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Effect of W on Thermal Stability of 9%6Cr Steels for Next
Generation Nuclear Power Plant
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Abstract

The effects of aging on the thermal stability of microstructure and the change of
mechanical properties are important to the understanding of the in-service behavior of
ferritic/martensitic steels in nuclear power plant. 9%Cr steels have been aged at 600°C
for times up to 20000 hrs. The coarsening of precipitates and the growth of
martensite lath width were not significant during thermal aging. Precipitates weight
fraction increased with aging time, especially in W added steels. The tensile
properties and harness remain unaffected by thermal aging at 600°C for 20000 hrs.
The impact absorbed energy decreased with the aging time in two steels. But the
deterioration of the impact absorbed energy was more obvious in W added steels.

This is attributed to the formation of Laves phase.
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Table 1 Chemical compositions of 9Cr—-Mo steels

C Cr Mo \Y% Nb Si Mn Ni N W

9Cr-Mo | 0.099 | 9.03 | 096 | 0.22 | 0.094 | 0.32 | 0.42 0.1 | 0.032 -
9Cr-MoW | 0.096 | 895 | 048 | 020 | 0.055 | 006 | 044 | 019 | 0045 | 19
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Fig. 1 Change of precipitates radius with aging
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Fig. 2 Precipitation of Laves phase after thermal aging
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Fig. 3 Change of precipitates weight percent with aging
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Fig. 4 Variation of martensite lath width
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5 Variation of Vickers hardness



900

—m—9Cr-Mo, YS
—eo—9Cr-MoW, YS
800 —A—9Cr-Mo, TS
—v—9Cr-MoW, TS
'\x\v v
T 700 41— A 4
=3
<
()]
S 600
5 | e ° °
500
400 T T T T T T T T T
0 5000 10000 15000 20000 25000

Aging Time (hr)

Fig. 6 Variation of yield and tensile properties
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Fig. 7 Impact absorbed energy at room temperature
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