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The Microstructure and Tensile Properties of RPV Cladding Material
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Abstract

The microstructural characteristics and transformation behavior of RPV clad material (type 309L)
was characterized by optical and transmission electron microscopy. Small tensile test was also
performed. As a result of postweld heat treatment Cr-rich carbides (M,;C, type) were uniformly

distributed along the initial O ferrite/austenite grain boundaries and that resulted in the grain boundary

migration into the O ferrite phase. The brittle sigma phase was also introduced. Fine chromium rich
carbide particles along the grain boundary provided microvoid nucleation site and that led to final
fracture in the tensile specimens at room temperature. At the weld fusion line there existed austenite
plus martensite phase that were resulted from excessive dilution effects between RPV steel and clad
materials.
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3% 1 Strip ER309L &5 A 2 9 $¢f s}et=xAd

C Si Mn P S Cr Ni Mo Co Vv Ti Cu N Fe

1 0011 036 1.60 0.013 0.001 23.77 13.19 0.06 0.026 0.052 0.09 0.039 0.045 bal

2 0.06  0.75 1.25 0.014 0.008 21.0 102 0.12  0.021 0.036 0.012 0.044 0.041 bal
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2. SR E 9% HogHAH & HEle]E 4 (FN; ferrite number) W3}

Index  Filler Speed Ampere  Voltage (V)  Max. heat input Ferrite number FN (after
metal (Cm/min) (A) (kJ/cm) (FN) PWHT)
Kssl  ER309L 13 1200~1250  27.5~28.5 164.4 9.1 6.6
Kss2  ER309L 12 1250~1300  28.9~29.0 188.5 10.2 6.0
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B=[011]

a9 6 ZHPAY FRAAAANE #F (@) FEALF ddolE/esHuolE YAE
AAF M,C, 3= AR, (b) M,,C, BEET S AElUolE 7)A] Alelo] AAEAH W=
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gshE AR (d) HRtel B ] AlgkAloRsd AR, A FH=[011].
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