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— Effects of Ni and Ti interlayer thickness —
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Abstract

The effect of interlayer coating thickness of Ni and Ti on corrosion behavior was studied for TiN ion plat-

ed steel plate. Interlayer coating was carried out In a single and bi—layer to & various thickness corbination

prior io final TiN coating. Corrosion behavior was evaluated by anodic polarization test in 1N H.SC, as well

as salt spray test. Ni interlayer coating was effective in reducing corrosion current density of active region

and Ti interlayer coating over Ni coating reduced the anodie corrosion current density by en order of 4 with

increasing the thickness of Ti up to 3zm. The improvement of corrosicn resistance by Ni/T1 interlayer coationg

was attributed o the effective prevention of penetration of active corrosion agent resulting from the inherent

corrosion resistance of Ni and Ti. Pitting corresion behavior was cbserved from salt spray test result for all

specimens and corrosion resistance at salt atmosphere was enhanced with increasing Ni and Ti thickness, Cor-
rogion in IN H,SQ, accurred by anodic dissolution at steel surface under protective coating and then the over-

lay TiN coating was spalled out by the generation of corrosion products.
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Table 1. Chemical composition of cold rolled sheet
steel{wt%)
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Fig. 2. . Anodic polarization curves of arc jon plated
TiN(2um) with Ni{1gm), Ti interlayers of
various thickness and steel substrate
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TiN(2um) with Ni{3mm), Ti interlayers of

various thickness and steel substrate
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{a) TiN{(2pm}/substrate
{b} TiN{2um)/Ni{3um)/substrate

{c) TiIN(2um) /Ti{ 1am)/Ni{ 3gm) /substrate
{d) TiN(2um) /Ti(3um)/Ni{3um}/substrate



Ei

60 gt Zelgakaix A264 A2E 1993

TiNazwZ-ke] Walde] A g 2T
of. olefdt &l g4 Figdel vEbd 5

o sfe] HalgfFaleel ghaeh A WgET itk
ol 4Fo] HpS0, el Aol TIN 8 7bake] F-A41A
T2 TiNg| pm—hole o] wlAldh A S =
FH ax g el Arlega A B4

el 4422

33 @ 29 AlEoIMel TINZES| Laliol
ojxl= Ni 2 Ti BHKIEES WE

Fighe Tiwl Ni abngel 6 94F
sl el Alel =Yg Bl ¥ 1 4
o). Fig6{a)°ﬂ »+EM—~

[
S olAuwige

Zum FE G 7 Fako ® NAle] Al
gl —‘:'r ’%—E- .H]mlx—i grel apasloleh e
Tll\ =8 %9 pin-holes} & #¢4dd #4& %

Elgi N
# Cl-7} " %3ted TIN 2¥ &t 2] Abolof A
galvanic celle] 4 =o) sde] & mAlZ pit-
tingol S 4ol Agsidn AAg Do
Ti % Ni& 2z 1gmsd TIN 9ol szl gk 7
2= Figb(b)el vieldiSel olxnlgre o] §
Ao mz e ghaker] $43 i

Aol Ol 24 Basgn ol

e A4 wf el Aol oA E vl Al ahsl ek
w7 gob AFofa] Tis
ElZ o] #ehS B Cl 7} 3o substrateo]
Al pitting‘ﬂ gatelelch mdl Nig Lm shxla
et F Ti A RETAE Ime. 2 FrH)E 7

|
kY
-+
=
P
i
ol¥
L
3

5 Fighlo)el ohhzo pittingoll 21 ¥4
Fol Ad BEHAA Gakeh F, o
el A S5 Tk TIN 2ol o4
A aeslel giel Cl-el A%F ool Nig
wEs] 37 wFoler Azpdnh Ti%

fr =
a8
-
2.
2

w2

Ao P AR A, TIN ke
A4de] 2A S veiFch Flgle d4
Dol oA BAAHZe] suE Foie] &

H4E e Fig(a) & 24 4ol TiNg
& 2um 29T e R E ebieh Fig

7{byell b i: 0} TiIN el Nivl 3mm §}#) 50

Fig. 6. SEM surface morphology after salt spray
tests
(a) TiN(2um)/substrate
{b) TiN{2um)/Ti( 1um)/Ni{ 1am}/substrate
(c) TiIN{2um} /Ti{3um)/Ni{1zm)/substrate

okc}. e, NI éf’{loﬂ/ﬂ active~passive K‘T
=5 A sled Flife] o ‘P
% oz 9o 'foﬁ‘ T oA

oln welA A7) 1%&1914. w2 TN



TiN o].&

Follol w3 e ALl 4T A (M) 61

Fig. 7. SEM surface morpholegy after salt spray tests
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(b} TiN{(2um)/Ni{ 3um)} /substrate
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