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Abstract

This study was carried out to investigate the influence of a sigma phase precipitation on the pitting
corrosion resistance and microstructural change of super duplex stainless steels(UNS S32750). The welds
made by FCAW (Flux Cored Arc Welding) were heat treated (930°C, 1080°C, 1230°C) and quenched.
Based on the microstructural examination, it was found that the o0 phase was formed in base metals and
welds heat treated at 930C while there were little ophases formed in base metals and weld metal
experienced the relatively fast cooling from 1080C and 1230°C. On the other hand, the most weight loss
due to pitting corrosion occurred in base and weld metals heat treated at 930°C. It was confirmed that the
pitting corrosion occurred in the phase boundaries of ferrite/sigma and austenite/sigma. The pitting
corrosion resistance decreased owing to an increase in Cr, Mo depleted areas adjacent to the intermetallic
phases such as ophase. The hardness was greatly increased due to the precipitation ophase.

Key Words : Pitting corrosion, FCAW, PWHT, Weight loss, Ferrite, Sigma-phase
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Table 1 Chemical composition of base metal and
wires(wt.%)

C Cr Ni Mo Mn N
Base 0.030 | 25.30 | 7.0| 3.8 | 1.20 | 0.25
Metal
FCAW | 502 | 2500 | 87| 3.80 | 0.85 | 0.17
(wire)

Table 2 Welding conditions and joint configuration

Welding Heat Joint
Condition Input (kJ/mm) Configuration(mm)
250A 2y
32V 2.4

REEH: - A5t 314 598, 20134F 104

Table 3 Heat treatment conditions

Temperature | Heating Holding Time
() Time (min)
930 3:10 15
1080 3:40 15 Quenching
1230 4:10 15
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Fig. 1 SEM (backscatered electron image) micro-
structures of base metals according to heat
treatment temperatures. (a) As-received, (b)
930TC, (c) 1080C, (d) 1230C. Grey region:
austenite, Dark region: ferrite, Bright region
(930C): o-phase
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Fig. 2 SEM (backscatered electron image) micro-
structures of FCA weld metal heat treated
at different temperatures. (a) As-received,
(b) 930C, (¢) 1080C and (d) 1230TC. Grey
region: austenite, Dark region: ferrite, Bright
region(9307C): o-phase
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Fig. 3 X-ray diffraction profiles of FCA welds heat
treated at different temperatures
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Table 4 Ferrite volume fraction(%) of BM and WM

BM WM
No Heat 46.59 39.00
Treatment (As-recieved) (As-welded)
930T 16.30 0.93
1080°C 52.43 44.76
1230C 50.79 41.51

Table 5 Chemical composition of BM and WM
heat treated at 930C(Wt. %)

BM WM
Cr Ni Mo Cr Ni Mo
¥ | 24.66 | 8.01 | 3.02 27.3 9.2 1.98

a | 27.60 | 4.24 | 3.72
o | 29.66 | 4.85 | 8.39 33.58 | 4.74 | 4.86
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Fig. 5 SEM (backscatered electron image) micrographs
showing the pitting corrosion in o/a and o/y
boundaries. (a) Base metal, (b) Weld metal
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