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Abstract—The wear behavior of Al,0:-40%TiO, deposited on casted aluminum alloy (ASTM A356) by APS
(Air Plasma Spray) against SiC ball has been investigated in this work. Wear tests were carried out at room
temperature. The friction coefficient of Al,0;-40%TiO, coating is lower than that of pure AlLO; coating
(APS). Al,0;-40%TiO, coating indicated the existence of the optimal coating thickness. It is found that voids
and pores of coating surface resulted in the generation of cracks, and the cohesive of splats and the porosity
of surface play a role in wear characteristics. It is suggested that the mismatch of thermal expansion of sub-
strate and coating play an important role in wear performance. Tension and compression under thermo-
mechanical stress may be occurred by the mismatch between thermal expansion of substrate and coating.
The crack propagation above interface is observed in SEM.
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Fig. 1. Schematic illustration of ball on disk type wear
test.
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Table 1. The plasma spraying parameters for Hexa
plasma

Parameter ALL0;-40%Ti0,
Current [A] 500
Primary gas [I/min] 250 (N2)
Secondary gas [l/min] 100 (H)
Powder carrier gas [I/min] 13 (Ar)
Powder inlet position internal
Feed rate [g/min] ' 60
Stand-off distance [mm)] 160

Table 2. Chemical composition(wt,%) of casting alu-
minum alloy

Chemical 1 o, s Mg 7zn  Fe Mn
element

ASTM 95

6356 moe 025 70 035 035 055 033
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Table 3. Mechanical properties of specimens
Vickers hardness,

Thermal expansion

GPa coefficient, °C”'
ALO;-40%TiO, 8.50 ' 7.0°X10°
ASTM A356 0.93 17°X10°
SiC 28 -
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Fig. 2. Microstructure of ALO;-40%TiO, coating.
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Fig. 4. Variation of wear volume for AlLO;40%TiO,
coating under 50 N.
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Fig. 5. Variation of wear volume for ALO;-40%TiO;
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Fig. 6. Variation of wear rate for ALO;-40%TiO;
coating.
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Fig. 8. SEM photograph of wear track.
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Fig. 9. SEM photograph of crack initiation in wear
track.
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Fig. 10. SEM photograph of scratch test failure.
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Fig. 11. Schmatic illustration of wear process. (a) crack-
ing in subsurface, (b) crack propagation by thermo-me-
chanical stress

R FHEgo] Boln, 7PgRkEe) SZefo)d
(spallation)@ o] JeptE =R 4&AF-SHo] EATS
1T T+ UAcH16]. IR SARRRe AEDFRIE &
AE Holi girt, w3k IHPAT ek £
B2 AR ol wHal g uf o, o3 siAA
FEof 3 =Y FARAE, A9 IHAlY AF,
RPN A% F Izl FF IS = A
2 FUR] EAshe @dolH, o] F8L FHTE
7V 2o G3S FoH17-19]. Wt mAst Zg7iel
583t SWAATE HAT $Ho| EAY Aot &
g IR e ZR R Hgo) EAY A
ot} ol g A& welsle] vpH/|FE Fig. 113} 7o)
verd F ich olRL ' Fofl ZA Yoz v
ke WR ISR EAR) FA5E v
< a3, SIS E Y £ FIS
gg gt oln AN I % HAurer)
Aujziely, vlago] AR Aggel we} BAlt 39
o @uAASe] RAGo R AAH Y=o HiEEle] F

Vol. 15, No. 1, 1999



Mounted

Fig. 12. SEM photograph of crack propagation by
thermo-mechanical stress.
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