\\—*rQM‘\VC\Vijc\Ca)l.‘w.zg\/a)jé wMLgLe)}LJ}J‘_’AMM

095 AemST S Le 5L plendly Gla il g (SSIe ol 5 50
Cr105-20YSZ-10SIC =y 50018 50 3wl 3 b 5|
Tl sbs Mo b edls uge A

ol s S ol | iminmr olSls 5y o 5 Oelmo | pwligro 0 LSl
Il i el S i oSl o6 5 5 3 0t SCiils

VYAV /00 alad 30y )BTV O/TY ebd sl B 3l 53 gu,B YAV sl oo s

@ pommekesdes )8 5 YSZ oy SAnST sl slasa s <81 &Lt 5 b 5l Cr03-20YSZ-108iC Jlitlu ob ids s iash opl o5 shK>

ﬂafjlfféu):ﬁd‘mbg wlsl 53 5 e Ao Ve 5 Y Ve 6“@9%}9‘“‘?«”]6L‘“ﬁx le»gYQéjﬁibg@T)swb@o.u
b amlin 53 (Ko 5 St plSoual (o Jold g5 sla iy (SOl (ol OF 51 e 235 ol 3041 SS5us 3Y 38 Y 05 o
s 8Ll o s i ;u@‘uu;.:ﬁ,aupi Gl g 3l oSOl anil gla BT bl s S bl el 0 S eS| Sl il 5
Az $U tle hls a5 gla i oS Wsls Ol b id g Sletlag 51 Gdags S0 Oy S sl A S sl sl il
L oo Loy JLLK FA-F e sume 55 VL St Pl lols 5 Gl il a5 ol Ol b fdy SGG ol bl 2l
AYY 5l gy e 0S0le 3lie o 5alS bl 5 gy SUenST Ll gl b 4 goomm Aop3 V0 5 Y S 5w alie B SIC 5 YSZ b 058

Al il AN MPam!? o VA MPam'? I ol Ke iz 5 5,054V &

Sl ol ¢ plen (il (6 8Ll (Sl e C1203-YSZ-SiC s 5018 56 1 gl slao 5l

Improving Mechanical Properties of Nanostructured Cr,0; Plasma Sprayed
Coating through formation of Cr.03-20YSZ-10SiC Nanocomposite Coatings

S.M. Hashemi!, N. Parvin*!, Z. Valefi?

! Department of Mining & Metallurgical Engineering, Amirkabir University of Technology, Tehran, Iran
2 Department of Metallic Materials, Malek-Ashtar University of Technology, Tehran, Iran

Abstract Cr,0;, YSZ and SiC nano-powders were prepared by ball milling and subsequently mixed and agglomerated
to reach the proper composition and size for spraying. Morphological investigations and particle size analysis showed
that powder particles after Sh of milling time reached to an ultrafine/nano size. The powder mixtures were then deposited
onto 304L steel substrates using Atmospheric Plasma Spray (APS) to deposit Cr,03-20vol%YSZ-10vol%SiC composite
coating. Microstructure and morphology of the elemental/milled powders and plasma sprayed coatings were characterized
using Field Emission scanning electron microscopy (FESEM) equipped by EDS. X-ray diffraction (XRD) patterns of
powder particles and coatings included only the elemental peaks without any traces of impurities and new appearance
peaks. Using image analysis method, the coatings porosity content increased from 8.7 to 12.8 through formation of
composite coating. Also mechanical properties of the coatings including bonding strength, micro hardness and fracture
toughness were evaluated. The results showed that coatings have high bonding strength of 40-49 MPa. Regarding
hardness and toughness results, adding reinforcements to Cr,Oj3 coating increased hardness and toughness to 910 HV and
8.1 MPam'?, respectively.

Keywords: Nanocomposite, Cr,03-YSZ-SiC, Ceramic, Ball Milling, Plasma Spray, Mechanical Properties.
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