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A 45°-built laser powder bed fusion (LPBF) 316L stainless steel specimen, heat-treated at 900 °C for 2
hours in argon, was investigated in a 3.5 wt% NaCl solution at room temperature. Surface-exposed pores
were observed on both the build-direction (BD) and transverse-direction (TD) planes; however, EDS map-
ping did not reveal pronounced elemental segregation around the pores. Optical microscopy indicated pre-
dominantly equiaxed grains. EBSD kernel average misorientation (KAM) analysis showed that
misorientation above 1° persisted over a substantial area after heat treatment. SEM analysis following
anodic polarisation, terminated at 100 uA cm, confirmed that localised corrosion primarily initiated and/
or propagated at pore openings and in the adjacent substrate regions on both planes. Electrochemical
impedance spectroscopy (EIS) responses exhibited comparable impedance values between the BD and TD,
a phase maximum near -70°, and a low-frequency inductive feature. This low-frequency inductive
behaviour suggested the influence of pore-related local environments on the interfacial response of PBF

316L stainless steel under chloride exposure.
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LOCALISED CORROSION BEHAVIOUR OF 45°-BUILT PBF 316L IN CHLORIDE SOLUTION
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Fig. 1. Box plots of the surface pore area fraction (%)

measured on the BD-45 and TD-45 planes of the 45°-built
PBF 316L specimen
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Fig. 2. Optical micrographs of the heat-treated PBF 316L specimen observed on the BD-45 and TD-45 planes
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Fig. 4. EDS elemental maps acquired at pore-containing regions on the BD-45 and TD-45 planes of the 45°-built PBF 316L

specimen

Fig. 5% 3.5 wt% NaCl §-8-elA] 450 25 Al 9]
BD-45 4 TD-45 9ol tha

AZ Yepd Aol F e FAIHS

Vg ol A LRt

Mo g

CORROSION SCIENCE AND TECHNOLOGY Vol.25 No.2, 2026



JUN-SEOB LEE, TIAN-YUAN ZHU, JEONGMI LEE, AND SEONG-YOON KIM

T FHoE R o] Ko AN AL A
shelA A vebd v AR getow sjasl. 4
ek A= AFEE 100 pA em7HA] W E o,
3 ARzl M9 S F W BT 02 Vg B
1ol 9IRS AR FARIA = FgF F4l 3
27F AAA &= ol¥ Aol YERLTE B3t o] 3
0_3 I I 1 1
021
0.14 ]
Ll
3 0.0
> VYA
W -0.14 :
021 a
0.3 :
‘0.4 T T T T
108 107 10°® 10°° 10
i | Acm2

Fig. 5. Cyclic potentiodynamic polarisation curves measured on
the BD-45 and TD-45 surfaces of the 45°-built PBF 316L
specimen in 3.5 wt% NaCl solution at room temperature
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Fig. 6. Secondary electron SEM images of the BD-45 and TD-45 surfaces after anodic potentiodynamic polarisation in 3.5 wt%

NaCl solution, terminated at 100 pA cm™
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Fig. 7. Bode plots of the BD-45 and TD-45 surfaces at 0.0 V; in 3.5 wt% NaCl solution at room temperature
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