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Analysis on the influence of changes in grain boundary character

distribution for Alloy 600 by thermomechanical treatment
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Abstract

To investigate the influence of changes in grain boundary character distribution for Alloy600
by thermomechanical treatment, analysis of grain boundary character by OIM, evalution of the
resistance of IGA and PWSCC were carried out using thermomechanically treated specimens.
The variation of CSL boundary frequency for the specimens which were solution annealed at
high temperature to exculde the formation of carbides at grain boundary was not considerable.
However, it was shown that CSL boundary frequency would be increased when the condition
of cyclic heat treatment was optimized. The degree of intergranular attack was significantly

decreased for the specimen having a high frequency of CSL.
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Table 1. Thermomechanical treatment conditions for each specimen.

Specimen designation Process
S A 70 % CR — 1050C, 20min.
C1 SA + 30% CR — 1030C, 20min.
C2 Cl + 30% CR — 1030C, 20min.
C3 C2 + 30% CR — 1030C, 20min.
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Table 2. Grain boundary character distribution of various specimens

Specimen 21 >3 >1—-229 Random
SA 3.7 39.5 49.8 50.2
C1 2.6 37.5 48.8 51.2
c2 3.8 354 48.6 51.6
C3 3.0 38.5 49.7 50.3

C1-SP(*) 2.7 25.0 422 57.8

C4-SP(*) 2.8 440 56.4 43.6

(*)supplementary test - diffferent TMT process from the above four specimen.
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Fig. 1. Variation of average grain size with TMT process
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Fig. 3. Cross sectional view of IGA test specimen
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Fig. 4. Results of time-to-failure from CERT under the simulated primary coolant
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Fig. 5. SEM fractograph showing intergranular cracking
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