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Highlights

What are the main findings?

e The double-layer coatings are deposited on an S30408 surface under different
welding currents.

e  Welding current critically determines martensite fraction and grain refinement.

e The 200 A coating shows the finest structure, highest hardness and lowest wear
mass loss.

e The 230 A coating exhibits the most positive corrosion potential in 3.5 wt.%
NaCl solution.

e A clear trade-off between wear and corrosion resistance is revealed, depending on
welding current.

What are the implications of the main findings?

e  Fine lath martensite with dispersed nano-carbides is key to wear resistance at 200 A.

e Higher heat input at 230 A promotes elemental homogenization and improves
corrosion resistance.

e A current of 200 A can better balance friction-wear and corrosion resistance properties
with economic efficiency.

e  This work offers practical guidance for surface enhancement of S30408 steel components.

Abstract

Corrosion-resistant coatings with a double-layer structure are deposited on the surface of
530408 stainless steel at welding currents of 170 A, 200 A, and 230 A using metal active gas
(MAG) arc welding technology. The influence of welding current on the microstructure,
microhardness, wear resistance, and electrochemical corrosion behavior of the coating is
systematically studied. The results show that the coating produced at 200 A exhibited the
finest martensitic structure, the highest microhardness (~450 HV), and the lowest mass
loss (139.9 mg), indicating its superior wear resistance. In contrast, the coating fabricated
at 230 A displayed the most positive corrosion potential (—0.302 V vs. saturated calomel
electrode (SCE)) in 3.5 wt.% NaCl solution, which is attributed to enhanced elemental
homogenization arising from the higher heat input. This paper clarifies the critical role
of welding current in balancing wear and corrosion performance and provides a practical
guideline for the cost-effective surface enhancement of 530408 steel components.
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1. Introduction

530408 austenitic stainless steel is widely used in chemical processing, marine engi-
neering, food equipment, and other industrial sectors owing to its favorable combination
of formability, toughness, and corrosion resistance [1-5]. However, its lower hardness (not
exceeding 200 HV) and poor resistance to abrasive and adhesive wear greatly limit the
further application of such materials [6,7]. Numerous studies have shown that premature
failure frequently occurs when S30408 austenitic stainless-steel components are exposed to
harsh environments involving solid particle erosion, sliding friction, or combined wear—
corrosion effects [8-11]. Replacing the entire component with a high-performance alloy or
applying bulk alloying can mitigate these problems, yet such approaches are economically
prohibitive and technologically complex [12,13]. At the same time, improper matching of
alloying elements during the alloying process may significantly degrade the performance
of austenitic stainless steel [14]. Against this background, surface engineering technology
is recognized as an effective method to selectively modify stainless steel substrates while
preserving their excellent inherent properties, and has become the most cost-effective and
feasible strategy for industrial applications [15-18].

Among the available surface modification techniques, cladding processes that produce
a metallurgically bonded overlay are particularly attractive because they allow for targeted
enhancement of surface properties [19-22]. High-energy-density methods, such as laser
cladding and plasma transferred arc welding, have been extensively investigated for de-
positing Ni-based [8-11], Co-based, and Fe-based wear- and corrosion-resistant coatings on
stainless steels [23-27]. For instance, Yuan et al. [21] demonstrated that Ni45 alloy coatings
produced by laser cladding can achieve high hardness and wear resistance. Meanwhile,
Li et al. [22] fabricated WC + TiC-reinforced Ni-based composite coatings with superior
sliding wear performance. Despite these successful demonstrations, the high equipment
cost, relatively low deposition rate, and limited accessibility of large or geometrically com-
plex components restrict the wider adoption of laser- and plasma-based processes in many
industrial contexts [21-24].

