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Wear Characteristics of TiOz2 Ceramic Coating Material

Gui-Shik Kim* - Sung-Hc Kimx**

ABSTRACT

Wear behaviors of plasma sprayed ceramic coating materials have been investigated experimentally
through the friction coefficient, fricdon force and weight loss. In wear behavior of substrate(S45C) and
TiO; coating specimen in dry friction , the friction coefficient is monotonous with increasing the friction
velocity, The amount of weight loss increase when the load is high. The wear and friction in lubrication
do not occur almostly because of the lubrication property. The wear of stator, SU] 0 pin, is small in
S45C, and large in TiOp. The adhesiveness in TiO; wear in lubrication is larger than that in air, so the

lubrication is important to the low wear of the tribology.

Key words: Plasma spray, Sliding velosity, Friction force, Friction coefficient, Wear, Friction

power, Ceramic coating
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{a} Rotor (b) Stator
Fig. 1 Shapes and dimension of specimens.

(unit : mm)

Table 1. The chemical composition and mechanical
properties of rotor(S45C) and stator(SU]J II)

{a) Chemical composition (wt. %)

C|S |[Mn| P | N |Cr|Cu
Rotor [045| 021 | 0.75 | 0.02 | 002 | 0.13 |00

095 015 1.30
Stator 110l 035 05 |025 (025 160 025

(b} Mechanical properties

Yied Stress | Strain | Possson’s Speci.ﬁc Yong's
g |t | oo | | ol
(MPa) X | GPa
Roler | 30 510 5 - -
Stator - 1565-1980 | - 03 m bl

Table 2. Powders used plasma spray

- Typical size | Melting point
Powder
Ni-4.5wt.%Al 170~ 325mesh 660T
TiOz 10~270mesh 1920T

Table 3. Plasma spraying conditions

> Plasma
Condition Powder feed umt| gas
(osi) | P
dis.
Flow Feed (rm}
{ft3h) | (g/min)
TiO, 135 53 815 100
Ni-45wt. %Al | 135 68 8|15 150

Table 4.. Microhardness of specimens (Hv)

Substrate . . .
Bond coating | TiO; coating
S4C L SUJ I
200 788 261 768
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1 Pressure handle 2 Load cell
3 Coil spring 4 Load cell
5 Torge arm 6 Torque arm holder
7 Pressure rod 8 Pressure
9 Thrust bearing 10 Stator
11 Rotor 12 Turning table
13 Belt pulley 14 Moter
15 Strain amplifire 16 A/D converter
17 Computer 18 Printer

Fig. 2 Block diagram of friction testing machine
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Table 5. Experimenta! conditions

Normal load (N} 110, 210
Sliding speed (%) 01, 02 03
Sliding times (hr) 2
Test temperature(C) 5
Environment in air, in lubrication
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