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Wear Characteristics on Friction Velosity of TiO: Coating Steels
by Plasma Spray

Gui-Shik Kim*, Sung-Ik Kim**
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ABSTRACT

In this paper. wear behaviors of plasma sprayed ceramic coating steels have been investigated experimentally

through the friction coefficient. friction force and weight loss. In wear behaviar of substrate(S45C) and TiO-

coating specimen in dry friction . the friction coefficient is monotonous according to increase the friction

velocity. The amount of weight loss increase when the load is high. The wear and friction in lubrication

doesn't occur almostly because of the lubrication property. The wear of stator. SUJ 1 pin, is small in S45C,

and large in TiO: The adhesiveness of 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 velocity. friction force, friction coefficient, wear
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Fig. 1 Dimension of specimen(unit:mm)

Table 1 The chemical composition and
mechanical properties of S45C

(a) Chemical composition (wt %)
C Si Mn P Ni Cr | Cu
Rotor | 045 021 | 0.75 | 0.02 | 0.02 | 0.13 | 0.01
091 015 1.30
Stator 110 | 03 05 10251 025 1.60 0.25
(b) Mechanical properties
sg:)lgdth Stress | Strain | Poisson's if::f: r:c?;lﬁis
p )
(MPa) (MPa)| (%) | ratio e/t | GPa
Rotor| 390 670 25 - - -
Stator| - 1563)' S I T A T

FYL Bo 3goz Ni-Adswt% B3 B2
g ?%°i TikE A3t or olg Y %9 F
Ae BE 390 F 100w ¥ YL 9 50m=
Sk 29l gM A A2 S45C EwHo| B
29 A E siden, B2y 20 9 Zgzn
8AF 23 72 Table 29} 391 Vehi Ak

Alstdeh,
X ul_Q.

Table 2 Blasting conditions

Material Powder Air Distance
composition | size(m) pressure{atm) (up)
¥hite Alumina| 15 ~ 53 5.5 50 ~100

Table 3 Spraying conditions
Condition Powder Gas
feed Unit (psi) pc | e | Dis
Flow | Feed amps | volts | (mm)
meter | rate | Ar| H» P
Powder {(ft*/h) | (g/min)
TiO 135 | 53 15| s00 |8 7|7~
: ' 70 | 100
Ni-4.5wt% 65 ~ {100 ~
Al 135 68 15| 500 0 | 175
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1 Pressure hande 2 Load cell
3 Coil spring 4 Load cell
5 Torqe arm 6 Torque arm holder
7 Pressure rod 8 Pressure
9 Thrust bearing 10 Stator
11 Rotor 12 Turnning table
13 Belt pulley 14 Moter
15 Strain amplifire 16 A/D converter
17 Moniter 18 Computer

Fig. 2 Block diagram of friction testing
machine

Table 4 Experimental conditions

Normal load (N) 110, 210
Sliding speed (%) 0.1, 0.2, 0.3
Sliding times (hr) 2
Test temperature(C) 25
Environment in air, in lubrication
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Table 5 Microhardness of specimens (Hv)

Substrate ) TiOs
Bond coating .
S45C SUd 11 coating
260 788 261 768
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Fig. 3 The friction coefficient of carbon
steel S45C (V=0.1m/s)
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Fig. 4 The friction coefficient of carbon
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