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Abstract Grain boundary characteristics and corrosion behavior of Alloy 600 material were investigated using the con-
cept of grain boundary control by thermomechanical treatment(TMT). The grain boundary character distribution
(GBCD) was analyzed by electron backscattered diffraction pattern. The effects of GBCD variation on intergranular at-
tack(IGA) and primary water stress corrosion cracking(PWSCC) were also evaluated. Changes in the fraction of coinci-
dence site lattice(CSL) boundaries in each cycle of TMT process were not distinguishable, but the total CSL boundary
frequencies for TMT specimens increased about 10% compared with those of the commerctal Alloy 600 material. It
was found from IGA tests that the resistance to IGA was improved by TMT process. However, it was found from
PWSCC test that repeating of TMT cycles resulted in the gradual decrease of the time to failure and the maximum
load due to change in grain boundary characteristics, while the average crack propagation rate of primary crack in-
creased mainly due to suppression of secondary crack propagation. It is considered that these corrosion characteristics
in TMT specimens is attributed to ‘fine tuning of grain boundary’ mechanism.
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Table 1. Thermomechanical treatment conditions for process I, II.
TMT 1 T™MT O
Specimen Specimen
. . Process . . Process
Designation Designation

S-1 70% CR — 1050°C, 20min. S-2 70% CR — 1030°C,15min.
Cl-1 S-1 +30%CR — 1030, 20min Cl1-2 S-2 +30%CR — 1030, 5min.
C2-1 C1-1+30%CR — 1030C, 20min C2-2 Cl-2+30%CR — 1030°C, 5min.
C3-1 C2-1+30%CR — 1030, 20min C3-2 C2-2+30%CR — 1030°C, 5min.
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Fig. 1. Variation of average grain size with TMT process.
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Fig. 2. OIM image for S-1 specimen(a) and the corresponding
optical microstructure(b).
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Fig. 3. The distribution of CSLB in TMT I and II specimens.
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Specimen

Variation of corrosion rate for IGA test specimen.
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Fig. 5. Optical micrograph of surface morphology and cross-sectional view after I[GA test.
(a), (c) : SA specimen (§-2), (b), (d) : TMT specimen (C3-2)

Table 2. Failure and CGR data obtained from PWSCC test.

N Max. @ (hr) displacement Avg. crack growth
load(kg) L ) (mm) rate(m/s)
5-1 125 | 233 420 120x10°"
Cl-1 124 185 3.34 1.50x107°
C2-1 118 177 3.04 1.57x10"°
C3-1 117 144 2,60 B 1.93x10°"
S-2 111 165 T 2o 1.68x 107
C1-2 ) 2.58 1.94% 107"
C2-2 103 B 131 2.35 2.12%10°°
C3-2 99 137 2.46 2.03x10°°
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(b) TMT

Fig. 7. Fractograph of TMT 1 hump specimens after CERT.
(a) S-1, (b) C2-1

Fig. 8. Fractograph of higher magnified TMT [ hump speci-
mens after CERT. (a) S-1, (b) C2-1
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Fig. 9. Schematic illustration of crack propagation.
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