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Tribological Behaviour of Plasma Sprayed Al,O3/TiO, Coatings From Nanoscale and Conventional
Powders Under Water Environment

ZHAO Xiao-qin'?, ZHOU Hui-di', Chen Jian-min'

(State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics,Chinese Academy of Sciences, Lanzhou
730000, China )

Abstract: Two types of Al,O3/TiO, coating with nano-scale and conventional powders were deposited by plasma spraying.
Their wear mechanism against stainless steel as the counterpart of rubbing pair under water environment was discussed. The
results showed that the friction coefficients of both coatings are similar at all test loads and exhibit no great difference.

However, the coating with nanoscale powders improved wear resistance compared with coating with conventional powders,

and also reduced wear rate of the counterpart material.
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Fig.1 SEM photographs of feedstock powders
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Table2 Prameters for the plasma spraying

Il-Aleg,/TiOz C-A1203/Ti02

Ar/H, 40/10 40/14
HLi/A 650 600
HLE/V 78 78
N F r/min 24 24
5% 94 B 8% /mm 120 120
1.2

A£ Optimol SRV % J&8 # B# 451 i % ML b W] 1%
ALOY/TIONNR 2 Wy BEHE 22 Pk B o R FH B — £/ An
EE M2 NE XA THUB AR, B S
MR, R B RAE, R BT A R
' 2 R PSR, = 0.3 um, B AISAR 25
Hz. $&ME 1.0 mms 3REEFEH 20 min; Jiti 2k faf
43304 20 40+ 605 80 N; AT A M EEHIARMAFEE
WA THEIT o 2R SR TR S 2 B R
BRI & B E AR S 2V AR, ARG
188 B B 5 A R 4 2 P R A U s BB B AR
Jait AR .

1.3
A£ ISM—5600LV HI4#i 7 B (SEM) |

WL B J2 R4 A T SHL T {8 B 493 % T T 30 e
5o

2

2.1

B 2 g5 7RSSR MURIZIRALOL/TIO,
J2-55 AN A L R PR PR R S A AR S R o T
DAEH, BT RHIK , B IR N 3
RN BEAR K, RS IO A RFFLE 037~
0.36 Z 1o & 3 3k 20 N2 B R 3 b
I I ARAL RS R i e BRI AR S, L6
ZIRYIRA IR B EE R T MR, W
MR R SR B e M BE -

0.372

g 0.364 \-\
5 oseol| = HARE :
P —v KRR E
0.356
0.352 T T T T
20 40 60 80
,A/N

B2 B RIS B A A th 2

Fig.2 Friction coefficient of coatings as a fuction of load
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Fig.3 Friction coefficient of coatings as a fuction of time
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Fig.4 Wear rate of coatings as a function of load

8
L] | TEARE
—o— kiR
=6 .
s _—
= .
£
@. 4 /
S .
53 —
=
# 5 - —
. R
20 40 60 80

Ei
S G RO {1 457 2% i 1 2 A sty 2%
Fig.5 Wear rate of stainless steel counterpart as a function

of load
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Fig.6 SEM morphologies of the worn surfaces sprayed by
nanaostructured Al,O,/Ti O, powders(a) 20 N; (b) 80 N
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Fig.7 SEM morphologies of the worn surfaces sprayed by
conventional ALO,/Ti O, powders(a) 20N; (b) 80N

Al

I Ti I Fe Au
FPL ,.\1 HL A I A
40 50 60 70 80 90 100

B8 A EDS S 4R

Fig.8 EDS analysis of wear surface
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