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Intra-granular Distortion of 2.25Cr-1Mo Steel Crept at Various Test Conditions.

Hiroki Yosuizawa, Masashi Naxasuiro, Shigemitsu Kinara and Hideo Umaki

Synopsis : For evaluating the creep damage of 2.25Cr-1Mo steel, intra-granular distortion (IGD) analysis, a method of average
plastic distortion calculation in transmission electron microscope (TEM) was applied. Linear relation between creep
strain and average intra-granular distortion at 843K and 108MPa reported in previous report was examined with two
2.25Cr-1Mo steels and at various creep conditions. Relations between creep strain and intra-granular distortion of
tensile and stress accelerated creep test specimens were explained by single line, though temperature accelerator creep
test conditions such as at 943K reduced the distortion in grains with microstructural coarsening. Two steels showed
almost same distortion at stress accelerated conditions. Fine Mo,C precipitation with high dislocation density on the
middle portion of 2.25Cr-1Mo steel tube used for 220,000 hours in fossil power plant indicated the applicability of this
technique for long time degradation at service condition.
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Table 1. Chemical compositions and properties.

C Si Mn C Moo N 8 Ti Al P 602 0B Elong.
% % % % % ppmppm ppm ppm ppm MPa MPa %

A 0.11 0.26 0.45 2.10 0.92 50 130 <20 <20 220 2890 4900 56
B 0.10 0.27 0.41 2.140.92 120 60 <20 30 110 31904700 57

Table 2. Heat treatments and Structures.

Heat treatment condition Structure size
{(um)
A Isothermal annealed . " 32
5 1203K1h-993K1n  Forte+Pearite 20
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Fig. 1. Calculation procedure of intra-granular dis-
tortion.
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Fig. 2. Reference point and measurement points in a
grain.
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Fig. 3. Intra-granular distortion of heat A at vari-
ous conditions.
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Fig. 4. Intra-granular distortion of heat B at vari-
ous conditions.
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Fig. 9. Microstructure of 2.25Cr-1Mo steel tube
used for 220,000 hours. a)a grain with fine
Mo,C carbide. b)Mo,C denuded area.
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