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1 Table 1 The parametersfor Hexa plasna spraying
Param eter A 1203-40%TiO>2 CrOs
11 Current/A 500 500
ACA4C, ¢80 mm Prinary gas/l- min" ! 250 (N 2) 250
Secondary gas/l- min ! 100 (H2) 120
x 10mm. ' Pow der carrier gas/I- min * 13 (A1) 13 (@A)
Ra 7 5 um. AlOs: TO:? CrOs Pow der inlet position Internal Internal
Feed rate/g- min ! 60 60
' Stand-off distance/mm 160 160
) 15 45 m. 60% A lOs Traverse ppeed/mm- min * 5 000 5 000
40% TiO: ( ) A O3
40%TiO- Hexa , 50N 100 N 150 N. 150 N
1 A 1:03-40% T O , ,
, Ra Q1im. 50N 100 N.
12 5min M itutoyo Surf-500
1
(Sem) A 103-40% T 02 Shimadzu HM V -200
.CrOs
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(by Cr, coating
Fig 1 SBM photograph of coating surface for
A 1203-40% T 02 coating and Cr2 3 coating
1 Al03-40%TiO:2
CrOs SEM
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Fig 2 Schematic illustration of ball-on-disk test rig
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Table 2 Vickershardness of specimen
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Fig 3 Critical loads for A 1203-40%Ti02and CrO3s
coatings vs thickness
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, 50N, 100 N
150N ,A10340%TO:2
Q 62, 0 52 Q 50 CrOs
Q42 Q41 ,

Q 49,

, SiC

. CrOs
A 10:-40%TO:2

100N , 2

A [03-40% T 0> )

CrOs . 3
2 : ,
CrOs A 10:-40%T O-
”‘. 50N ,Al0:40%TiO:
6 32x 10 ‘mm®/Mm, ;
100N , 170 250 um
23 1x 10 *mm®/m; 300 um

Specimen ACAC Al10340%Ti0> CrOs _SIC 14 9% 10" “mm°/m.
V ickers hardness/GPa___Q 93 7.84 14 70 28 00 5 50 um A 103-40% T 0>
50N SEM
, CrOs 14 THV, ,
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(b) Cr,O, coating

Fig 4 V ariation of wear volume for A |203-40%T 02
and CrL 3 coatings under 100N
4 100N
Al03-40%Ti02 CrOs

3 AlI03-40%TiO2 Crs
Table 3 W ear rate for Al1203-40%TiOz2and Cr0s coatings

Specimen W ear rate/10 “mm3- m- ! Nomal load/N
Al203-40%TiO2 6 32 50
A 1203-40%TiO2 14 90 23 10 100
CrOs Q 56 100

(b) Cr,0,

Fig 5 SBV photograph of the cracking of worn surface Fig 7 SBV photograph of thew ear track for
for A 103-40%T 02 coating A 1:03-40% T 02 and Cr0 s coatings
5 Al03:40%TiO2 S=Y 7 2 SEM
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Friction and W ear Character istics of Plasna-sprayed A [203-40% T 0>
and Cr20sCoatingson Alum inum Alloy

REN Jing-ri*, KM Seock-sam’
(1 Dearment d M echanical Engineering, Yanbian U niversity, Yanji 133000, China;
2 School o M echanical Engineering, Kyungpook N ational U niversity, Taegu 702701, K orea)

Abstract: The wear characteristics and wear mechanisns of plasna grayed A 1203-40%TiO2 and CrOs
coatings on casting aluminum alloy (A C4C) were investigated The bonding strength betw een the substrate
and the coatingw asmeasured by scratch tester. Theprofileof worn coating surface and microstructure of the
coatings w ere observed with SEM. The wear mechanign is discussed aswell The experimental results
indicate that thew ear resistance of Cr2s coating is greater than that of A 1203-40% T 02 coating T he friction
ooefficient of Crs coating in sliding against SiC ceramic ball is low er than that of A 1203-40% T 102 coating
against the sane counterface It has al®o been found that the bonding strength, voids and porosities of the
coating surface govern the friction and w ear properties of the coatings Thew ear mechanisn of A [203-40%
T 02 coating ismainly plastic deformation and delam ination, w hereas that of Cr20s coating is abrasivew ear.

If)ey words plasna gray; coating; bonding strength; wear mechanisn



