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ABSTRACT Microstructure and pitting corrosion resistance of UNS S32304 duplex stainless steels
welded joint with plasma-arc welding (PAW) were studied by means of OM, SEM, energy dispersive
X-ray spectroscopy (EDX) and potentiostatic electrochemical technique. The results show that the
microstructures of the heat—affected zone (HAZ) and fusion zone differ from the base metal greatly,
with ferrite fraction greater than 70%. Furthermore, a lot of nitrides are precipitated at the interface
between ferrite and austenite phases and inside the ferrite grains. Consequently, pitting corrosion
resistance of the welded joint declines obviously and pitting preferentially occurs at ferrite phase in the
high temperature HAZ near the fusion line.
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Fig.1 Microstructures of different zones of DSS 2304 PAW welded joint
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Fig.2 Potentiostatic polarization curves of the as—received
DSS 2304 and PAW joint (potential is 750 mV, so-
lution is 1 mol/L NaCl, heating rate is 1 ‘C/min)

HIbPRIZe PAW JRERTH I ERE T B T RE. b 13442
BJn nEA T IR BB SE, SR SEM Mg Tt HAZ
HLA MBS, 45RIE 3 FrR. (ER 3a FrRBI g R R
RN AE S A EARKRAHN 100 pm f5S e,
] biof 0 T AL — BB A S i Bt v ] 3b s B RS s ok
GO FT LR S, iR A4, SRR 2R L w7,
HE TR BRI, DML HAZ &, BRAASA L



1448 & )8

EE FATE

Bl 4 i T SR WA S e, IR T
VIRI, A PRI AR S h, —REIBM T8RRI
arL P AR AS A (B da), 53— BT PiAHY
HIFAL, S3CHR (21] R HGERZER 3
2.3 RE/MSEBMUFERIIXR

ARG e S HAC R AUSA 5C, 8% N

B 3 EAaLk HAZ PHRE R MESR
Fig.3 Morphology of stable pits in HAZ near fusion line
(a) and its magnified image (b)
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Fig.4 Morphologies of metastable pits in ferrite (a) and at
the boundary between ferrite and austenite (b)
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Table 1 Alloying element concentrations in austenite and fer-
rite in DSS 2304 welded joint

(mass fraction, %)

Position Phase Cr Mo Ni Mn Si
FZ Austenite 22.65 0.37 4.89 1.55 0.45
Ferrite 23.42 0.43 4.77 1.35 0.31
HAZ near Austenite 23.08 0.39 5.45 1.50 0.38
fusion line  Ferrite 23.30 0.40 4.54 1.36 0.36
Base metal Austenite 21.69 0.34 5.59 1.61 0.44
Ferrite 24.89 0.45 3.99 1.32 0.36
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Fig.5 SEM images of base metal (a) and HAZ (b) after
oxalic acid etching
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