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Abstract: Effect of cyclic stress changes on creep rupture strength was investigated at 600°C for MGQ and MGS heat
of ASME P91 steel. There was no large difference of creep rupture strength among the heats. However, the
creep rupture ductility of MGS was lower than that of MGQ in the long-term. The initial creep stress and
stress after stress reduction was 120 MPa and 24 MPa to 84 MPa, respectively. The time interval of stress
reduction was 6 days for each test. For MGQ heat, no effect of stress reduction to 84 MPa on creep rupture
strength was observed. The stress reduction to 60 MPa slightly increased time to rupture as compared to
creep test under constant stress. A small amount of decrease in time to rupture was confirmed in case of
stress reduction to 36 MPa.
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Effect of Cyclic Stress Change on Creep Behavior in ASME P91 Steel

Kota SawaDA, Yasushi TANtucHI, Takehiro Noima, Kaoru SEkIDO, Tomotaka HATAKEYAMA and Kazuhiro KIMURA
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Table 1. Chemical compositions and heat treatment conditions
of the steels studied.

(mass%)
C Si Mn P S Cr Ni Mo
0.08- 0.20- 0.30- 8.00- 0.85-
i 7 < < <
Requirement 012 050 0.60 <0.020 <0.01 9.50 <0.40 105

MGS 0.10 032 045 0.010 0.000 890 0.12 091

MGQ 0.11 024 043 0.014 0.002 831 008 0092

A% Nb N Al Ti’ Zr
0.06- 0.030-

0.18-0.25 L0 5 o70 <002 <001 <001

0.20 0.07 0.050 0.009 <0.003 <0.003

0.19 0.07" 0.046 0.001 0.005 <0.001

MGS Norm. : 1050°C+30 min, Temp. : 780°C - 60 min
PWHT : 745°C-10 h
MGQ Norm. : 1060°C-60 min, Temp. ; 780°C- 60 min

The chemical composition given above was reported by the steel
manufacturer except for the elements marked with asterisk, for which the
analysis was carried out at NIMS.
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Fig. 1. Schematic drawing of stress change during creep test.
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Fig. 2. Stress versus time to rupture for the steels studied.
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Fig. 3. Creep rupture ductility for the steel studied.
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Fig. 4. Creep curve by cyclic creep for MGQ heat.
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Fig. 5. Creep curve and creep rate versus time curve for MGQ
heat. (Online version in color.)
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Fig. 6. Creep curve and creep rate versus time curve for MGS
heat. Blue curve shows on-going creep test. (Online ver-
sion in color.)
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Fig. 10. TEM micrographs of creep ruptured samples for MGQ
heat.
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