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Strength and Structure of Heat Resisting Steels at High Temperatures

Hideharu NAKASHIMA

Synopsis

: The heat resistant steel is a structural material for the high temperature of thermal power generation etc. As mechanical property for the heat

resistant steel, high temperature strength should be high, and the rupture time be long. But, the structure of the steel remakably change during

long time creep deformation because diffusion easily occurs at the high temperature. Therefore, it is necessary to control the structural

change during creep deformation to maintain strength for a long time at the high temperature. In this paper, at first the origin of high temper-

ature sterngth of the heat resistant steel is described in view point of high-temperature deformation mechanism. Next, the grain boundaries in

martensitic structure which are the fundamental structure of the heat resistant steel is described, and the change of these boundaries during

creep deformation is described. The structure control of a further making of the heat resisting steel to high strength is described by using

these findings.
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Fig. 1. Relation between creep rupture time and stress
at 600°C of Oxide Dispersion strengthened
steel?, 9Cr-3Co-3W-V-Nb steel®”, 9Cr—1Mo-V-
Nb steel® and 2.25Cr—1Mo steel®.
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Fig. 2. Typical relation between stress change, Ao, and in-
stantaneous strain, A€, during creep deformation of
(a) pure Al and (b) 9Cr-3Co—-V-Nb steel.
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Fig. 3. Schematic illustration of martensite.

Table 1. Grain boundary character of block and packet
boundaries calculated by K-S relation.
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Fig. 4. TEM image of 9Cr—3Co-3W-V-Nb steels.
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Fig. 8. EBSP images of ultra low carbon steel.
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Fig. 6. Grain boundary character distribution of (a)
2.25Cr-Mo, (b) 9Cr-IMo-V-Nb and (c¢) 9Cr—
3Co—-3W-V-Nb steels. Common axis is (011).
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Fig. 7. Grain boundary character distribution of (a)
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Fig. 9. Grain boundary character distribution of ultra low
carbon steel.
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