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Analysis on the Microstructural Characteristics
for the Pulled-Out Tube from Steam Generator of KENPP A
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Microstructural characteristic for the PW2ECC failured pulled-out tube from
the stearn generator of ENPP A was analyzed in order to evaluate the
susceptibility to PWSCC of this tube, i1n parallel with the comparative
evaluation using some other cormmercial tube materials. The pulled-cut tube can
be classified with a highly susceptible material having an  inhomogeneous
carbide distribution in s microstructure due to mamly the improper heat
treatment conditions and the cold working effect in the fabrication process.
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Tahle 1. Heat treatment conditions and chemical compositions of each tuhe material
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Table 2 TEM analysis on the carbide precipitates of 5G tubing materials used

FT-1 CT CI-1
(pulled tube {comimer cial (commercial
g00 T T GO0 TT) GO0 hI&)
%! I i

Phase MG 'ICEI."II"'."'Iﬁ:E Wz (inner)

mixzed IWleaCe (outer)
, 100 ~200 (inzer)

Size (nm) 100 ~200 50 -~-400

< 100 fouter)

Intragranulaz/
o Intragranular/ Inter granular/ isclated (inmer)
Distribution ) ] .
izolated discontinuoens Intergranular/

discont, {outer)

glokular/
Werphology glabular glabular
plate
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Fig. 2 TEM micrographs showing different carbide distrubutions of each tube material



b)CM-2 Y
Fig. 3 SEM photographs showing changes in the carbide distributions after thermal treatment

Fig. 4 TEM micrographs showing the formation of grain boundary precipitates after thermal treatment



a) bright image b) dark image

Fig. 5 Precipitation of M ,3Cg carbide phase
on the non-coherent twin boundary
(NCTB) for CT tube material

c) SAD pattern
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Fig. 7 Differencesin the formation of precipitates onthe NCTB after TT
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