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Abstract

Cast austenitic stainless steel have been widely used for primary coolant piping in light water
reactors. This material is subject to thermal embrittlement at reactor operating temperature. CF-8M and
CF-8A cast austenitic stainless steel is used for several components, such as primary coolant piping,
elbow, pump casing, and valve bodies in light water reactors. Thermal embrittlement results in spinodal
decomposition of delta-ferrite leading to decreased fracture toughness. In this study, the specimens were
prepared using an accelerated aging method. The measurement of ferrite content, Charpy impact test
and J-R test were performed to verify the predicting equation for aged material properties. In case of
above 25% ferrite content, predicted result of J-R curve might be non-conservative.
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Table 1 Chemical compositions(wt%)

Grade | C [Mn| Si | Cr | Ni [ Mo | S P | Co

CF-8M (0.042] 0.6 [1.21|20.04]9.01| 2.52 {0.021|0.03 |0.042

CF-8A10.04|06 |12 [205|85| - |0.02]0.03|0.01

Table 2 Accelerated aging temperature and time

Accelerated aging | Accelerated aging
Grade . .
temp (C) time (hour)
CF-8M 5,359
EE— 400
CF-8A 7,886

FERMTSCOPE »' |

Fig. 1 Measurement of ferrite content for CT
specimen using FERITSCOPE MP30
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Fig. 2 Measured ferrite content using MP30

Table 3 Predicted and measured ferrite content

Predicted Measured 6 (%)

Grade 8% | As received Aged

CF-8M 28.87 25.81 31.53

CF-8A 16.19 11.79 13.22
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Table 5 Constants for predicting the J-R curve

Static Cast Centrifugal Cast
Index R/T 290C R/T 290C
a b a b a b a b

CF-3
CF-8
CF-8M| 16 | 0.67 | 49 | 0.41 | 20 | 0.67 | 57 | 0.41

49 | 0.52 [ 102 | 0.28 | 57 | 0.52 | 134 | 0.28

R/T 290C
Index
e c d c d
(C) As received CF-8A (d) Aged CF-8A CF-3 0.15 0.16 0.17 0.12
Fig. 3 Specimen after Charpy impact test CF-8 0.20 0.12 021 0.09
CF8M 0.23 0.08 0.23 0.06

Table 4 Predicted and measured Charpy impact

energy
Measured C,,
2 Predicted
(J/em”) c
Grade As received Aged Ve
(J/em?)
#1 #2 #1 #2

CF-8M| 203 | 203 22 20 28 z
CF-8A | 272 | 331 | 127 | 232 58 (a) As received CF-8M (b) Aged CF-8M
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Fig. 5 Measured and predicted CF-8M J-R curve
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Fig. 6 Measured and predicted CF-8A J-R curve
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