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Abstract

- When material properties depend much on posmons- ma matﬁnal or 1t is dlfﬁcult to make test specimens from a
materlal or component, an instramented indentation test desoribed in- IS0 14577-1 14577-2 or KS B 0950 can be used
to measure material properties and damage. In this study ﬂrst of all,‘the principals of the instrumented indentation
test, KS B 0950 are introduced and yleld streugths ten d work hardemng exponents of base materials,
heat affected zones and weld materials are measured ‘addmon, the influence of post-weld heat treatment on the
material properties is investigated. Finally the fatlgue ife of butt welded specimens:are evaluated by the local strain
approach. To calculate local strains and stresses, elasto-plastlc ﬁmte element atmlyszs is conducted using the measured

propertles
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Fig. 1. Load vs. depth
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Fig. 2. Deformation
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Fig. 3. Welding of two plates
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Fig. 4. Post-weld heat treatment
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Fig. 5. Measuring points
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Fig. 6. Stress-strain curves for AAY
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Fig. 7. Stress-strain curves for AAN

Table 1. Measured values for AAY

g, (MPa) | o, (MPa) K n
B R 329 526 676.351 0.202
B L 314 491 725.892 0.196
H1 371 576 791.512 0.194
H2 378 614 851.361 0.207
H3 402 644 890.143 0.203
Wi 399 601 820.192 0.184
w2 427 588 785.433 0.156
W3 421 623 847.425 0.179
w4 427 620 839.317 0.173

Table 2. Measured values for AAN

o, (MPa) | o, (MPa) K n
B R 365.7 550.1 758.725 0.184
B L 376.7 557.6 751.109 0.179
H1 420.7 618.8 840.706 0.177
H2 414.6 619.6 844.903 0.182
H3 418.2 669.5 925.365 0.203
Wi 432.0 634.5 856.722 0.175
W2 444.1 659.5 897.955 0.180
W3 453.0 668.6 932.542 0.178
W4 525.5 680.0 891.049 0.135
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Fig. 8. Stress vs. strain by tensile test
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Table 3. The fatigue properties of base and heat affected materials
for SM 490 A

o1 & b c
(MPa)
SM 490 A 1003.3 0.178 -0.113 -0.458
SM 490 A
934.75 0.573 -0.09 -0.56
(HAZ)
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Fig. 11. Comparison of the predicted and experimental fatigue
lives for as-welded specimens
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