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Effects of Ni Coating on the Surface Characteristics of Drawed
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Abstract

The stainless steel wire requires good corrosion resistance and mechanical properties, such as drawing ability,
combined with a high resistance to corrosion. For increasing drawing ability of stainless steel, Ni coating
methods have been used in this study. However, there is no information on the electrochemical corrosion
behavior of drawed wires after Ni coating. To investigate corrosion resistance and mechanical property of
drawed wire, the characteristics of Ni coated wires have been determined by tensile strength tester, hardness
tester, field emission scanning microscope, energy dispersive x-ray analysis and potentiodynamic method in
0.1 M HCI. The drawed stainless steel wires showed the strain-induced martensitic structure, whereas non-
drawed stainless steel wire showed annealing twin in the matrix of austenitic structure. The hardness and
tensile strength of drawed stainless steel wire were higer than that of non-drawed stainless steel wire. Elec-
trochemical measurements showed that, in the case of drawed stainless steel wire after Ni coating, the corrosion
resistance and pitting potential increased compared with non-coated and drawed stainless steel wire due to
decrease in the surface roughness.
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Table 1. The chemical composition of sample
Element C Si Mn P S Ni Cr N Fe
wt% 0.07 0.37 1.31 0.025 0.004 8.18 18.16 0.03 bal.

Table 2. The Ni-coating and wire-drawing conditions of samples

Samples iﬁ?ﬁzgﬁg d(i;&:;lilﬁtge(rq)arfltz) History of working Reducti((()yl;)of area
Nocoat25 55 25 55— 25 79
Nicoat25 55 25 5.5 — 2.5 — degreasing — Ni-coating 79
Nicoat18 55 1.8 5.5 — 1.8 —> degreasing — Ni-coating 89
Nicoat7 2.0 0.7 5.52.0 — degreasing — Ni-coating = 0.7 87
Nicoat5 2.0 0.5 5.5~ 2.0 — degreasing — Ni-coating — 0.5 93
Nicoat2 0.8 0.2 5.5 — 2.0 — degreasing — Ni-coating — 0.8 = 0.2 94
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Fig. 1. Optical micrographs of stainless steel wire. (a) solutionized, (b) drawed from ® 5.5 mm to ® 2.0 mm, (c) drawed

from ®2.0 mm to ® 0.7 mm.
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Fig. 4. The Ni-coated layer of drawed stainless steel wire. (a, b) drawed specimen from ® 5.5 mm to ® 2.5 mm before
second drawing, (c, d) drawed specimen from @ 5.5 mm to @ 1.8 mm before second drawing.
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Fig. 5. The Ni-coated layer of drawed stainless steel wire. (a, b) drawed specimen from ® 5.5 mm and 1.8 mm to
@ 0.7 mm after second drawing, (c, d) drawed specimen from @ 5.5 mm, 2.5 mm and 0.8 mm to @ 0.2 mm

after second drawing.
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Fig. 6. The Ni-coated layer of drawing stainless steel wire. (a) before drawing, (b) after second drawing from1.8 mm
to 0.7 mm, (c) before drawing, (d) after second drawing from 2.5 mm to 0.2 mm.
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Fig. 7. The non-coated surface of drawing stainless steel wire. (@) 5.5 mm to 2.5 mm, (b) 5.5 mm to 1.8 mm.
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Fig. 8. The Ni-coated surface of drawing stainless stee! wire. (a) before drawing, (b) after second drawing from1.8 mm
to 0.7 mm, (c) before drawing, (d) after second drawing from 2.5 mm to 0.2 mm.
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Fig. 9. Anodic polarization curves of no-coated @ 0.2

mm, ® 0.5 mm, and & 0.7 mm wires in 0.1 M HCI
solution at 25 °C.
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Table 3. The hardness and tensile strength of samples

Before Drawing After Drawing Reduction of

Samples diameter |tensile strength| hardness diameter  |tensile strength| hardness area

(mm) (kgf/mm?) (Re) (mm) (kgf/mm?) (Re) (%)

Nocoat25 55 120 230 2.5 155 240 79

Nicoat25 5.5 120 230 2.5 155 245 79

Nicoat18 5.5 120 230 1.8 160 260 89

Nicoat7 2.0 135 245 0.7 175 255 87

Nicoat5 1.6 140 240 0.5 185 250 93

Nicoat2 0.8 150 250 0.2 190 265 94
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Fig. 10. Anodic polarization curves of Ni-coated @ 0.2 Zgk vkeh o] Nie] Zgdo] 7 dAE

mm, ®0.5mm, and © 0.7 mm wires in 0.1 M
HCI solution at 25°C.
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Fig. 11. SEM micrographs showing pitting corrosion behavior and EDS data of stainless steel wire after anodic
polarization test in 0.1 M HCI solution at 25°C.
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