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ABSTRACT

We have studied on the tribological characteristics of surface modification by Arc lon Implantation(AIP)
coating method. 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 by the Falex friction and wear test machine. The
results, It can be improved that when the surface modification of hard coatings(TiC, TiN) was deposited steel, the
tribological characteristics become better. It is argued that improved because of excellence of the anti-wear, the

extreme pressure properties and the heat stability.
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Fig. 1 Schematic diagram of test machine
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Fig. 2 Exploded view of V-blocks and journal
arrangement
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Table 1. Physical and Chemical properties of journal
and V-block
Items | Journal V-Block
Properties (SNC 415) | (SNC 631)
Surface Roughness 15 1.5
Ra [im]
Tensile strength =80 =85
[Kgf/mm’]
Elongation [%5] =17 >18
Reduction of Area =45 =50
[9%]
Hardness{Hz] 235~341 | 248302
C 0.12~0.18 | 0.27~0.35
Si 0.15~0.35 | 0.15~0.35
Mn 0.35~0.65 | 0.35~0.65
P <0.030 <0.030
S =0.030 <0.030
Cu <0.030 <0.030
Ni 2.00~250 | 250~3.00
Cr 0.20~0.50 | 0.60~1.00

Table 2. Properties of the AIP coatings

TiN TiC

Hardness [Hgcl 5 — 60 63

Bonding
strength [N/cr] 10,300 3400
Roughness(Ra) 0.062 0074

Lgm]

Maximum 1345 1540
temperature [ C]
Coating speed

[am/b/ '] 0.002 0
Thickness [mn] 05 0.75
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Table 3. Properties of Base oil

Kinematic 40C 401
viscosity m¥sx10° | 100C 28.6
Specific gravity 15/4TC 0.93
Viscosity index 99.0

Flash temperature C 308

Table 4. Compositions of ZnDTP

Additive Elements wt %
Zn 6.1

ZnDTP S 9.7
P 48

Table 5. Properties of E-P additive

Sulphur, wt % 275
phosphorus, wt % 1.8
Kinematic 40T 81.0x10"
viscosity, m”/s 100C 106x10°
Viscosity index 120
Flash temperature, C 120
Pour point, C -18

Density, kg/m” 1.04x107°
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friction coefficient
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Fig. 7 The SEM metallographs occurred creak
of the TiC film(Load:4445[N])
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Fig. 8 The SEM metallographs occurred delamination
of the TiN film(Load:5556[N})
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