial temperature gradient  g= 1.0
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Fig. 6 Variations of VV/Vo with L, for axial tension with axial temperature gradient : (a) 5=0.5, (b) #=1.0, (c) #=2.0
and (d) g=5.0
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- Radial temperature gradient 5= 0.5
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Fig. 7 Variations of VV/Vo with Lr for axial tension
under radial temperature gradient : (a) £=0.5 and

(b) =5.0
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Fig. 8 The effect of n on VV/\Vo for axial temperature
gradient with n=10 : (a)5=0.5, (b),4=1.0 and (b)
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