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Study on Neutron Irradiated ODS Ferritic Steels (1DS, 1DK)
Results of research student’s work in 1998

S. Yamashita'

Abstract

Microstructural observation was carried out for ODS ferritic steels irradiated in JOYO CMIR. After
trradiation void was not formed, and it was confirmed that the dislocation density was high density and
stability of Y,0, particles was relatively high. On the grain boundary, Laves phase was precipitated
during irradiation, which means the selection of appropriate  amount of W addition is important for
develbping next ODS materials. Moreover, it is noted that the possible role of gas bubbles for void

' formation in further irradiation and the importance of measuring local thickness of the observed areas.

Work performed by research student under Hokkaido University/PNC
* collaboration in 1998 ) ,

PINC Liaison : MMS, Fﬁels and Materials Division, O-arai Engineering Center, Nacaki
Akasaka

1) Faculty of Engineering, Hokkaido University
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Fig. 1 Microstructures in ODS steels before the irradiation condition 7

Fig. 2 Microstructural change of dislocation in ODS steel (1DK) before and after the
irradiation ' _ ‘ )

Fig. 3 Microstructural change of dislocation in ODS steel (1DS) before and after the
irradiation '

Fig. 4 Microstructural change in ODS steel before and after irradiation

Fig. 5 Microstructural change in. ODS steel before and after irradiation

Fig. 6 Bubble structure observed in ODS ferrite before and after irradiation

Fig.7 Temperature dependence of dislocation density before and after the irradiation

Fig. 8 Temperature dependence of particle number density before and after the
irradiation '

F1g 9 Temperature dependence of particle mean size before and after the
irradiation | _

Fig.10 SEM image (1K2) and EDS spectrum of typical Laves phase

Table 1 Irradiation temperature and dose
Table 2 Chemical composition and heat treatment of 1DS, 1DK
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Table.1 Irradiation temperture and dose

450°C

542°C

561°C

1DS

0.36X10%n/m?

0.34%X107n/m"*

1DK

0.42X10 n/m’

0.21%10°n/m°

Table.2 Chemical composition and heat treatment of 1DS,1DK

700-86 0096AL ONd

Solid

Steel C Si Mn S Ni Cr Ti w Y. 0, N Free O .
_ Solution

1100°C

1DS 0.090 | 0.050 | 0.030 | 0.002 0.15 10.98 0.40 2.67 0.63 0.014 | 0.070 «60min
1080°C

1DK 0.046 0.023 0.012 0.001 0.13 12.76 0.57 2.81 0.34 0.013 ] 0.099 «6Omin




Fig.1 Microstructures in ODS steels before the irradiation condition. Low magnified
structure (upper low) includes extended grains and dislocations with high number
density. High magnified structure (under low) includes fine ODS particles.
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Fig.2 Microstructural change of dislocation in ODS steel (1DK) before and after the irradiation.
The high temperature irradiation reduces partially the dislocation density.
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Fig.3 Microstructural change of dislocation in ODS steel (1DS) before and after the irradiation.
The high temperature irradiation reduces partially the dislocation density.
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Fig.4 Microstructural change in ODS steel before and aiter irradiation.

1DK,before irradiation, 1K1,after irradiation at 815 K and 1K2,after irradiation at 834 K.
High temperature irradiation produces Laves phase at grain boundary (upper low), and
has no clear effect on ODS particles (under low).
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Fig.5 Microstructural change in ODS steel before and after irradiation.

1DS, before irradiation, 1S1,after irradiation at 723 K and 1S2,after irradiation at 815 K.
High temperature irradiation produces Laves phase at grain boundary (upper low), and
has no clear effect on ODS particles (under low).
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Fig.6 Bubble structure observed in ODS ferrite before and after irradiation.
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Fig.7 Temperature dependence of dislocation density before and after the irradiation.
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Fig.8 Temperature dependence of particle number density before and after the irradiation.
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Fig.9 Temperature dependence of particle mean size before and after the irradiation.
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Fig.10 SEM image (1K2) and EDS spectrum of typical Laves phase.
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