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Evaluation of mechanical properties of welding materials
by an instrumented indentation test
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ABSTRACT: When material properties depend much on positions in a material or it is difficult
to make test specimens from a material or component, an instrumented indentation test described
in ISO 14577-1, 14577-2 or KS B 0950 can be used to measure material properties and damage. In
this study, first of all, the principals of the instrumented indentation test, KS B 0950 are
introduced and yield strengths, tensile strengths and work hardening exponents of base materials,
heat affected zones and weld materials are measured. In addition, the influence of post-weld heat
treatment on the material properties are investigated.
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Fig. 6 Stress-strain curves for AAY
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Fig. 7 Stress—-strain curves for AAN
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Table 1. Measured values for AAY

o, (MPa) | 0, (MPa) n
B_R 329 526 0.202
B_L 314 491 0.196
H1 371 576 0.194
H2 378 614 0.207
H3 402 644 0.203
W1 399 601 0184
W2 427 588 0.156
W3 421 623 0.179
W4 427 620 0.173

Table 2. Measured values for AAN

o, (MPa) | g, (MPa) n
B_R 365.7 550.1 0.184
B_L 376.7 557.6 0.179
Hl1 420.7 618.8 0.177
H2 414.6 619.6 0.182
H3 4182 669.5 0.203
W1 432.0 634.5 0.175
W2 444.1 659.5 0.180
W3 453.0 668.6 0.178
W4 525.5 680.0 0.135
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