Arc-based cladding methods, including gas tungsten arc (GTA) and gas metal arc
welding-based processes, offer significantly higher deposition efficiency, lower capital
investment, and greater on-site versatility [9,10]. Metal active gas (MAG) arc cladding,
which uses a consumable wire electrode and an active shielding gas, is particularly suitable
for the surface rehabilitation and strengthening of large- and medium-sized engineering
parts [28-30]. However, compared with the extensive literature on laser and plasma
cladding, systematic studies devoted to MAG arc cladding of stainless-steel substrates
with wear- and corrosion-resistant layers remain relatively scarce. A critical challenge
in MAG cladding is the control of heat input: an excessively low heat input may cause
a lack of fusion and porosity, whereas an overly high heat input can lead to substrate
overheating, grain coarsening, dilution-induced chemical inhomogeneity, and deterioration
of corrosion resistance [28]. As the primary parameter governing heat input, welding
current profoundly influences the cooling rate, solidification conditions, and subsequent
solid-state phase transformations, which, in turn, dictate the volume fraction, morphology,
and distribution of strengthening phases such as martensite and carbides [31,32]. Although
several investigations have addressed the effect of welding current on the microstructure
and hardness of arc-clad layers, few have explicitly linked the thermal cycle to both
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wear resistance and corrosion resistance in a single study [32-34]. In addition, a clear
understanding of the trade-off between these two performance aspects under the same
process window has not yet been established.

To address this knowledge gap, the present study aims to fabricate wear- and corrosion-
resistant coatings on 530408 stainless steel by MAG arc cladding using a commercial
YD110Mo-G martensitic flux-cored wire. By systematically varying the welding current
(170, 200, and 230 A) and performing double-layer deposition, the evolution of the phase
composition, microstructural features (lath martensite, retained austenite, and carbides),
and the resulting properties—hardness, wear resistance, and electrochemical corrosion
behavior—are evaluated. The underlying relationships among welding current, microstruc-
ture, and performance are elucidated, and the interplay between wear resistance and
corrosion resistance is discussed from the perspective of wear—corrosion synergy. This
work aims to provide a theoretical foundation and practical processing guidance for the
cost-effective fabrication of high-performance coatings on S30408 components operating
under combined wear and corrosion conditions.

2. Materials and Methods
2.1. Base Material and Filler Wire

Hot-rolled S30408 austenitic stainless-steel plates(Baosteel Stainless Steel Co., Ltd.,
Shanghai, China) are processed into small blocks with dimensions of 200 m x 20 m x 10 m,
serving as the substrate material. Then, the chemical composition of the substrate is
analyzed, and the results are presented in Table 1. A commercial flux-cored wire, YD110Mo-
G (Tianjin Golden Bridge Welding Materials Group Co., Ltd., Tianjin, China; diameter 1.2),
is selected as the cladding consumable. This wire is designed to produce a martensitic
overlay with high hardness and good wear resistance and is a classic choice for hardfacing
on tough stainless-steel substrates. The chemical composition of the wire is listed in Table 2.
Prior to cladding, the substrate surface is ground to remove the oxide scale and cleaned
with acetone to eliminate oil and contaminants.

Table 1. Chemical composition of S30408 stainless steel (wt.%).

C Si Mn P S Cr Ni Fe
<0.08 <1.00 <2.00 <0.03 <0.045 18.00-20.00 8.00-10.00 Bal.
Table 2. Chemical composition of YD110Mo-G flux-cored wire (wt.%).
C Mn Si P S Cr Mo \% Fe
0.063 1.68 0.45 <0.025 <0.003 134 1.02 0.62 Bal.

