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ABSTRACT

For the phase boundary crack found in the gasket made of cast austenitic stainless steel in the nuclear power
plant, the oxide layers were analyzed through SEM and TEM. The results showed that cracks initiated and propagated
along the austenite/d-ferrite phase boundary, the propagation path was changed to penetrate the inside of the phase.
The oxide layer located at the periphery of the crack along the phase boundary was identified as a complex multi-layered
spinel structure, and Cr-rich carbides were also detected in the oxide. The cracks that propagated inside the austenite
matrix were attributed to the presence of high external stresses and impurities.

Key Words : Cast austenitic stainless steel(F% 2HUo]E 28| 2|27}, Oxide layer(4F8}=), Phase boundary
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Table 1 Composition of the CF8M stainless steel (wt%)
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Fig. 1 Optical image of CF8M microstructure
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Fig. 2 SEM image of the crack morphology and the
thickness variation of the oxide layer

Table 2 Chemical compositions near the crack in
regions A, B, and C in Fig. 2 (Wt%)
Fe Cr Ni Mo | Mn Si (6]

68.76 | 20.89 | 8.18 | 044 | 0.69 | 1.03

B 54.61 | 10.78 | 3.61 | 0.71 - 0.66 | 30.48
C 66.36 | 2523 | 553 | 1.00 | 0.67 | 1.21
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Fig. 3 (a) STEM image of the crack; (b, d) enlarged
images and (c, e) the corresponding SAED
patterns of the areas indicated in (a)
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Fig. 4 (a) STEM image of the double-layered oxide,
(b)(f) elemental maps, and SAED patterns of
(g) the inner Cr-rich oxide and (h) the outer

Fe-rich oxide
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Fig. 5 (a) STEM image of the multi-oxide layer; (b)
—(e) eclemental maps; SAED patterns of the
(f) carbide, (g) Cr-rich oxide, and (h) Fe-rich

oxide
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Fig. 7 (a) STEM image near the transgranular crack,
(b)—(e) elemental maps, and (f) SAED pattern
of the oxide

Table 3 Chemical compositions of the oxide and
austenite matrix (wt%)

Fe | Cr | Ni | Mo | Mn | Si O Cl

Oxide |41.14|19.52{2.97 [ 0.61 | 0.51 | 1.70 |32.44| 1.12

Austenite
matrix

66.85(20.62| 6.95 | 0.53 | 0.62 | 1.94 | 2.45 | 0.04
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