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Abstract :

Recently power plants and oil refineries are focusing on capacity enlargement for better efficiency through

higher temperature and higher pressure. Thickness of boiler tubes becomes lessened due to oxidation and erosion
caused by high temperature burns gas flowing over tubes outside. Accordingly, mechanical stress of tubes is increa-
sing and that is a critical factor to make a crack and fracture. To prevent those sorts of accidents, aging assessment
for proper periodic repair and replacement should be conducted reliably and reasonably. We performed IIT test on
Cr-Mo steel, one of the most heat-resistant materials for facilities in power plants, and we report the test result and

the considerable effectiveness of TIT test.
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Fig. 1. Indentation load—depth curve,
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Fig. 2. Indentation morphology by spherical indenter at

maximum load,
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Table 1. Chemical compositions of X20CrMoV12.1 and SA213

T23
Steel Grade X20CrMoV12.1 SA213 T23

C 0.2 0.06
Si 0.3 0.2
Mn 0.3 0.45
Cr 11.2 225
Mo 1.0 0.1
Ni 0.5

v 0.3 0.25
Nb - 0.05
w - 1.6
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Fig, 3. Comparisons of tensile test and indentation test (a) yield strength of X20CrMoV12 1, (b) tensile strength of X20CrMoV12.1,

(c) vield strength of SA213 T23, (d) tensile strength of SA213 T23,
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Table 2, Requirements for tensile strength in previous stan—~

dard code
Grade Standard avs (MPa) | ours (MPa) | & (%)
X20C:MoV12.1 | DIN: 17175-79 490 690 23
ASME B&PV
SA213 T23 Code: SA-213 400 510 20
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