2.2. MAG Cladding Procedure

A Fronius TPS 4000 digital pulsed metal active gas (MAG) welding power source is
employed in the direct current electrode positive (DCEP) mode. The shielding gas consists
of 80% argon (Ar) and 20% CO,, with a flow rate of 15-20 L/min. Two layers are deposited
on the substrate with a 40% bead overlap. After the first layer is deposited, the workpiece
is allowed to cool in still air to an interpass temperature of 200-300 °C before the second
layer is applied. Three sets of specimens are prepared using welding currents of 170 A,
200 A, and 230 A, while the arc voltage is maintained in the range of 28-32 V and the travel
speed is adjusted between 200 and 400 mm/min. The detailed cladding parameters are
summarized in Table 3.
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Table 3. MAG cladding parameters.
Welding Wire Diameter ~ Arc Voltage  Travel Speed Bead Layer Thickness Gas Flow Polarit
Current (A) (mm) V) (mm/min) Overlap (mm) Rate (L/min) y
170 1.2 28-32 200-400 40% 3-4 15-20 DCEP
200 12 28-32 200-400 40% 34 15-20 DCEP
230 12 28-32 200-400 40% 34 15-20 DCEP

2.3. Characterization Methods

Metallographic specimens are sectioned perpendicular to the cladding direction,
ground, polished, and etched with a solution of FeCl;z + HCI + H;O. Microstructural
observations are performed using an Axio Zeiss optical microscope. The phase compo-
sition of the top surface of the clad layers is analyzed by X-ray diffraction (XRD) on a
DX-2700B diffractometer (Dandong Haoyuan Instrument Co., Ltd., Dandong, China) with
Cu Ka radiation; scans are carried out over a 20 range of 20-100° with a step size of 0.03°.
Microhardness profiles are measured along the cross-section from the coating surface to
the substrate using an MHV2000 digital micro-Vickers hardness tester (Shanghai Shangcai
Testing Machine Co., Ltd., Shanghai, China) under a load of 1.96 N and a dwell time of
15 s. Dry sliding wear tests are conducted at room temperature on an MMS-2A pin-on-ring
tribometer (Jinan Hengxu Testing Machine Technology Co., Ltd., Jinan, China). The coun-
terbody is a quenched GCr15 steel ring (outer diameter of 40 mm, inner diameter of 16 mm,
thickness of 10 mm). The tests are performed under a normal load of 200 N at a rotational
speed of 400 r/min for 40 min, corresponding to a total of 16,000 revolutions. The mass loss
of each specimen is measured using an electronic balance (Sartorius Scientific Instruments
(Beijing) Co., Ltd., Beijing, China) with a precision of 0.01 mg, and the coefficient of friction
is recorded continuously. After wear testing, the worn surfaces are examined by optical
microscopy (Carl Zeiss, Shanghai, China) to identify the wear mechanisms. Electrochemical
corrosion behavior is evaluated in a 3.5 wt% NaCl solution at ambient temperature using
a CS350 electrochemical workstation (Wuhan CorrTest Instruments Corp., Ltd., Wuhan,
China). A conventional three-electrode cell is employed, with the specimen as the working
electrode, a saturated calomel electrode (SCE) as the reference electrode, and a platinum
sheet as the counter electrode. Potentiodynamic polarization curves are recorded at a
scan rate of 1 mV/s after 40 min of open-circuit potential stabilization. The corrosion
potential and corrosion current density are extracted from the polarization curves by
Tafel extrapolation.

3. Results and Discussion
3.1. Microstructural Evolution as a Function of Welding Current

The overall architecture of the double-layer clad system is illustrated schematically in
Figure 1. From this, the observation zones for microstructural analysis are indicated: the
top region of the second layer, the middle region (which spans the interface between the
first and second layers), and the bottom region near the fusion line with the substrate.

Figure 2 presents a comprehensive set of optical micrographs taken from the top,
middle, and bottom regions of the coatings produced at different welding currents. It
can be seen that the phase composition in all specimens consisted predominantly of lath
martensite (LM), retained austenite (RA), tempered martensite (TM), and a small fraction
of carbides (Fe3C), in agreement with the XRD results discussed later. In the meantime, the
welding current exerted a pronounced influence on the grain size, phase composition, and
morphological features across the coating thickness.
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Upper observation zones

<= Second cladding layer

middle observation zones

<= First cladding layer

lower observation zones

== Substrate S30408

Figure 1. Schematic illustration of the observation zones for microstructural analysis.

