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Creep-fatigue Properties for Base Metals and Welded Joints of Ferritic Heat-resisting Materials

Megumi KiMURA, Kazuo KoBavasHI and Koji YAMAGUCH!

Synopsis : Ferritic heat-resisting steels are planned to be applied to ultra supercritical power plants. In this study, creep-fatigue properties for base metals
such as Mod.9Cr—1Mo, 9Cr-2W, 12Cr-2W, newly produced Pd-added ferritic steel and oxide dispersion strengthened ferritic steels and for
welded joints of two kinds of the ferritic steels were investigated.

The creep-fatigue lives of the base metals, tested by trapezoidal strain wave shape with 3 hr-hold at tension side, were dependent on the
kind of the materials and had a good correlation with the reduction of area for each material in the creep rupture tests .

The creep-fatigue lives for welded joint of 12Cr-2W and 9Cr—2W steel plates were about 70%, compared with the base metals.

The welded joints were fractured at fine-grained HAZ (heat affected zone).

Key words: creep-fatigue interaction; fatigue at high temperatures; ferritic heat-resisting steels; welded joint.
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Table 1. Chemical composition of the materials used in this study.

Material Shape | C Si__Mn_ Cu_Ni Cr W Mo V Nb Ti N Pd Y
Mod.9Cr-1Mo | plate | 0.08 034 049 002 009 834 - 089 023 007 - 006 - -
9Cr-2w plate |0.09 0.18 046 -~ 0.14 887 189 045 021 007 - 005 - -
12Cr-2W plate [0.12 028 063 098 035 107 19 036 022 006 - 008 - -
12Cr2W pipe [0.14 026 065 074 04 1103 195 029 02 007 - 006 - -
12Cr-2W tube | 0.11 027 059 082 033 121 182 034 019 006 - 007 - -
9Cr-3W-3Pd | plate | 0.08 033 052 - - 893 325 - 02 005 - 006 28 -
ODS-A bar | 006 002 013 - 002 119 239 <001<001 001 038 002 - 028
0DS-B bar | 006 002 013 - 002 119 239 <0.01<0.01 001 038 002 - 0.28
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Table 2. Processing details of the materials.

Material Shape | Reduction ratio Normalizing Tempering PWHT
Mod.9Cr—1Mo plate 8 1050°C/10min  AC [770°C/1h AC 740°C/th FC
9Cr-2W plate 8.7 1060°C/1h AC |770°C/2h AC
12Cr2W plate 28 1050°C/100min AC  [770°C/360minAC
12Cr-2W pipe 45 1050°C/60min AC |780°C/360minAC
12Cr-2W tube 84 1050°C/10min  AG |790°C/180minAC
9Cr-3W-3Pd plate 1100°C/0.5h 770°C/4h
ODS-A bar 7 HIP, Grooved roMSO"C . Annealing 930°C
0DS-B bar HIP. Grooved rolling 930°C ., Annealing 1250°C

(a) 12Cr-2W(plate)

A el

(b) 12Cr-2W(pipe)

25um

(c) ODS-A (bar)

Fig. 1. Typical microstructures of the materials.
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Center of specimen

Fig. 2. Sampling of test specimen from welded joint.
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Fig. 3. Hardness distribution and fine-grained HAZ for
12Cr—2W welded joint.
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Fig. 4. S-N diagram for 12Cr-2W steel plate tested in tri-
angular strain wave shape at 107%/s.
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Fig. 5. Influence of hold time on creep-fatigue life.
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Fig. 6. Creep-fatigue lives tested in trapezoidal strain wave
shape with 3hr hold time at tension side.
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Fig. 10. Reduction of area in creep rupture at 650°C.
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Fig. 14. Creep-fatigue lives for welded joint.
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Fig. 16. Intergranular micro-cracks in fine-grained HAZ
for welded joint of 12Cr-2W steel.
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