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An Nondestructive Evaluation of Degraded Damage
for Superaustenitic Stainless Steel
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Abstract

This research was undertaken to clarify effects of thermal aging on electrochemical and mechanical
properties of superaustenitic stainless steel and to detect the material degradation nondestructively, The
steel was arificially aged at 300650 T for 240-~10,000h and the mechanical properties were
investigated a1 -196~650 C using small punch(SP) test. Also, the change in electrochemical properties
caused by effects of thermal aging on  superaustenitic  stainless  steel  was  investigated  using
electrochemical anodic polarization test in a KQH electrolyte. Carbides and 7 -phase{Fe:Mo) precipitated
in the grain boundaries seem (o deteriorate the mechanical properties by decreasing cohesive strength in
the grain boundaries and to promote the current density observed in electrochemical polarization curves.
The electrochemical and mechanical properties of superaustenitic stainless steel decreased significantly in
the specimen aged at 630 T corresponding to the sensitization temperature for conventional austenitic
stainless steels.
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Table 1 Chemical composition of SAS steel(wi%6)

C Si Ni | Cr Mo N S
0008 04 © 25 | 23 55 0.2 i< 0.001

W

Table 2 Artificially aging heat treatment conditions

Aging Temperature{ C) i Aging Timeth) LMP o
Isothermal Aging 1,000 13,179
at 300 C 10,000 13,752 3
Isothermal Aging 1,000 17,779 R ’
at 500 C 14,000 18,332 : ARy
Isothcrmﬁal i\g ing ; 240 20,657 Fig. 1 Schematic diagram of appraws for electro-
a 650 © | 1,000 21,229 chemical polarization testing




1334

o

= i . o el ) § i

Fig. 2 Schematic diagram for high temperature SP
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Fig. 3 Opucal micrographs  of  the
several aged materials for SAS steel
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