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! Carbon Nanofiber

2 Transformation toughening
® Ductile phase toughening

* Fiber toughening
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! Ceramic matrix composite
2 Crack deflection.

® Crack bridging

* Fiber pull out
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! Zirconia Toughened Alumina
2 Solgel method

® Coating method

* Polymer Impregnation method
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! Polyvinyl alcohol
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! Nanorotor

2 Nanorheostat

® Arc discharge

# Laser ablation

®> Chemical Vapor Deposition (CVD)
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! Size Exclusion Chromatography (SEC)
2 Cascade Filtration Method (CFM)
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! Electrostatic stabilisation
2 Steric stabilisation
3 Electrosteric stabilization
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! Colloidal processing route
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! Hot pressing
2 Spark plasma sintering
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! Pressureless sintering
% Hot isostatic pressing
® Hot extrusion
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! Stretching
2 Interfacial compatibility
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! 3mol% yttria stabilized zirconia



TA e by, ¥ b

eyl Sl =Y S

Slyauales W?ﬂ Sl Gzl $rg dwe e Slaswin -V-Y Jgax

>40% PS4z
<oy (Ch,s

< T (SO4) clilsm

S 0% (PD) o pos o (oS 2l
<% (Fe) o]

C,H50H (Ethanol 96) g1

S| %J Jsle ‘QT G955 &S el 89290 sl S &‘9—"‘ 3 S0 039 Sj)s? 5 &l ! 8 L_s.a».il,o Jl!
Gﬂ SlaS y i odg ol o alauly oole g Pl lgie @ Caio )0 040 (aid Lewd 590 9
L awolio ;o Jobl 0gd oo J> ol jo s 0 b 559,00 Sgm LSis o a4 040 o eoliiul
(VY Jpam) ) 63Vl g abadi i fo 5T oSy JoSge 559 45 JT ol 5

S o3 ol <FY °C s ol b e S350 535 Ly 45 Slosy o ali Jle ol 4
aS <l OH °9J§ EY .199.’).9 u,_’)s)..\.».ﬁ Ls‘l.(b..\.’s_u Sg=>g (LS L)1’~‘ J.:Jé ol YA °C be‘ L}"’? alass
olis 093 5165k g ol cms Coold Jgill s o (il ) jglre sldeSge Lo adl> (g,

w0 STy 5)lg (Mg g K iNa) Jld I8 L ol .ol 50T 00504 iSl paie b (59,008 Ngw

LVY] s o sl S 551



Y4 b o9y ¥ Jad

[vy] a5 Jgibil cliogas -Y-Y Jgax

Sy @l © 2l S5
+»YAQ glem® L
~VVE°C, 104 °K, -\ VY °F 9 glos
YA °C, YO °K, \VYY °F ovez sleo
—VA log P
830 kPa (Y- °C L) b Led
£%,-¥ gmol ! T ez

yhio of
Jio (Ao 599381 b o] Sl i b g puhais b b L3 a5 ol Hhato O led 00l o560 ol

AL edumy Jlade (p keSSl Gl (Se S0l (5, 5l il )38

(MWCNT)) o,lazuaie Suy5 dgdgil

Wako 5,8 5l aglgl o5 ol adbico Vo MM B Y Lhd o o laas o Sagdgl ld o3l

(Y=Y USCs) il o0 07 Lpgls a0 b g (pl5 ,905 5 chemical k k.

! Multi-wall carbon nanotube
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Abstract

Engineering ceramics have high stiffness, excellent thermostability, and relatively low
density, but their brittleness impedes their use as structural materials. Among alumina as a
ceramic engineer despite having unique Features such as high hardness, high wear resistance,
high fatigue and corrosion resistance, has low toughness. Incorporating carbon nanotubes
(CNTSs) into a brittle ceramic might be expected to provide CNT-ceramic composites with
both high toughness and high temperature stability. Another effective method to improve the
toughness of alumina, is using of the tetragonal zirconia as a secondary phase. At first
aluminum nitrate aluminum nitrate is dissolved in ethanol. Also multi wall-carbon nanotubes
(MWNTSs) are dispersed into deionized water. Then aluminum nitrate solution is added
dropwise into dispersed MWNTs and heated on stirrer to dried completly. Heating the
material at 400 °C leads to make aluminum oxide coating on the MWNTSs. The obtained
powder is mixed with alumina and zirconia (3YSZ) powder and formed into cylindrical
pellets using uniaxial pressing. To study the effect of aluminum oxide particle size on the
mechanical properties, the same weight percent of nano and macro alumina added to the
nanocomposition, separately. Sintering of the specimens is done in a tube furnace under argon
atmosphere at 1300 °C for densification. Densities of sintered specimens are measured using
Archimedes’ method with water as the immersing medium. The fracture strength was
measured by ball on three balls method and the fracture toughness and microhardness of the
samples were studied by Vickers microhardness test. It was shown that alumina coated on the
MWNTs and crystal structure of MWNTC obtained by sintering at 1300 °C. In addition, it
was found that by adding MWNT with 3 wt% to ZTA ceramic composites hardness and
fracture toughness.improved Furthermore, added nanoalumina to the nanocomposite
compared to the larger particles of alumina increased fracture strength and hardness and leads
to reduced density of the nanocomposite.

Keywords: Alumina, Zirconia, Carbon nanotube, Nanocomposite.
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