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Corrosion Behavior of TiN Ion Plated Steel Plate(I)
-Effects of Ti interlayer and TiN coating thickness-
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*Suwon Industrial College
**Sung Kyun Kwan University
***Bum Jin Chemistry and Metal Research Laboratory

Abstract
Corrosion behavior of TiN coated steel was studied in terms of thickness of interlayer Ti and TiN coating.

TiN was arc ion plated to a thickness of 1#m and 2¢m respectively with interlayer coating of Ti of 1#m,2um
and 3um.Corrosion resistance of TiN coated steel was evaluated by anodic palarization test in IN H,SO, as
well as salt spray test. Porosity of each coating was also tested by using SO, test method. Corrosion current
density decreased with increasing TiN coating thickness and Ti interlayer coating markedly enhanced the

corrosion resistance. Ti interlayer coating of 2um and 3pm prior to 2um TiN coating decreased the
corrosion current density of active range by an order of 4 and that of passive range by an order of 2. This
improvement was associated with the retardation of corrosive agent penetration with increasing coating
thickness and inherent corrosion resistance of Ti interlayer. Ti interlayer coating was also very effective in
improvement of corrosion resistance under salt atmosphere.
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Table 1. Chemical compositions of cold rolled sheet
steel(wt%)

C Si Mn P S 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(1 4 m) with Ti interlayers of various thick-
ness and steel substrate
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Fig.2. Anodic polarization curves of arc ion plated
TiN(2 ¢ m)with Ti interlayers of various thick-
ness and steel substrate
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Fig.3. SEM surface morphology after anodic polarization tests
a) TIN(1#m)/substrate  b) TiN (2um )/substrate c¢) TIN(1#m )/Ti(3#m )/substrate
d) TIN(2um)/Ti(3#m)/substrate
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Fig.4. SEM surface morphology after SO, tests
a) TiN(1xm)/substrate b) TiN(2um)/substrate c¢) TiN(1x¢m)/Ti(3¢m)/substrate d) TiN(2xm)/Ti(34m)
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Fig.5.SEM surface morphology after salt spray tests
a) TIN(1gm)/substrate b) TIN(2p#m)/substrate c¢) TiN(1£m)/Ti(1xm)/substrate
d) TiN(2# m)/Ti(1pm)/substrate ) TiN(12m)/Ti(3#m)/substrate f) TiN(2#m)/Ti(3#m)/substrate

15mm) @ 0.5mmeld 272 RAE £9 F&
yed Aeltd, TiN 1lgm FAC A& TisA ="
A7 27 e wat 248 29 F& @A
28t 3pme A A 1/102 & sE4.
TiNTE 9¢m ZEE AU TiN 1#m o H &
B YHEY F7b F 1/2%48¥oH, 24m

TiN %79 2% Ti A28 FA9 J7iel o
2P F£7 1pm TIN FA6 ¥& 6% 3
A3 #aste] 3pm Ti HAIZRE B¢ TN
2um FHYF A" H& A 1/202 FisA
o8 Zde 1Y 59 FRAIAIAAE F 4
e & 4 Ao



TiN o2& Z#c1g¥ Zue] Wy« ad 470 39

Suter of corrusion pores / AreallSenX 150a)

Thickness of T1 interiaver (m)

Fig.6.Density profile of corrosion attacked area after
salt spray tests for TiN and Ti interlayers of
various thickness coated on steel substrate
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