(a) Microstructure of the upper region in the second clad layer

(b) Microstructure of the middle region in the clad layer

%

R A I RN % X &

(c) Microstructure of the lower region (near the fusion line) in the clad layer

Figure 2. Optical micrographs of the clad layers under different welding currents. (al-a3) represent
the microstructure of the upper region of the second cladding layer at 170 A, 200 A, and 230 A,
respectively. (b1-b3) represent the microstructure of the middle region of the cladding layer at 170 A,
200 A, and 230 A, respectively. (c1-c3) represent the microstructure of the lower region of the cladding
layer (near the fusion line) at 170 A, 200 A, and 230 A, respectively. (M: martensite; RA: retained
austenite; LM: lath martensite; TM: tempered martensite; Fe3C: carbides).
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It can be seen from Figure 2(al-a3) that the sample surface is primarily composed
of elongated grains, exhibiting the characteristics of an MAG arc welding coating. The
main components of these elongated grains are martensite and residual austenite, with
martensitic transformation occurring during the second cooling process. Research has
shown that the formation of elongated grains on the sample surface is mainly attributed to
several factors such as thermal field regulation, compositional undercooling, and nucleation
conditions. Firstly, during the MAG welding process, the surface of the molten pool comes
into direct contact with the shielding gas, and heat dissipation occurs uniformly in multiple
directions. This significantly reduces the temperature gradient and increases the solidifica-
tion rate, thereby inhibiting the formation of oriented columnar crystals and promoting the
growth of elongated crystals. Secondly, reasonable control of heat input will further reduce
the temperature gradient inside the melt pool, expand the undercooled region of the compo-
sition, and provide sufficient space for the nucleation of elongated grains. Furthermore, the
presence of a certain amount of Cr element in the substrate material and welding wire can
enhance the undercooling of the melt pool, act as a heterogeneous nucleation core, and limit
the directional growth of grains, thereby promoting the formation and growth of elongated
grains. According to the information provided in the middle region (Figure 2(b1-b3)),
the sensitivity of the microstructure to the welding current becomes evident. As can be
seen from Figure 2(b1), when the current is 170 A, a pronounced layered morphology is
observed, consisting of an upper zone of lath martensite and a lower zone of tempered
martensite decorated with fine carbide precipitates. The tempering effect originates from
the thermal cycle of the second pass, which reheats the upper portion of the first layer. As
the current increases to 200 A, the martensitic laths become finer and the layering remains
visible but less distinct, as shown in Figure 2(b2). However, when the current is increased to
230 A, the layered structure basically disappears, and the grain size becomes significantly
coarser (see Figure 2(b3)). This is because the higher heat input at 230 A prolongs the time
that the inter-layer zone spends at elevated temperatures, thereby promoting recovery and
grain growth, and may reduce the degree of martensitic transformation because of a lower
cooling rate. It can be seen from Figure 2(c1—3) that near the fusion line at the bottom of
the coating, the microstructure is primarily composed of martensite and retained austenite.
The volume fraction of lath martensite increases markedly with increasing welding current,
and the transformation becomes more homogeneous. The largest heat input at 230 A raises
the dilution ratio, introducing additional Cr, Ni and Mo from substrate into the cladding,
which shifts the continuous cooling transformation (CCT) curve to the right and decreases
the critical cooling rate for martensite formation, thereby enhancing hardenability. In the
meantime, fine carbides precipitate within and around the martensite laths, contributing to
precipitation strengthening.

Figure 3 shows the locally magnified microstructures of the sample surfaces at 200 A
and 230 A corresponding to Figure 2(a2) and Figure 2(a3), respectively. As shown in
Figure 3(al) and Figure 3(a2), the magnified regions clearly reveal martensitic flat bundles
and their boundaries.

