Downloaded from ijcse.ir at 9:58 +0430 on Monday September 11th 2017

LA (A 2

“ \\"‘\0 oum-.!b cr ‘SDJLO-A:;.J A 89>

é}é uﬂ‘? }) (szOs ‘Cr203 ‘Zl’Oz) ‘shw‘ 003}5' )3'

HlaoglT SSuol

A . R .
2y Ty (05 leR Coms

)‘\ynl ‘Ql)-.‘.‘ Sl o uf).w ‘OKC-% 9 C)I? ul)i‘““a’S)’ oKk ¢uo)'1.w| slﬂ ol&Kisls ‘)‘19!:’] J>|9 cd}'”ﬂ:;o 9 .)‘}o (I 59;\

3lsl clyaz 2t oSl (5 y5llin 5 lge it 09,5

" hossienkharazmipoor953@gmail.com

RN EY

calléo le M/

L) v patndensT 5 ponisS i jdenST ipg)S bS] (5398 S iy spliio 3085 ) 50
2 pslice a3, eolitol (SlSo o) bl s, ) liag)] slaSialps 15 Loy 5 dgrcds
298] 0o 5lbie & passgsidennS] 5 panisS bS] g S bS] 1) S 5 4! Sso i 4 Lnag)]
P pasisden] 5 (igheod Vo d> ) parisS ) o] o jghasd o/F Ax 3 pg)S bS] ks o]

WRO/F/F 1y
WR/AYY 2 by

i . Ny ojly 4l
Jhis o0 (gyp e Cypo dy Cjpeals (Layog s 03958 pilicag)] digei 4 g Aoy ) - P P
104 0C L5 1P+ OC elod 15 Ladipas pusas ciboS o3 s S5 (il B sy ¥ MPa P33T ipgSbee]
S 5 Sl ] il a6 (lalid o i8S )5 s B ot 0)95 900 el g0 ke il
9p o 4570 L o s o ol ki3 00lio] g g piST] gy p S i Uyl (o ——
104+ °C (slod )3 293 jlido 15T o) 5 8l ] 5w 5 oo & (S dige 4 odenST ol
IVAGIO Ly ol iy 4 5 posigeidonST ~lsagl] digei 4 byspa (ks 5 S s b o
Aot ST g il gn il Ly Linog)] dises (clatily o510 500 i il VFAPHV 4

._L..{u,o oo/ Y/EA uIm L/&J}In}y}uwb FHA) a/‘LD/U‘“L"‘;/Uﬁ)‘:““‘} .bbu.o u.«.bb.‘?/uz[f?w
Bad o Seolyw dno) oyl ) Cwl (Seol

¢ . . doddo —)
Sl y s dnn) S (Seyin 0,5 wal, 8 da sl
aS o ceel ol clacSualpw olg [V]cwl Sy 53 lids 4l s Sl pwr 3gs0S p S )3
109..0_3 u»)J oKwd L;Ltb.)).g)lg 61); u.»9> O..\.AJLQJ Ltbu—l .>|9_A Ls.iop D9 u.wlbuT uul_: )Lu»—) Conan S

IV oV ol Glacs 4 U5 cae yu bl s o YU (gl Oty gbooly 51 (6 oS canl Sl i SO (Seol

<l Jb o ) g Kol o oy 589 ym0 5l (S Loyl o) CjgralS b (Sholpuo dlgo 030l B opl 4

|4


http://ijcse.ir/article-1-418-fa.html

Downloaded from ijcse.ir at 9:58 +0430 on Monday September 11th 2017

5 Sl A my e il S |y L sdss 5 il
dopd il b asaly flas Ve oA Jlo po [V ] il ) Ko
iel3-8l Ligagll el ol 5 IS pomginees] g
sba)ls Sl g JHB e 3] sl Jlo 5 b e
e Lol (SilSo ol aie o (Sliiios
Ogmen ol Cunl 0l Chglane (Suoly 4l Cojguals
&Bly axgi 0,90 03 ol o 5l Yl (G ((Seyd>
035 &ygo 4 dlge (ol (LB Lugyy ol Cul aiS
g gl Ygame 5 331> (St dlgo (ul a5 sl 8 4
Dgb e o3l (bgn a5 A3 Sl ey joels
U 58 (G 59y 2 pesSieS| Jro s polie (3958
5 pomgsdeS] pg)SdpuST pIS 5iod (ml )3 sl
B 8 oy 0590 Unegll (S5 (olS 2 LigS s
ol (3l Sam g Sl S Car (SHlSe )l

W3,5 oolatwl ()09 slial LMA] g il

2 el -Y

0258 <09 See O 5 ojlsl) Ligegll 393 cagl olgo
@l ojlasl) WisS s ,2es (India Lbakm s y> A9/Y
Vo L (India AkvEyt ww A8/Y os b ¢y Seo ¥
(9,5 O 3 ojlil) (leegS) g S bl 9 (S5g o
9 59 Moyd +[8 L (India Akviyt wus > A4/Y osls
WY oy s 9y5n T o3l () posteidens]
Do o ddlSl JSiedo > Y L (German Merck s )
(CIHO2) (leos oy s J5Sel8 ol iz
pLE sladiges Wy plin )3 b psgy (il w5t ol

