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Abstract

The aim of this project is to investigate the characterization of Al,O3-ZrO,
ceramics in different percentage mole of ZrO, as 1% mol to 50 % mol which
prepared by solid state reaction method and Co-precipitation route. Samples were
interested the condition of sintering temperature between 1200 — 1650 °C. Al,O; — ZrO,
ceramics different ratios from Co-precipitation route were showed the density as between
1.579 — 4.506 g/cm3 and found maximum density at Al,O; — ZrO, ceramics by doped 35
mol% of ZrO, with sintering at 1650 °C while ceramics from solid state reaction were
obtained the density as between 2.265 — 4.470 g/cm3. XRD were used to identity phase
formation in variation of ZrO, ratios and successfully found that XRD patterns from
ceramics preparing by two method showed different phase formation with consistent
phase of Al,O; — rhombohedral, « - Al,O; — rhombohedral, ZrO, — monoclinic and ZrO, —
tetragonal. XRD analysis were found that ratios of ZrO, — monoclinic and Al,O; —
rhombohedral are nearly constant with high sintering temperature while ratios of ZrO, —
tetragonal decreased. However, ZrO, — monoclinic phase were obtained with increasing of
ZrO, contents while Al,O; — rhombohedral phase decreased. Microstructure analysis via
SEM were showed increasing of grain growth with high sintering temperature and found
that size of grain samples with content of ZrO, between 1 — 35 mol% from Co-
precipitation method were of obtained decreasing while the higher of concentration up to
35 mol% were showed increasing of grains size. The size of grains in Al,O; — ZrO,
ceramics from Co-precipitation method are between 0.272 — 2.275 um and from solid
state reaction are between 0.27 — 1.60 wm . Morphology of Al,O; — ZrO, ceramics with
varies content were revealed facet shape combination of circular shape and it is not
clearly differ in shape with increasing of ZrO, concentration. The mechanical properties
of  ceramic Al,O; - ZrO, which is prepared by Co-precipitation route showed that
hardness vicker as between 3.011 — 17.433 GPa while the other obtained as 0.173-

0.686 MPa. It was found that micro hardness depend on ratios of ZrO, tetragonal phase



in Al,O; — ZrO, ceramics. Al,O; — ZrO, ceramics prepared by Co-precipitation route

obtained higher ratios of ZrO, tetragonal phase then they showed strength of ceramics.
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d A9 TLUTHIITERINITSUILYDINRD
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ANty 1 Duldanuauns
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\ia
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v é v
Fo = unaaailassaingomidanngas
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Fo= > f exprilhx, +ky, +1,2,) (2.6)
j
lag

f;= 3EEnIMINIIAITedezaandIf |
X, Vp 2 = AURUITRIRNAVBIDTADNAIN |
h, k, || = eziiiiaimaivasszuiui k

AaldsWaWanTurIuITand ldannaunisea 1o

1. Psoudo-Voigt

1/2 1/2
_ G 2 ]*1 1 [ 2 ]
G, = H ﬂ_[lJrCOxik +(1+ y)—H 77 CXpl— ¢ X, 2.7)
k I
¢, =4, Ci= 4In2
Hy = @hmmn"fwuaaﬂﬂﬁﬁmﬁwam’nugq (FWHM) 28937n13L887LU%aNn
o
EUWIUN K

Xik = (291 - Zek)/ Hy

Y= winfiwasnyiuale
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2. Voigt
1/2
C
G, =———Rellc,"*x, +ic,H (2.8)
ik HGKﬂ_l/z [(I ik 3 LK)]
C, =42, Cy= 2"

' o a A A =] & a
HGK = ﬂ']ﬂ'l']l]ﬂ')']\?"ﬂa\‘]Wﬂ‘ﬂﬂiﬂ'ﬁu\‘]maﬂﬂ’)qwgﬂfﬂﬁlﬂlaﬂ']ﬁlfﬁﬂu

Hx = @hmmn’ﬁwadﬁﬂﬁﬂ‘%mﬁwaammgwmaalﬁwﬁ

J v =) ai d é o a A
ﬂ']ﬂ'?ﬂ&lﬂ’)ﬂ@“ﬂaﬂWﬂﬂﬂidﬂudmadﬂT}NgdﬁﬂﬁiUﬁﬂGLLUULT slulugﬂ

H, =(Utam29+Vtan9+W)”2 (2.9)

Wa UV, W iWuninitaasnaansnduele
v ] Q o lé U v
AUFIAARAITZTAININANIINARDINUNANIRIWI 4D a1 LTI IIUaINEN

a A 1 di = 1 Q‘I»
aumwmsmﬁmﬂmmmmana@avl,ﬂu

Y, -Y,
1. Profile R, = ) |-—

Y,

1/2

> WY, -
S wy;

2. Weight Profile R, =

-1
3. Bragg Rg = Y |4 —* lo =Ly

21

N-P
4. The expect Rgyp=
e ZW io
ZW io 1(
5. The goodness of fit (GOF) =

. N-P
\Wa Weight W, =1/c’=nlY,

Yio

Yic

Lﬂ%ﬂ’ﬂ&lL‘lTllﬂ']‘iV]@ﬂ@dﬁ%gN i

Lﬂ%ﬂ’)’]&lLﬁ&Jﬂ’]‘iﬁ’]W)Mﬁ&g&l i
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N Lﬂu'ﬁwmuﬁaya
P = uwiwuwinieasndasnisdsuen
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= Hudwaunriie

mMIrUSinannalasdITmsduisvadiniag (Rietveld)
RARIWLALINN NI N R L UU D INFNNFDINITANEN TANMNFNAUTLALATINUAN

RNALNALADS (Scale Factor) MASNUAIT 2.5 BNUITOLFAIANNFNNUTURIFARIULAE
innnaaanslane

W, =S,(SMV), 1> S (zmV), (2.10)

o= anaudaiaasuauns P Adasmadiuiaiimnn

6 K o 1
FALNALNALADTVDILNE flumsmama

LAY LATIFTIIULERZNED
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S
Z
% =
= 37alATIRIIINAN
V

US01a3laTIRINEN

U s

dl A ' A A a‘f
LUBWITNITWIAN Sp "]j\‘iﬁ'llniﬂl,l,ﬁ@]\ﬁ’]ilazl,ﬂEJ@]VL@]@]G%
S, =m (Z,M,)V,)C (2.11)

m, = WIRLWE

Z, = wulavaudazndn
M

[ =
o = WaElaIRIINED

V, = 3na3laseasnanan
C

' = A A A o &
= mmmjaoLmaouaﬂiﬁummummimmmu

>

293z nauVaIdIANRLERS e adth

mya Sy (Z,M,V,) (2.12)
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1 =3 U . = 1 6 6 .
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1) Bidnaseunfunil  (Secondary electron) léTayadnumsAutuazu
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=1 L g a
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