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Abstract: The specimens of nuclear reactor pressure vessel (RPV) model steel with higher Cu content
were firstly austenitized at 880°C for 0. 5h, water quenched, then tempered at 660°C for 10h, and fi-
nally aged at 400°C for 1000h. The state-of-the-art atom probe tomography (APT) was employed to
investigate the segregation of solute or impurity atoms at the interfaces of carbide/a-Fe matrix, Cu-
rich phase/a-Fe matrix and Cu-rich phase/carbide, respectively. The results indicate significant segre-
gation of phosphorous at the interface of carbide/o-Fe matrix. Obvious segregation of nickel and weak
segregation of manganese can be found at the interface of Cu-rich phase/a-Fe matrix. No solute or im-
purity atoms segregation is observed at the interface of Cu-rich phase/carbide. Atom segregation at
different interfaces depends not only on the microstructure of the interfaces themselves,but also on the
chemical environment in the vicinity of the interfaces.
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Table 1 Chemical compositions of RPV model steel

(atom fraction/ %)

Cu Ni Mn Si P C S Mo Fe

0.490 0.750 1.560 0.610 0.047 0.950 0.011 0.006 Bal
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Fig.1 Atom distribution maps of RPV model steel specimen after aging 1000h at 400°C
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Table 2 The atom fraction of different elements in «-Fe matrix

for RPV model steel specimen after aging 1000h at 400°C

Cu Ni Mn Si P C S Mo Fe
0.240 0.610 1.110 0.670 0.042 0.070 0.007 0.005 Bal
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Fig. 2 The selected interest region (a) and atom distribution

maps of C, Fe, Cu,Mn, Ni, P and Si (b)
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Fig. 3 The location of selected cylinder for the composition analysis at the interfaces of carbide/a-Fe matrix,

Cu-rich phase/a-Fe matrix and Cu-rich phase/carbide (a) and magnified region from two different angles (b)
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Fig.4 The composition profiles of Fe, Mn, C(a), Cu, P, Si(b), Ni, S(c) near the interface of carbide/a-Fe matrix
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Fig.5 The composition profiles of Fe, Mn, C(a), Cu, P, Si(b), Ni, S(c) near the

interface of carbide/Cu-rich phase and Cu-rich phase/a-Fe matrix
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