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A Study on the KLA Behaviors in HAZ and the Mechanical
Properties of Austenitic Stainless Steel Weld
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Abstract

Intergranular corrosion behaviors of KAL (Knife Line Attack)and mechanical properies such as
tensile and creep rupture were investigated for the tube material used for nearly 20 years under the
condition of 463°C and 28kg/cm”,  Base and weld metal were austenitic stainless steel AISI
321containing Ti, AISI 347containing Nb, respectively.

KLA is a kind of the intergranular corrosion which often occurs just near the HAZ (heat affected
zone) of AISI 321and AISI 347stainless steel due to the grain boundary sensitization.

In KLA zone, intergranular corrosion crack has propagated outwards from the inner surface and

carbides of white and narrow band type assuming as{Cr, Fe} carbide were confirmed.
All the delta-ferrite formed in the weld metal during weld solidification has been transformed into
sigma-phase since delta-ferrite was exposed for 20 years at 463 ‘C. Elongation was very low at the
range from room temperature to 600°C and it was confirmed that creep-rupture properties were not
consideralbly affected.
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Fig.2 Specimen geometry for tensile and creep-
rupture test
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Table 1 Chemical composition compared with specification

_Compositions | Mn P s si Ni cr Ti Mo | Nb
Designations
9.00 | 17.0
Asg‘fw‘}m 008 | 200 | 0040 | 003 | 075 - = . -
130 | 200
Bl 0.055 | 173 | 0031 | 0016 | 055 | 122 | 171 | 057 - ;
B2 0055 | 171 | 0019 | 0007 | 048 | 116 | 179 | 043 _ -
ASTM A312 900 | 17.0
TP347 008 | 200 | 0040 | 0030 | 075 - . . .
(Weld Metal) 13.0 20.0
W 0079 | 145 | 0018 | 0018 | 045 | 108 | 188 0.44

- The titanium content shall be not less than five times the carbon content and not more than 0.70 percent
- The niobium plus tantalum content shall be not less than ten times the carbon content and not more than

1.00 percent,
KBIFHEREE, 845 $45%, 1990F 128
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Photo. 2 Optical micrographs showing the crack propagation from inner to outer surface
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Photo. 3 SEM micrographs showing arrow area
in photo.2-8{a}and EDX analysis results of
the arrow area(b)
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