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Abstract

LMFBR uses Na as a cooling material not water. Na has a property to react
with water and air promptly and its corrosivity is very high. Then the thickness of
steam generator tubing should be designed more than 4 mm. Like these, the
properties of steam generator tubing are very important for the safety of LMFBR.
Therefore, the systematic and long-term research about the materials for LMFBR
should be proceeded. To smulate the selective removal of alloying elements in
LMFBR, we made some stainless steels varying carbon and nitrogen contents and did
evaluate the microstructure, mechanical properties, and corrosion resistance.
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Table 1. Chemical composition of the experimental alloys(wt%)

Alloys S32050L S32050H | S32050(std) SRN 1 SRN 2 SRN 3 Modified
9Cr-1Mo

C 0.01 0.08 0.02 0.027 0.026 0.027 0.096
Mn 084 0.76 0.92 0.87 0.84 0.82 044

Si 0.53 051 0.20 0.50 044 049 0.06

Fe bal. bal. bal. bal. bal. bal. bal.

P 0.006 0.006 0.020 0.030 0.031 0.028 <0.02

S 0.003 0.003 0.002 0.002 0.002 0.002 <0.01

Cr 23.2 23.3 22.2 20.7 20.8 214 8.95
Mo 6.2 6.26 6.1 6.1 6.1 6.0 048

N 031 0.38 0.26 0.01 0.18 0.35 0.045

Ni 212 212 216 233 22.8 23.0 0.19
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Table 2-1. Tensile strength(MPa) of the experimental alloys at room temp. and 520

Test temp: Alloys | SR50AL-A | SR50AL-TT | SR50AH-A | SR50AH-TT | 9Cr-1Mo
Room temp. 745.2 769.1 7994 8264 549.0
High temp.(520 ) 5634 559.1 623.3 613.8 4219

Table 2-2. Yield strength(MPa) of the experimental alloys at room temp. and 520

Test temp: Alloys | SR50AL-A | SR50AL-TT | SR50AH-A | SR50AH-TT | 9Cr-1Mo
Room temp. 356.5 378.6 3915 4219 403.9
High temp.(520 ) 228.8 219.7 249.0 236.2 3219

Table 2-3. Elongation(%) of the experimental alloys at room temp. and 520

Test temp: Alloys | SR50AL-A | SR50AL-TT | SR50AH-A | SR50AH-TT | 9Cr-IMo
Room temp. 483 55.9 445 55.6 21.0
High temp.(520 ) 612 622 58.2 59.8 263

Table 2-4. Area breakdown(J) of the experimental alloys at room temp. and 520

Test temp—_ Alloys | SR50AL-A | SRS0AL-TT | SRS0AH-A | SRE0OAH-TT | 9Cr-1IMo
Room temp. 102.2 142.2 1236 162.3 45.1
High temp.(520 ) 102.3 105.1 124.1 116.2 393
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Table 3. Corrosion rate of the C-controlled super stainless steels by
modified Huey test(boiling 25% HNOs, 24 hrs immersion)
Corrosion Rate
mpy mdd
Alloys
SR50AL(A) 0.84 4.67
SR50AL(TT) 050 2.77
SR50AH (A) 042 231
SR50AH (TT) 0.26 147
9Cr-1IM o steel 1586.3 8592.6
4 40% NaOH -900mV (SCE)
9Cr-1IMo
Table 4. SCC results obtained from CERT in boiling 40% NaOH
SR50AL SR50AL SR50AH SR50AH
Alloys 9Cr-IMo
(annealed) (TT) (annealed) (TT)
Elongation, % 16.1 26.2 384 349 40.2
32
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Fig. 1. Effect of N on the grain size of annealed super stainless steels
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Fig. 2. Effect of N on the hardness of annealed super stainless steels
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Fig. 3. Effect of N on the tensile properties(room temp.)

of annealed super stainless steels
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Fig. 4. Effect of N on the tensile properties(room temp.)
of thermally treated super stainless steels
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Fig. 5. Effect of thermal treatment on the tensile properties(room temp.)
of N-free stainless steel - SRN1
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Fig. 6. Effect of thermal treatment on the tensile properties(room temp.)
of N-bearing stainless steel - SRN2
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Fig. 7. Effect of thermal treatment on the tensile properties(room temp.)
of high N-bearing stainless steel - SRN3
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Fig. 8. Effect of N on the anodic polarization behavior of annealed
specimen in deaerated 50°C 05N HCl + IN NaCl at ImV/ sec
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Fig. 9. Effect of N on the anodic polarization behavior of annealed

specimen in deaerated 50°C 15N HCI at 1mV/ sec
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Fig. 10. Effect of N on the anodic polarization behavior of annealed

specimen in boiling 40% NaOH at 1 mV/ sec
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Fig. 11. Effect of thermal treatment(550°C) on corrosion rate in boiling 65% HNOs
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