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ABSTRACT

Introduction and Objectives: In this study, the effect of electrical current w:
microstructure, chemical composition, crack formation, and corrosion behavior of (
from an additive-free acidic bath was investigated.

rect, pulse, and pulse reverse) on the
y coatings obtained by electrodeposition

Materials and Methods: Coatings were deposited on plain carbon steel
pulse current and pulse reverse current modes. Surfaceymorphology and cri
crack density was quantified through digital image analysi mical co
parameter were analyzed by XRD, and corrosion behavior was evaluat
solution.

strates at a constant current density using direct current,
-sectional microstructure were examined by FESEM,
on was determined by EDS, phase structure and lattice
pot?'odynamic polarization testing in 3.5 wt.% NaCl

.

ntent butﬁ) the highest crack density and the highest corrosion
nd lower corrosion current densities. In the pulse reverse coating,
acks were observed in the examined regions and exhibited the
lowest corrosion current density. A correlation was obseryed betwegn crack density and corrosion current density, indicating that
structural integrity, is the dominant fa8fer gov ior of these coatings. XRD results confirmed the formation of
a single-phase Ni-W solid solution and a marke ss in the direct current coating compared to the other coatings.

Results: The direct current coating exhibited the highest tung

Conclusion: Current waveform engineering, particularly the use of pulse reverse current, is an effective strategy-without the need any
stress-reducing chemigal additives-for simultang@usly achieving a uniform microstructure, a crack-free surface, and corrosion
resistance in Ni-W alloy coatin

Keywords:‘l rodeposition,
Residual stres

kel-tungsten alloy coating, Pulse reverse current, Surface crack density, Corrosion resistance,
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DC Surface

SEM HV: 15.0 kV WD: 10.62 mm MIRAE& TESCAN SEM HV: 15.0 kV WD: 12.29 mm 1 MIRA3 TESCAN
View field: 46.1 ym Det: BSE 10 pm View field: 138 ym Det: BSE 20 pm
SEM MAG: 3.00 kx | Date(m/dly): 07/03/24 SEM MAG: 1.00 kx | Date(m/dly): 10/09/24

PC0.9 Cross PCO0.9 Surface

SEM HV: 15.0 KV WD: 10.44 mm MIRA3 TESCAN SEMHV: 15.0 KV WD: 15.38 mm MIRA3 TESCAN
View field: 46.1 pm Det: BSE 10 pm View field: 138 pm

SEM MAG: 3.00 kx | Date(m/dly): 07/03/24

COSEro: PCO0.5 Surface

SEM HV: 15.0 kV WD: 10.47 mm 1 MIRA3 TESCAN SEM HV: 15.0 kV MIRA3 TESCAN
View field: 46.1 ym Det: BSE 10 pm View field: 136 ym

SEM MAG: 3.00 kx | Date(m/dly): 07/03/24 SEM MAG: 1.01 kx | Date(m/dly): 07/03/24
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PRC Cross

SEM HV: 15.0 kV
View field: 46.1 pm

WOD: 10.13 mm

| I

Det: BSE 10 pm
SEM MAG: 3.00 kx | Date(m/dly): 07/03/24
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MIRA3 TESCAN

PRC Surface

SEM HV: 15.0 KV WD: 12.48 mm
View field: 138 pm Det: BSE 20 pm
SEM MAG: 1.00 kx | Date(m/dly): 10/09/24

MIRA3 TESCAN
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