As can be seen from Figure 3(al,a2), compared to the 200 A sample, the number of
martensitic flat bundles per unit area in the 230 A sample is significantly reduced, while
the bundle width is noticeably increased. This demonstrates that increasing the welding
current (i.e., increasing the heat input) promotes the coarsening of martensitic flat bundles.
The reason for this is that the higher heat input prolongs the time the inter-layer zone
spends at elevated temperatures, promoting recovery and growth, and the lower cooling
rate reduces the degree of martensitic transformation.
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Figure 3. Magnified views of the surface microstructures. (al) View from Figure 2(a2) (200 A).
(a2) View from Figure 2(a3) (230 A). (M: martensite).

3.2. Phase Analysis

XRD patterns of the top surfaces of the three coatings are shown in Figure 4. It can be
seen that under different welding currents, the x-Fe (martensite) and Fe-Cr (solid solution)
phases can be identified on the sample surface. Obviously, this result is related to the
presence of a large amount of Fe and Cr elements in the substrate material and welding
wire. In addition, diffraction peaks of the M3C-type carbide (FesC, Cry3Cs) phase, which
are highly overlapped with those of the «-Fe (martensite) and Fe-Cr (solid solution) phases,
are also observed in the pattern. However, due to the low content of M3C-type carbides,
their existence still needs further confirmation. It is worth noting that weak diffraction
peaks of y-Fe (retained austenite) are also observed in the pattern. This is due to the
combined effect of various factors, including material composition, welding thermal cycle,
and phase transformation characteristics, which result in a relatively low content of y-
Fe on the coating surface. In addition, the use of a Cu target for the detection of y-Fe
generates a large amount of fluorescent background noise, which significantly reduces
the signal-to-noise ratio of the y-Fe diffraction peak, thereby significantly reducing its
diffraction peak intensity. Compared to the 170 A sample, some weak Fe,Os diffraction
peaks are also identified on the surfaces of the 200 A and 230 A samples. Apparently, this
is related to the slight oxidation of the coating surface induced by increasing the welding
current. In addition, it can also be found that the intensity ratio of the martensite peaks
to the austenite peaks varies with the welding current, qualitatively indicating that the
martensite volume fraction is highest in the 200 A specimen. This is consistent with the
microstructural observation (see Figure 2) that 200 A provides a favorable cooling rate that
promotes martensitic transformation while limiting excessive grain coarsening and carbide
over-tempering.
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Figure 4. XRD patterns of the clad layers produced at 170 A, 200 A, and 230 A. The numbers in
parentheses, e.g., (110), (200), (211), and (311), denote the crystal planes (Miller indices).

3.3. Mechanical Properties
3.3.1. Microhardness Profiles

The through-thickness micro-hardness distributions are plotted in Figure 5. It can be
seen that all coatings are significantly harder than the S30408 substrate (~190-210 HV),
confirming the effectiveness of the martensitic overlay. Among them, the 200 A coating
exhibits the highest hardness values, reaching approximately 450 HV near the sample
surface, and maintains a relatively uniform hardness gradient. For the 170 A sample, the
hardness of the first layer is anomalously higher than that of the second layer. This can be
explained by the low heat input at 170 A, which results in a very fast cooling rate and a
finer, highly stressed martensitic structure in the first layer; the second layer, benefiting
from the preheating effect of the first, cools slower and develops a slightly softer tempered
structure. In addition, it can be observed that the hardness of the 230 A sample gradually
decreases from the surface towards the substrate, with its peak value being lower than that
of the 200 A sample. This is attributed to the fact that higher heat input promotes grain
coarsening, partial tempering of martensite, and an increase in the fraction of retained
austenite, all of which reduce the overall hardness.

