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Tribological Characteristics of TiC, TiN Coating
for PVD Method with Automotive structural Materials
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Abstract We have studied on the tribological characteristics of Plasma Vapour Deposition (PVD) coating
method in Automotive Structural Materials. Coating materials were deposited by the Titanium carbide(TiC) and
Titanium nitride(TiN). An experimental process was established to determine the tribological characteristics of
friction and wear behaviour with the variation of applied load, temperature and the time with the Falex friction
and wear test machine. It was improved that when the surface modification of hard coatings(TiC, TiN) was
deposited steel, the tribological characteristics become better. [t is argued that it is improved because of
excellence of the anti-wear, the extreme pressure properties and the heat stability.
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Materiall . -
Properties TN Tic
Color Silver gray | Silver gray
P Flash Point [C] 1840 1725
h Melting Point [TC] 2780 3260
Z Specific Gravity[kg/cu’l 3.6 4.50
I | Specific Heat (ol 0.2024 0.1642
fli Specific Resistance[em] | 0.425x10* | 0.478x10°
Thermal Expansion 6 6
Coefficient [] 5.1x10 6.28%10
M Bending Strength
850~900 560~680
e [kg/cur]
c
h .
s | Elastic Strength [kefmr] 9.8x103 21x103
n
1
c Breaking Strength
14 21
a [ig/os]
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Item TiN TiC
Hardness [HRC] 55 ~ 60 63
Bonding
Strength [Nfa] 10,300 3,400
Pore Rate [%] — 1
Roughness(Ra)[um] 0.062 0.074
Maximum
Temperature [C] 1345 1540
Coating Speed
0.0023 0.58
{mm/h/nr’]
Thickness [mm] 0.5 0.75
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D.L. = Direct Load [N]

T = Torque [N-m]

N = Normal Load per Face [N]
u = Coefficient of friction
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Mo =0 =T - (4f x 0.125)

£ = T/4 x 0.125) = 2T

D.L./2 = N x Cos 42°

N = DL/2 x Cos 42°) = 0.6728 DLL.
u = fN = 2T/(0.672816 D.L.)

= 29726 T/D.L.
“u = 29726 T/D.L
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