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The effect of two different annealing temperatures on the level of the second phase precipitated in the micro-
structure and the corrosion behaviors of super austenitic stainless steel were examined. The sample annealed
at a higher temperature had a significantly lower fraction of the sigma phase enriched with Cr and Mo ele-
ments, showing more stable passivity behavior during the potentiodynamic polarization measurement. How-
ever, after the welding process with Inconel-type welding material, severe corrosion damage along the
interface between the base metal and the weld metal was observed regardless of the annealing temperature.
This was closely associated with the precipitation of the fine sigma phase with a high Mo concentration in the
unmixed zone (UMZ) during the welding process, leading to the local depletion of Mo concentrations around
the sigma phase. On the other hand, the fraction of the newly precipitated fine sigma phase in the UMZ was
greatly reduced by post-weld heat treatment (PWHT), and the corrosion resistance was greatly improved.
Based on the results, it is proposed that the alloy composition of welding materials and PWHT conditions
should be further optimized to ensure the superior corrosion resistance of welded super austenitic stainless

steel.
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EFFECTS OF ANNEALING AND POST-WELD HEAT TREATMENTS ON CORROSION BEHAVIORS OF SUPER AUSTENITIC

STAINLESS STEEL
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Table 1. Chemical compositions (wt%) of the tested sample (SASS) and welding material

Fe Ni C Cr Mo N
Steel sample
~ < ~ ~ ~
(UNS S31254) Bal. 17.5~18.5 <0.02 19.5 ~20.5 6~7 0.18~0.22
Welding materials <5 Bal. <0.1 20 ~23 8-10 i

(Alloy 625)
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Fig. 1. Microstructures observation of the samples (center region, CR), which were annealed at (a) at low temperature and (b)

high temperature

5 YEpRdTE

AL AP AlH] e 1L
ZA Ul H&7de] &) #A435]
T Stk Y AAlE e w Haud
29 27] &ATAE F 224 Ul AEE olxf
T2 Cr 4 Moo Aol 559 Alarte
om, A gip] A AT oA =2
S YeERRSITh A2 AFA P AlHS t o E EDS

>,
&

;
l-')f
WE%W

£ 2ast AR AdFig 2N E nERPIHE A
=% oZFE W Gt Mo 429 w5 ATt 7114
el 5= & 5 Stk

Fig. 32 A2 3 12 &% 53 A 1P 549 &

= A%e) AN teha,

+— Low temp. Annealing
|—v— High temp. Annealing

1.0

0.8

0.6

0.4

0.2

Potential (V(SCE))

0.0 -

9 8 10-7 6 5 4

10 10° 10 10 10°

Current density (A/cmz)
(a)

Potential (V(SCE))

Element Wt% At%

i MoL 12.78  07.57 E
I CrK 27.81 31.29
FeK 49.73  51.66
NiK 9.68 09.48

Fig. 2. EDS point analysis at the precipitates, marked on
Fig. 1a, in the sample annealed at low temperature
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Fig. 3. Potentiodynamic polarization curves of the samples annealed at low and high temperatures, measured in (a) 6 wt%
FeCl, + 1 wt% HCl solution at room temperature and (b) 0.5 N HCI + 1 N NaCl solution at 50 °C
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Fig. 5. (a,b) Cross-sectional macro image of the welded samples, observed after immersion in ASTM G48-C solution at 60 °C

for 72 hours; (c,d) cross-sectional micro image of the welded sample which had been annealed at (a,c) low temperature and
(b,d) high temperature
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Fig. 6. Microstructures in heat affected zones of the welded samples which had been annealed at (a) low temperature and (b)
high temperature
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Fig. 7. (a) Magnified image showing the UMZ, and (b) EDS line scanning analysis
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