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SCC Retardation Mechanism near Fusion Boundary in 316L SS Welds
from Microstructure Point of View
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SCC behavior near the fusion line of 316L SS welds in high SCC behavior near the fusion line of 316L SS
welds in high temperature water has been investigated with special attention on relation to the characteristics
of microstructure. Island-type 5-ferrite has been distributed on grain boundary, namely along the potential
crack path, in partially melted zone of 316L SS weld samples. Most of crack tips have been located on
d-ferrite in partially melted zone of both weld samples. Cr,O; which makes low oxidation rate of §-ferrite
compared with that of austenite phase has been formed by oxidation of 8-ferrite at the crack tip. It has been
suggested that the island-type 8-ferrite in partially melted zone would act as a crack arrester. The retardation
mechanism of SCC near fusion line has been proposed assuming that solid oxidation has an essential role in

SCC progress.
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Table 1. Chemical Composition of 316L SS Plate (wt%)

Fe | Cr | Ni | Mo | Mn | Si C N P S
Bal | 17.04 | 1218 | 284 | 1.18 | 044 | 0014 | 0014 | 0.021 | 0.001
Table 2:Chemical composition of WEL 316L SS (wt%)
Fe | Cr | Ni | Mo | Mn | Si C N P S
Bal. | 1957 | 1372 | 220- | 1.79 | 040 | 0018 | 0083 | 0.021 | 0.001

Weld metal ~ Base metal

Fig.1: A schematic of sampling direction of the specimen
for CBB test
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Fig.2: Metallographic structure near fusion boundary
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Fig.3: Cross sectional view of cracking morphology

FeCr,0, (Space group Fd3m - no.227)

Convergent beam size is 20 nm

Rieerrrer R
Fig.4: Diffraction pattern of two types of oxide
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