St & Journal of the Society of Naval Architects of Korea
H43A H25 20064 4& Vol. 43, No. 2, pp. 213-219, April 2006

Effect of Local Strain on Low Cycle Fatigue using ESPI System
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Abstract

Low cycle fatigue cracks are mainly detected at discontinuous welded locations with
high stresses under repeated cyclic static loads due to cargo loading and unloading.
Theoretical and analytical methods have been used for evaluation of local stress and strain
which have an effect on a prediction of fatigue life, but those have difficulties of
considering stress concentration at notched location and complicated material behavior of
welded joint or heat affected zone. Electronic speckle pattern interferometry(ESPI) system
is nondestructive and non-contact measurement system which can get the relatively
accurate full field strain at critical positions such as welded zone and structural
discontinuous location. In this study, local strain was measured on welded cruciform joint
by ESPI system and then low cycle fatigue test was performed. Effect of local strain on low
cycle fatigue life was examined by measured values using ESPI system. Moreover,
experimental fatigue life was compared with established S—-N curves using theoretical local
strain and stress calculated by Neuber's rule.
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Fig. 1 Actual, equivalent elastic, pseudo stress
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QUCHHeo et al. 2004).
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2.1 ESPI system

ESPI system 2 dI0IMe 2tHBACZ M2]
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% 2003).
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HEE 2 A grade 2 AH36 2 ZMZ o104
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Fig. 2 Geometry of welded cruciform joint
specimen (unit : mm)
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Table 1 Monotonic test results for engineering
steels (INHA Univ.2003)

K n'
Material Cyclic Strength  Cyclic Strength
Coefficient Coefficient
Base material ‘
(A-Grade) 582 0111
Base Metal
(AH36) 699.5 0.108

Table 2 Fatigue properties of the material (INHA
Univ.2003)

Ultimate
Type Modulus strength Strength
{MPa) (MPa) (MPa)

Young’s Yield

Weld 208,161 547.604 603.229

Base Metal

(A Grade)

Base Metal
(AH36)

200,033 264.281 440.793

207,420 384.495 512.655
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Fig. 4 Strain distribution on cruciform joint
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Fig. 5 Comparison of strain distribution
according to applied strain for a grade and AH36
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