T
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Figure 5. Microhardness profiles across the clad layers and substrate for different welding currents.
The red dashed lines indicate the boundaries between the second cladding layer, the first cladding
layer, and the substrate (S30408).
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3.3.2. Wear Resistance and Mechanisms

The mass loss after 16,000 sliding cycles is compared in Figure 6. It can be seen that
the coating prepared at 200 A shows the lowest mass loss (139.9 mg), whereas the 170 A
and 230 A specimens exhibit higher and comparable mass losses (160.1 mg and 169.6 mg,
respectively). The evolution of the coefficient of friction (COF) is presented in Figure 7.
Based on these results, the 200 A specimen has the lowest average coefficient of friction
(COF) and the most stable friction curve, which shows a gradual increasing trend with
minimal fluctuations. In contrast, the 170 A and 230 A curves show more pronounced
running-in stages and sporadic fluctuations resulting from the generation and ejection of
wear debris.

250
200 -
2 160.126 L
P 150 I 139,912 I
o 12U
[
- [
wn
-]
= 100 4
|
-
z
50 -
0
170A 200A 230A

Current for surfacing / A

Figure 6. Mass loss of the clad layers after 16,000 wear cycles.
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Figure 7. Friction coefficient curves for the coatings produced at 170 A, 200 A, and 230 A.

The worn surface morphologies are shown in Figure 8. It can be seen that all coatings
underwent predominantly abrasive wear, as evidenced by parallel grooves and plowing
marks along the sliding direction. As shown in Figure 8a, the 170 A specimen exhibits
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relatively deep, sparsely distributed grooves accompanied by local delamination pits. The
high hardness, coupled with a certain degree of brittleness of this coating, promotes the
micro-cracking and detachment of hard Fe—Cr alloy particles. These detached particles
then act as third-body abrasives and intensify plowing. Meanwhile, the 200 A specimen
(Figure 8b) presents the smoothest worn surface, with only shallow grooves and sporadic
small pits, reflecting its balanced combination of high hardness and adequate toughness.
The 230 A specimen (Figure 8c) shows deeper grooves than its 200 A counterpart, together
with fine pores. Excessive heat input at 230 A may have caused partial evaporation of
Mo and Cr, increased the dilution ratio, and reduced the martensite volume fraction. This
results in a softer matrix that is more susceptible to micro-plowing. Moreover, the fine
pores probably originate from microvoid coalescence promoted by elemental segregation.

Figure 8. Worn surface images of the coatings produced at different welding currents. (a) 170 A.
(b) 200 A. (c) 230 A.

The above results demonstrate that the wear resistance of the clad layers is primarily
governed by the size and distribution of lath martensite, the precipitation state of carbides,
and the amount of retained austenite. A moderate welding current of 200 A produces a fine
martensitic matrix with well-dispersed carbide particles that effectively resist micro-cutting
and abrasive penetration, while a small fraction of retained austenite may contribute to
toughness and retard crack propagation. In contrast, both insufficient (170 A) and excessive
(230 A) heat input degrade the wear resistance: the former leads to structural heterogeneity
and brittle behavior, and the latter induces grain coarsening, phase dilution, and softening.

3.4. Electrochemical Corrosion Behavior

The potentiodynamic polarization curves measured in 3.5 wt.% NaCl solution are
shown in Figure 9, and the corresponding electrochemical parameters are summarized
in Table 4. The three coatings exhibited similar corrosion current density (Icorr) values,
but their corrosion potentials (Ecorr) were notably different. As the welding current
increased from 170 A to 230 A, Ecorr shifted positively from —0.369 V to —0.302 V vs. SCE,
indicating a progressively lower thermodynamic tendency for corrosion. It also can be seen
from Figure 8 that the polarization curve of the sample under a welding current of 230 A
exhibited two distinct deformations. The vertical region represents a clear passivation zone,
indicating that the sample exhibits optimal corrosion resistance.

Table 4. Electrochemical parameters extracted from the polarization curves.

. Corrosion Potential, Corrosion Current
Welding Current (A) Eeorr(V vs. SCE) Density, log[Leor] (A/cm?)
170 —0.369 —6.719
200 —0.357 —6.721
230 —0.302 —6.913
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Figure 9. Potentiodynamic polarization curves of the clad layers in 3.5 wt.% NaCl solution.

