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Evaluation of Microstructural Factors of High Chromium Ferritic Steel Based on Analysis of
Anelasticity Behavior at High Temperature

Kota SAWADA, Kiyoshi KuBo and Kazuhiro KIMURA

Synopsis : Deformation behavior after abrupt stress loading at 923 K was investigated on ASME-P92 steel in the as tempered condition and after creep.
Anelastic deformation originated from elastic bending of lath boundaries occurs in the crept specimen as well as the steel in the as tempered
condition. Instantaneous plastic strain after stress increment was not observed up to 200 MPa in the tempered and crept specimen, except for
the specimen crept up to tertiary stage in which the instantaneous plastic strain occurs under higher stresses larger than 150 MPa. Magnitude
of anelastic displacement after stress reduction decreases with creep deformation, indicating that contribution of lath boundaries to anelastic
deformation is small in the crept specimens in contrast with the tempered specimen. Lath boundaries migrate and annihilate during creep, re-
sulting in increase of lath width. Therefore, number of lath boundaries contributing to the anclastic deformation decreases with creep defor-
mation, meaning that anelastic displacement of the crept specimens is lower than that of the tempered specimen. The anelastic displacement
decreases with increasing lath width, indicating that evaluating the anelastic displacement can be used as an assessment of change of the lath
structure during creep deformation.

Key words : high Cr ferritic steel; creep; anelastic deformation; lath structure.
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Fig. 1. Deformation behavior at 923K after abrupt stress

loading in 9Cr model steels. Applied stress is
100 MPa.

Table 1. Chemical composition (mass%) and heat treat-
ment condition of the steel examined.

C Si Mn P S Ni Cr Mo )
0.11 0.1 0.45 0.012 | 0.003 0.17 8.82 0.47 0.19
Nb W N Al B Normalizing Tempering
0.06 1.87 0.047 0.01 0.002 | 1343K,2h A.C.|1053K,2h AC.
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Fig. 2. (a) Creep curve and (b) creep rate—time curve.
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Fig. 3. Deformation behavior upon abrupt stress loading at
923K in the tempered and crept specimens. Ap-
plied stress: (a) 100 MPa, (b) 140 MPa.
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Fig. 4. Schematic interpretation of the elastic bending of
lath boundaries under applied stress.
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Fig. 6. Relationship between instantaneous displacement
and applied stress at 923K in the (a) tempered and

(b), (c) crept specimens.
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Fig. 7. Relationship between anelastic displacement after
stress reduction and applied stress at 923K.
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Fig. 8. Change of lath structure during creep at 923K under 100 MPa.
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