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-Effects of Ni and Ni/Ti interlayers-
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Abstract

The effect of interlayer coating of Ni and Ti on corrosion behavior was studied in TiN ion plated steel plate.
Interlayer coating was carrried out in a single and bi-layer to a various thickness combination prior to final TiN
coating of 2 pem.

Corrosion behavior was evaluated by anodic polarization test in 1IN H;S0, as well as salt spray test. Porosity of
each coating was also tested by using SO, test. Corrosion resistance was improved with increasing the thickness
of Ni interlayer coating and Ni/Ti interlayer coating markedly enhanced the corrosion resistance. Ni/Ti interlayer
coating of 2 #m/2um prior to 2um TiN coating decreased the corrosion cutrent density of active range by an
order of 4 and that of passive range by an order of 1. This improvement was associated with the retardation of
cotrosive agent penetration with increasing coating thickness and inherent corrosion resistance of Ni and Ti
interlayers. Ni/Ti interlayers coating were also very effective in improvement of corrosion resistance under satt
atmosphere.
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Table 1. Chemical composition of cold rolled sheet
steel(wt%)

C 51 Mn P 8 Fe

0.08 |0.03 |0.24 |0.05 |0.01 | Balance
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Fig 1. Anodic polarization curves of arc ion plated
TiN(2#m) with Ni interlayers of various
thickness and steel substrate,
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Fig 1. Anodic polarization curves of arc ion plated
TiN(2 gem) with Ni, Ti, Ni+Ti interlayers
and steel substrate.
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Fig 3. SEM surface morphology after anodic
polarization tests. {&) TIN (2 xm)/subatrate
{b) TiN(2 pm)/Ti{2 pm)/substrate
(¢} TIN(Z ¢m)/Ti{2 pmINI(2 pem)/substrate
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Fig. 4 Change of current density of the specimens
held at 600 mV in 1N H,80, solution.
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Fig. 5 SEM surface morphology after S0, tests.
(a) TiN (2 #m)/subatrate
(b) TiN(2 pm)/Ti(1 x2m)/substrate
{¢) TiN(2 zm)/Ni(3 gm)/substrate
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Fig. 6 SEM surface morphology after SO, tests. () TiN (2 pm)/subatrate {b) TiIN(2 g )/ T2  m)/substrate
(¢) TiN(2 g m)/Ni(2 gm)/substrate (d) TiN(Z g£m)/Ti(Z 2 m)Ni(2 # m)/substrate

Fig. 7 Micrographs of cross sectional area after SO tests

(a) TiN (2 gm)/subatrate (b) TIN(2 gm)/Ti(2 #m)Ni(2 pm)/substrate
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Fig 8. SEM surface morphology after SO, tests.
(a) TiN (2 #m)/subatrate
{b) TiN(2 m)/Ti(1 g m)/substrate
(c) TiN(2 2 m)/Ni(3 # m)/substrate
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Fig 9 SEM surface morphology alter salt spray tesis.
(2) TiN (2 #m)/subatrate (b) TiN(2 2 m)/Ti(Z xm)/substrate
(¢} TiN(2 ¢ m)/Ni(2 gm)/substrate (d} TiIN(2 m)/Ti{2 £ m)Ni(2 g m)/subsirate

Fig 10 Micrographs of cross sectional area after salt spray tests.
(a) TiN (2 #m)/subatrate (b} TIN(2 s#m)/Ti(2 #m)Ni(2 p m)/substrate
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