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A study on the effect of process parameters on the corrosion
resistance of ion plated TiN films with Ti and Ni interlayers.
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Abstract

The effects of process parameters such as substrate current and substrate temperature on
the corrosion resistance of ion plated TiN films were investigated. TIN films were deposited
on high speed steels on which Ti or Ni had been previcusly evaporated. Dense TiN films
could be obtained under higher substrate current{1A) and substrate temperature(500T),
whereas TIN films deposited with lower substrate current(0.53A) and substrate temperature
(300°C) showed porous structure. The corrosion resistances of high speed steel was consid-
erably increased when dense TiN films had been formed on it. The effect of Ti and Ni
interlayer on the increase of the corrosion resistance was also significant with dense TiN
films, while there was little effect of interlayer on the corrosion resistance when TiN films
were porous. The effect of interlayer on the corrosion resistance was more outstanding
with Ti than with Ni, because Ti reacts more easily with oxygen to form an oxide layer,
and it also shows higher resistance against chlorine containing corrosion media.
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Fig. 1 Schematic diagram of the deposition
apparatus.
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Tagle 1. The deposition conditions of films

Condition Ti interlayer ‘ Ni interlayer '
TiN B
ia:(\}.)S A [THCS00A)TIN | Ni( 500A)TiN
T 300 Qi( 1000A)TiN | Ni(1000A)TiN
V—g00y | _TIB00A)TIN | Ni1500A)TiN
Ti(2000A)TiN | Ni{2000A)TiN
TiN
(A) Ti{ 500A)TiIN | Ni{ 500A)TiN
L=1A Ti(1000A)TiN | Ni{I000A)TiN
T,=500C | Ti(1500A)TiN | Ni(1500A)TiN
V,=-900V | Ti(2000A)TiN | Ni{2000A)TiN
Ti(S000A)TIN | Ni(5000A)TiN
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Table 2. The composition of SKH-9
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3.80{4.50|5.501 1.80
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Fig. 3 The deposition rate of Ni interlayer.

40000 E

a)

0ecEa Ti {e—beamn : 70mA)
E GSGE0 TiN (e—beam * 130ma4)

30000 F

T T YT

20000

8
||8r1r—r—'—r||s||

Thickness of Film (

a 5 10 15 25

Time (min)

20

Fig. 4 The deposition rate of Ti interlayer and TiN

Sample # 1M

Asomic T
8 g 558

Sputter Time (pmin)
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Fig.6 SEM micrographs of the surface morphology
of TN( i,=05 A, Tunuse=300C. Vawmwme=
—9C0V )

{al HSS-TIN (b) HSS-Ni{2000A)-TIN
(c) HSS-TI{2000A)-TIN

Fig. 7 SEM micrographs of the surface morphology
of T\N( i_, = 1 A, Txul:slr.‘](q 6OO“C,Vsubslr:llc
- 800V )
(a) 8S-TiN
(c) HSS-TI(2000A)-TIN

(b} HSS-NI{2000A}-TiN
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Fig.
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Fig. 13 Potentiodynamic pqlarization curves of Ti-
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Fig. 14 Potentiodynamic polarization curves of Ti-
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