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Influence of Heats, Heat-treatments and Strain Control Mode on High Temperature Fatigue
Lives of 2.25Cr—1Mo Steels for Boiler and Pressure Vessels

Koji Y AMAGUCHI, Megumi KIMURA, Kazuo KOBAYASHI and Masao HAYAKAWA

Synopsis

: High temperature fatigue tests were conducted for normalized and tempered 2.25Cr—1Mo steels of three heats. As compared with the refer-

ence data, the influence of heats, heat-treatments and testing conditions such as testing temperature, strain rate and strain control mode on the
high temperature fatigue lives were investigated. The results obtained are as follows.
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Heats of the normalized and tempered 2.25Cr—1Mo steels scarcely affected the fatigue lives at high temperatures.

Between annealed and normalized and tempered 2.25Cr—1Mo steels there was scarcely difference in the fatigue lives.

Strain rate between 107" and 10~%/s scarcely affected the high temperature fatigue lives of 2.25Cr-1Mo steel.

Strain control mode and testing temperature affected the fatigue lives. In this case the strain control modes are axial and diametral.
From these results, the ASME fatigue design curves of 2.25Cr—1Mo steel for nuclear components were unconservative for the data

tested under axial strain control at each temperature. Modified design curves were proposed for normalized and tempered 2.25Cr—

1Mo steels.

Key words: high temperature fatigue; low cycle fatigue; 2.25Cr—1Mo steel; fatigue design curve.
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Table 1. The chemical compositions and heat-treatment of 2.25Cr-Mo steel plates.

pered 2.25Cr—1Mo steel in NIMS FDS No. 94.

NIMS FDS No. Major chemical Heat-treatment Plate
and (issue year) compositions in mass.% Thickness
No.94 (2004) 0.08C-0.24Si-0.46Mn-0.007 | 930°C/0.5h AC+720°C/0.5h | 25mm
P-0.002S-2.26Cr-1.00Mo AC+670°C/1h FC
No.62 (1989) 0.13C-0.028i-0.50Mn-0.007 | 920°C/1.3 h AC+670°C/2.3h | 37Tmm
P-0.009S-2.43Cr-0.96Mo AC+650°C/10.3h FC
No.7 (1978) 0.11C-0.24Si-0.51Mn-0.005 | 930 °C /1 h AC+700C /1 h | 60mm
P-0.0025-2.29Cr-0.99Mo AC+640°C1hFC
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