MoS; % Fe:0s A7HA7F A2zl $A1a9 %)
vten g 4o v 4%

Effect of MoS2 and Fe203: Additives on the Tribological

Behavior of the Plasma Sprayed Zirconia Based Coatings
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Abstract

High Temperature wear behavior of plasma sprayed ZrO2 and MoS; FexOs
coatings were investigated for high temperature wear resistance applications. The
MoSs, FexOs added powders containing 2.5, 5.0, 7.5 10.0 mol% of MoS;, Fe:Os for
plasma spray were made by spray drying method. Wear test were performed at
temperature ranges from room temperature to 600C. The microstructural change of
coatings and the worn surface were examined by SEM and XRD. In ZrO: coating,
the coefficient of friction and wear amount of room temperature to 400C was
increased with temperature and decreased with temperature over 400C.  The
coefficient of friction and wear amount of MoS: added coatings were increased with
temperature, but those of FexOz added coatings had lower coefficient of friction and
higher wear resistance than ZrO» coating.
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Table 1. Plasma spraying conditions
Parameters]T Values || Parameters | Values l
Preheat | 400~500
Gun type 9MB temperature T \x
Gun 1 7
Nozzle |GH/732A 0.66m/s
lraverse rate, :
Gas Ar Secondary H :
pressure 100psi |gas pressure| 50psi
j Powe]" 500 smay ‘ 2"60,\_3/1
! amperage distance
_ Voltage | 60-70V | Spray rate | 2.7Kg/m
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Table 2. Wear test conditions

{ Parameters T Values
| Temperature Room temp., 200TC,
L per 400°C, 600T
. Appliedload | 08N
Sliding speed 10mm/sec
Sliding distance 36m 3
i Experimental time 1hr
t»_ ——
| Envionment | Alr
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Fig. 2 The coefficient of friction of zirconia
at various temperature.

oMol *xd AN oo} AL
w7 st A2AdA 600C7HAAY
XA 34 peakd AL P 26 =
27~33" 49 Meo #AA3S monoclinic
el &3 tetragonal 49 &9 v E
BRsged o A A 5 =87
o] 400CoH A HH S monoclinic 4
2] & et o= ntRFo] o] 2
A HdY F& vdetde AR ZS
252 JUguldd. o A= A2
400C7HA9] &% 99 A  monoclinic
ol F7tee= 200—400C 999
APz A F71Fd EAs= FE
A OH 7} &8sty A2 3ot 3H 9
R Fasted A EAfs=
3 ARsq YOH)E A3
Yol myUle] AZAE FAaANF
M tetragonal®l 4] monoclinic 2 2 2]
38 ZA A7 microcrack ¥ macrocrack
DA E Y-PSZe E3 @47 v
& A verAn®? me 400C %

& g 9o 42 monoclinic 49 Z

AL

DI
ox o (m |m
f Ry o

&

1o My e

4% 3mol% Y Y08 TS A=z
ote] ¢, x4 %ol °F 600~1000T
&  tetragonal-cubic & A7} AT
AYolna 11 2x FAAA AT A
¢l tetragonal2 ¢ Hol& doFid+ Z
Chi 59 272 d9€9”. Monoclinic
ol A tetragonal2 9] AAol= 3% Hi 9
Hy 58 BWEa oz AF 99U
¢] Folga 433 7144 EXE F
ANFIRR, olRASR 600TCAHMY @&
nREe N9y + g’

3.2. FexO3 % MoS22F &EotEl AHO A
29 D200M9 Di2AE

Fig. 33 Fig. 4& A23Yeld 47
FeO3 ¥ MoS:& 7t AlHE o7}
A71NA o)A 600C7HA 123 Fot
Ags wt@dASF e FTH  golrh
Fig. 794 Fe:0:8 HA7Is A|HY
T dAHeR AEIYe} AlUET
@Al gg Ay, 2340}
9} 7ol 400C7HA &= vhRAF ol
Sta 239 ngdAME #LEdE A
299, 289 Fig. 89 MoS27t #7t€

0.80

o off o M& o
X o o o

o

075 —MW - Zirconia
o700k | —©O-— FeBO3 25%
065 | —&- Fe, 0, 50%
osolL | V- Fe:O3 7.5%
c 0.55 L —Q— Fe203 10.0%
2 o050}
E ous|
S o4l
§ ossl
O oap E
025 1
020 |
0.15 |-
0.10 - .
Y S— L " !

1 L
room 200 400 600

Temperature (oC)

Fig. 3 The coefficient of friction of FexO3
added specimen at various temperature.
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Fig. 4 The coefficient of friction of MoS;
added specimen at various temperature.
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Fig. 5 The weight loss of plate at various
temperature (FeOs added specimen).
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Fig. 6 The weight loss of plate at various
temperature (MoS; added specimen).
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