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The evaluation of material base standard of ODS ferritic stainless steel

core component for fast breeder reactors
Shunji MIZUTA", Akihiko Uehira °, Shigeharu UKAT"

Abstract

ODS (Oxide Dispersion Strengthened) ferritic-martainsitic steels are one of the most prospective
cladding materials for advanced fast breeder reactors, since they are expected to have excellent
swelling resistance and superior high temperature strength due to the finely distributed stable oxide

particles (Y203). Properties and the tentative strength equations for ODS ferritic-martainsitic were

proposed on the basis of the latest data to apply to the feasibility study of the sodium coolant MOX
fuel plant.

The items of equations are follows .

(1) creep rupture strength

(2) correction factor of creep rupture strength (in Na and in reactor)
(3) outer surface corrosion (Na)

(4) inner surface corrosion (in MOX fuel pin)

(5) thermal conductivity

1) O-arai engineering center, Nuclear fuel research group, System engineering technology division
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#1. ODSHEMEHLBEVLFHS (wt %)

C Si | Mn p S Ni | Cr | Ti w | Y,0,| N | ExO

1DS 0.00 0.05 0.03 0.003 0.002 0.15 10.98 0.40 2.67 0.40 0.014 0.07
1DK 0.05 0.02 0.01 <0.005 (.001 0.16 12.87 0.52 2.81 0.34 0.015 0.11
63DSA 0.023 0.03 0.02 0.002 0.005 0.12 12.8 0.74 2,75 0.46 0.015 0.095
TA 0.015 0.02 <0.01 0.001 0.003 <0.01 12.80 0.26 1.54 0.23 0.008 0.076
F95 0.056 0.03 0.048 0.003 0.004 0.025 11.72 0.31 1.92 0.24 0.010 0.04
M93 0.12 0.02 0.036 0.003 0.004 0.022 8.99 0.20 1.94 0.35 0.010 0.06
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x2. THROFESRFOD SHRBESONES U — THEHRER
(FR11E88 18R EA)
BiE HEHANo. | ARBE Bh IR | BEETEO BE
(°C) (MPa) (h) (%)
F91ST | F91ST-1 700 110 25.1 - F
FO1ST-2 700 80| ~178.8 - F
FO2ST | F92ST-1 700 130 23.6 - V
F92ST-2 700 90 100.5 - F
F931 650 170 586.1 1.5
Fa3ST F933 700 170 9.2 2.6
F934 700 120 59.2 1.7
F94ST-1 650 280 2.5 - \Y%
F94ST-2 650 200 100.2 - F
F94ST-3 650 BRI
F94ST | F94ST-4 700 180 22.0 - Y]
FO4ST-5 700 150 70.1 - F
FO4ST-6 700 130 136.7 - F
FO4ST-7 700 100 2119.8 - F
F952 700 190 80.6 1.4
F95ST F951 700 170 370.3 1.5
F954 700 150 628.1 1.5
F953 700 130 1883.3 0.5
M9 1-1 700 160 22.5 - F
M91 M91-2 700 100| 1521.3 - B R LB N BA
M91-3 700 80| (2460) SRR (7329.9hHkHT)
M91-4 700 135 260.9 - F
M92-1 700 160 213.2 - F
M92 M92-2 700 120{ 1628.2 - F
M92-3 700 100| (2471) sERh (8240.0hTHET)
M92-4 700 140 460.7 - F
M937 650 250 1084.9 -
M934 700 170 214.0 1.8
M93 M933 700 . 150 382.8 1.8
M935 700 130 (2688) #Eerh (2933.5hikHT)
M936 700 120] (4152) SEah (4828.2hHEHR)
41 700 200 16.0 1.9
7A(2CR) - 700 170 89.1 -
(1100C— 42 700 150{ 2162.0 0.9
1150%C) 51 700 140 2243.1 0.9
43 700 1206.4 0.7
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g HAZEE  (W/m - K)
(C) 1 2 3 Fry
20 24.875 21.678 21.539 22.697
50 27.255 23.672 23.528 24.818
100 28.141 25.419 25.265 26.275
150 29.416 26.895 26.747 27.686
200 31.266 28.171 28.019 29.152
250 32.039 29.783 29.644 30.489
300 32.492 30.479 30.324 31.098
350 33.286 30.817 30.426 31.510
400 ' 33.510 31.576 31.100 32.062
450 34.558 31.181 31.075 32.271
500 34.991 32.033 31.744 32.923
550 35.562 32.448 32.304 33.438
600 35.530 12758 32.637 33.642
650 34.555 33.001 32.716 33.424
700 34,151 32.913 33.231 33.432
750 37.725 35.615 35.876 . 36.405
800 40.987 39.902 39.255 40.048
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