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Comparison on microstructure and corrosion resistance of 2209

and 2507 duplex stainless steel surfaced layers
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Abstract; Microstructure and corrosion resistance of 2209 and 2507 duplex stainless steel FCAW surfaced layers were comparatively

investigated by means of optical microscope, X ray diffractometer, scanning electron microscope and energy dispersive spectrometer, etc.

The results show that two kinds of welded surfacing layers are mainly composed of ferrite o and austenite vy like widmanstatten, there is a

small amount of thin lath v,in o grains or between the o/~ interface, while there is very little punctiform o phase between the a/y or o/

interface. After 690 °C x 8 h annealing process, the amount of ¢ phase and v,in two kinds of surfacing layers increases obviously. The

corrosion resistance of two kinds of welded surfacing layers all meet the relevant standards, and the corrosion resistance of 2507 surfacing

layers is better than that of 2209 surfacing layers, but the corrosion resistance of two kinds of annealed surfacing layers decreases sharply and

doesn’t meet the relevant standard seriously, that is mainly because a large number of ¢ phase and v, precipitated in the surfacing layers

during annealing process.
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Table 1 Heat treatment state of the surfaced samples
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Table 2 Chemical composition of surfaced layers of 3L and 3LS sample (mass fraction, %)

=324 C Si Mn P Ni Cr Mo Cu N

3L 0.023 0.49 1.12 0.021 0.005 9.44 22.50 2.88 0.08 0.12

318 0.030 0.42 1.08 0.020 0.005 9.49 22.05 2.83 0.08 0.11
FARER <0.04 <1.0 0.5~2.0 <0.04 <0.03 7.5~10.0 21.0~24.0 2.5~4.0 =<0.75 0.08 ~0.20

£3 AL RALS KEHBRENUENS (FRRSHE, %)
Table 3 Chemical composition of surfaced layers of 4L and 4LS sample ( mass fraction, % )

== C Si Mn P Ni Cr Mo Cu N

4L 0.028 0.54 0.77 0.020 0.006 10.42 23.91 3.21 0.06 0.12

4LS 0.030 0.48 0.73 0.019 0.006 10.52 23.51 3.23 0.07 0.13
FARER <0.04 =<1.0 0.5~2.0 =0.04 <0.03 8.0~11.0 23.0~27.0 2.5~4.0 <1.0 0.08 ~0.30
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Fig. 1 XRD patterns of the tested surfaced layers
(a) 3L,3LS; (b) 4L,4LS
F4 ARHEERERZESE (RO, %)
Table 4 Ferrite content of the tested surfaced
layers ( volume fraction, % )
3L 31LS 41, 418
30.83 8.48 34.76 2.91
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Fig.2  Microstructure of the tested surfaced layers
(a) 3L; (b) 3LS; (c¢) 4L; (d) 418
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Fig.3  EDS line scan analysis of the area near fusion line between surface layer and transition layer of the 3L sample
(a) SEM JE£ (SEM morphology) ; (b) Fe; (¢) C; (d) Cr; (e) Ni; (f) Mo
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Fig.4 EDS line scan analysis of the area near fusion line between surface layer and transition layer of the 3LS sample
(a) SEM JE% (SEM morphology) ; (b) Fe; (¢) C; (d) Cr; (e) Ni; (f) Mo
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Fig.5 EDS line scan analysis of the area near fusion line between surface layer and transition layer of the 4L sample
(a) SEM £ (SEM morphology) ; (b) Fe; (¢) C; (d) Cr; (e) Ni; (f) Mo
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Fig.6 EDS line scan analysis of the area near fusion line between surface layer and transition layer of the 4LS sample
(a) SEM JE4i (SEM morphology) ; (b) Fe; (¢) C; (d) Cr; (e) Ni; (f) Mo
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Table 5 Corrosion rate of the tested surfaced
layers (mg + dm™? -d")

3L 3LS 4L 4LS AniE ASTM A923-06 C SH#8354R

3.70 4238 1.54 5037 <10
3 4%
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