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Comparison and Prediction of Mechnical Properties for the
Thermally Aged Cast Stainless Steels

249 A - AdH

#4 42947
RABGA AT EAF 103-16

AArze) QAT NEHE CFSMT CFSARE FEAHd2%e AERANA 23
o Me. FAU2Ge exHGelE slde] §-FFelE2 ZE oA TReIN,
G-49 MEF ~9=BRAE GBF A4S Re @AFE T2 ANAYH A2

a
FANIARRG §-AetolE GFS Brbste] SYARE FAAT o AT THL
=g, A2 44014, R4, 94449508 B 9 959Ee 4 =
cgdtel FTYLANA ASR FRENNALY B SAREHL BARET. B¢ B
2 F859 Bud AYEHERH A2HFAAIA, [FRIA, AFHARRS 22 J1AH
EEEER e

[#]

=

Abstract

Cast duplex stainless steels like CF8M and CFRA for primary piping in pressurized water
reactors are susceptible to embrittlement by thermal aging in service. They exhibit a
two-phase structure made up of 6-ferrite in austenite matrix. Spinodal decomposition and
precipitation of G-phase are known to be responsible for strengthening of the ferrite phase
after aging. Thermal aging embrittlement is mainly characterized by 6&-ferrite contents and
the evolition of Charpy impact property and fracture toughness. The objective of this paper is
to summarize the method of estimating 6-ferrite contents, Charpy impact energy, J-R curve
and tensile property and to evaliate the thermal embrittlement of the cast stainless steel
pipings used in the domestic nuclear power plants. Also, the applicability of the estimation
methods is checked using the reported test results.
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Table 1 a, b, ¢ and d for the calculated J-R curve

Static cast Centrifugally cast
RIT( ) 290 RIT( ) 200( )
a b a b a b a b
CF3/8 49 0.52 102 0.28 57 0.52 134 0.28
CF8M 16 0.67 49 041 20 0.67 57 0.41
Room Temp.( ) 290
c d c d
CF3 0.15 0.16 017 0.12
CF8 0.20 0.12 0.21 0.09
CF8M 0.23 0.08 0.23 0.06
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Table 2 Relation of Rt and Ry for room temperature and operating temperature
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