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Abstract

The microstrutural parameters of a reactor pressure vessel steel have been
nondestructively investigated by positron lifetime technique. The grain sizes were
controlled and, the size and distribution of carbides was maintained nearly the same
by the heat treatments. Regardless of the grain size, the lifetimes of trapped
positrons, 7, were about 140ps and the relative intensities, |, decreased with
increasing the grain size. The self—consistency of measured positron lifetime
spectra was confirmed in the frame of trapping model and it was found that
positrons were trapped mainly at the screw dislocations at grain boundaries.
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Table 1. Chemical composition of the SA 508 Gr.3 steel

Element

Si

Mn

Ni

Cr

Mo

Al

Cu

Content(wt. %)

0.21

0.24

1.36

0.007

0.003

0.93

0.21

0.49

0.022

0.03

Table 2. Two—component decomposition of positron lifetime spectra

Material 7, [ps] 7, [ps] |, [%] 7 [ps] ™ [ps]
H1 91 138 71 124 83
H2 89 141 68 124 82
H3 91 133 62 117 86




H1 : 880°C/6H, H2 : 960°C/6H, H3 : 1000°C/6H
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Fig. 1. Schematic sketch of three heat treatment conditions
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Fig. 2. Schematic illustration of positron lifetime measurement system



(b)

Fig. 3. Microstructures of the tested materials, (a) H1, (b) H2 and (c) H3.
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Fig. 4. Variation of grain size with the effective grain size
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Fig. 5. Carbide size and aspect ratio of the tested materials.
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Fig. 6. Relationship between austenite grain size and yield strength.
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