The superior corrosion resistance of the 230 A coating can be attributed to the enhanced
elemental homogenization driven by the higher heat input. A larger heat input raises
the peak temperature and prolongs the time spent at high temperatures, facilitating the
dissolution of Cr and Mo into the austenite/martensite matrix. Both elements are critical
for forming a stable, protective passive film; improved solid-solution uniformity reduces
the number of preferential sites for film breakdown. In addition, higher thermal cycling
promotes a more homogeneous distribution of secondary phases, thereby mitigating micro-
galvanic coupling between carbides and the surrounding substrate. Although the grain
size increases somewhat at 230 A, the beneficial effect of compositional homogenization
dominates the electrochemical response, resulting in the most positive corrosion potential.

3.5. Process—Microstructure—Property Relationship and Wear—Corrosion Synergistic Mechanism

The above results establish a clear current-microstructure—property nexus. The weld-
ing current directly determines the heat input, which, in turn, governs the cooling rate, peak
temperature, and dilution level. At 170 A, rapid cooling produces a fine yet heterogeneous
microstructure with a high density of internal stresses; wear resistance is impaired by
brittleness and delamination. At 200 A, the thermal conditions favor the formation of a fine,
uniformly distributed lath martensite framework with optimized carbide precipitation,
delivering the highest hardness and the best sliding wear resistance. At 230 A, slower
cooling and increased dilution coarsen the grains, increase the retained austenite fraction,
and reduce martensitic hardness. However, these same thermal conditions promote the
homogenization of alloying elements, which enhances the stability of the passive film and
ultimately produces the best corrosion resistance. This divergent trend highlights a classic
trade-off in surface engineering for service environments where wear and corrosion occur
concurrently. In a pure sliding wear scenario, the 200 A coating is clearly the optimal choice.

In a corrosion-dominated environment, the 230 A coating outperforms the others. In
many practical applications—such as components in chemical pumps, marine shafts, or
food processing machinery—wear and corrosion act synergistically: corrosion roughens the
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surface and facilitates mechanical material removal, while wear continuously strips away
the passive film and exposes fresh reactive surfaces [35-38]. For such wear—corrosion syn-
ergy environments, a coating must simultaneously possess sufficient mechanical integrity
and chemical stability. The present findings suggest that a current of 200 A achieves the
most favorable balance for combined wear—corrosion performance, as it provides excellent
wear resistance while maintaining a corrosion resistance only slightly inferior to the 230 A
condition. This insight can serve as a practical guideline for selecting welding current when
designing coatings for S30408 components exposed to complex tribo-corrosive conditions.

4. Conclusions

Double-layer wear- and corrosion-resistant coatings are fabricated on S30408 stainless
steel by MAG arc cladding with a YD110Mo-G flux-cored wire, and the effects of welding
current are systematically investigated. The main conclusions are as follows:

(1) The coatings are composed of lath martensite, retained austenite, and a small amount
of carbides. The welding current significantly influences the martensite content and
the refinement of the microstructure. The highest martensite fraction and the finest
grain structure are achieved at 200 A.

(2) The coating produced at 200 A exhibits the highest microhardness (~450 HV), the best
sliding wear resistance, the lowest mass loss (139.9 mg), and the most stable friction
coefficient. This performance is attributed to the fine lath martensite matrix reinforced
by well-dispersed carbides.

(38) The coating produced at 230 A shows the best corrosion resistance in 3.5 wt.% NaCl
solution, as indicated by the most positive corrosion potential (—0.302 V vs. SCE). The
improved corrosion performance results from enhanced homogenization of passivat-
ing alloying elements promoted by the higher heat input.

(4) A clear trade-off between wear and corrosion resistance mediated by welding current
is revealed. The 200 A condition represents the most promising processing window
for components operating under wear—corrosion synergy, offering a cost-effective
pathway for extending the service life of S30408 steel in demanding environments.
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