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Abstract  Boiler iz one of the most important utilities providing steam to turbine in order to supply
mechanical energy in thermal power plant. It iz composed of thousands of tubes for high efficient heat
transfer. The material for boiler tubes is used in such high temperaiure and pressure condition as 5407,
22MPa. The boiler tube material iz required to resist creep damage, fatigue cracking, and corrosion damages.
2.25%Cr-1Mo steel is used for conventional boiler tubes, and aunstenitenite stainless steel is used for higher
temperature boiler tubes. But the temperature and pressure of steam in power plant became higher for high
plant efficiency. So, the property of boiler tube material must be upgaded to fit the plant property. Several
boiler tube material was developed to fit such conditions. X20CrMoV12.1 steel is alzo developed in 1980% and
used for superheater and reheater tubes in supercritical boilers. The material has martensite microstructures
which is difficult to evaluate the degradation. In this thesis, degrade the X20CMoV12.1 steel at high
temperatures in electric furnace, and evaluate hardness with WVickers hardness tester and strengths with
Indentation tester.
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Table 1 Chemical composition of the 20CrMoV12.1
steel
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Fig. 1 Degradation test condition
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Fig. 2 The change of hardness of the degraded
materials at high temperatures
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Fig. 3 The change of Tensile strength of the

degraded materials at high temperatures
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Fig. 4 The change of Yield strength of the

degraded materials at high temperatures
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Fig. 5 The change of hardenability of the degraded
materials at high temperatures
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Fig. 6 The relationship between tensile strength and
hardness on X20CrMoV12.1 steel
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