Sl gl o Skl il 51l s oaliiwl 4l

Conglio YUy lod 3 (5w (92 w2 ol Cn e
bgio g ol of Cansls (Soyiz bl Can YL il
o3l g (ol L ploSie |y o8 (Ko iy [t .l
S obeSe 5L L b bodd cosil Cojoels slge g5l
2 Y=Yl 55 cwlio Lol cuglate 518 S b aio;
Coxiuo 3> (38 9 daxie glacyjorels bl sl Jlo
Sl 00l (Byme b Sl yw (sl Sy deke 4l 2
LS 5 YL lacu Sl Cuglio 4 oliwd jslaie
[Y-5lasloss liegll ClS 5 iy LigS 25 gl
Ol 0 48 Ktn Uss oy j5als LisS o -lie]
o adlal pgo 518 Sy plgie @ Ll a4 LigS 5
S el S sy S IS a6l LS 1 ]
[V] oSes (JUs51 5 Sl gige sLaslé 15l o jle
Sle Sl oles s 4y LisS Lol S jnals
e Seglie s Y (Keyia plSovinl (e 355
b ) alidee slos )57 (6l 030 S pobody il
Slabd (S il (ol oiale Slalad
slajlad dalesla s 13 5L 5y50 clakd (g lsle
Jlo o [¥-Flog i o ooliil Lo ool g prundlis oo
02938l 51 255 ol ) [A] il Sen 5 g2y Yoot
4 503 Gl g oy Ligegll digas 411 pgySapes]
O VO Jlo 3 il o il Bl g0 (Js g (50
5 pomspidpS| e i cite alal) [A] () Kan
aS ol L ead cogi cliegll i 5 JE>
9 ez g (FFw pomgienS| (SS9 doyd il
Jlss pals eel g Gl (~der i S

Iy S by a5 (glod > ioli8l piored g o

140 gl VY ol O (g09 A


http://ijcse.ir/article-1-418-fa.html

Downloaded from ijcse.ir at 9:58 +0430 on Monday September 11th 2017

Sl g (owkigeo 9 e

Vo inle)S 25 L celw 90 Gao 44 10+ +°C 5 VF--°C
Oldes Amagams Jao (S Sl 0)58,0 4y p ds )
5 obselS 0058 (il S Sl f | Ly B0 )l
WA Dy g saunadl )0 (3BT (glod U 0ygS" )90 laaiges
iy A g i | 8 Lniges JISe (65l
Ladiges Jodow 5 (SR duwlre 9 10,5 duwlrs (g3ls]
LR o | o (J&s u pbsl (ASTM C373)
9 A 0dd (b T ladiges JB) s &
dlme 1ol e Cod 4o (698 S 2 (podeed)
el sladiged (6)95 S dplone sl 9 o0
S5 ap ol 55 4 [NV]5,S oolal Vala, 5l sl
K s 505 539 oS Y Lol 559 8 X 6555

el posgienst (Si9 yuS N g poyS auST (3jg puS

100 0

o = (556) (56 s ) L)

Jslome 5 Stddgy 3018 51 ey Iaisad o3l 02lel (5l

g 4l VO ©ae 4y (HF) G )0)5918 sl o yd +/0

g G5 ladlge lidlug) (g olate 4505
olKiod I odal cwdas slajls (599890 9 00
VEGAWTESCAN- Jio g (Sl oSy So
500 o S5 5385 (e yolaio 4 s LMU
09 | (s S pskaie 4yl 0litul (EDS) (g pais
e i (g ol jl osliial L 5805 (o (5w
S yg—ojl 3,5 o3kl Wilson Wolpert UH930
2 Wged b sl g 2 plxl (5es Ve 6950 Jlos] bawgs

Colpg j A4S Cd S Ojao (Srw (S ddad) dw

] 1720 Qs ¥ ol O (52,95

Sllas ;> S5 oo B Diges il o3lel (b o (5,15,
gl (saaiged (alad cuS 5 250 o0 o3litul () o

ol 0a 0313 LS Y Jadn 53 odd aups

29005 U g0 (olowd cuS 5 ) Jga

Nb205 Cl'203 Zl‘Oz A1203 4_,9_“
wt%) wt%) (wt%) (wt%)
— — — \ .o A12O3
- .[5 - 9/f  ALOs+
CI'203
_ . \ q. ALO; +
ZI'OZ
(ZTA)
| - - 4 ALO; +
Nb205

o)l Clwl g5 5l Baios (pl > 3Ll 390 Sl
(ladool (ol coli (o3¥5 8 Bk o> > (g5l
&) Sl el )5 940 <> 59 Sepahan 84D e
L ooY58 slaalsls | il (Ren (0l €815,
aJolS 539 G g yiadkes YV N A Calisee (slaojlul
Ol At (183 G 35 03latul VY y3g 4
Oles 9 3 mekats Foo 1pM 5ios ) (el ol
Hacm a5 Clsuil g melats celu VY (gg) 2 Ol
S Dl g Gl slacans L laydgy 098" bl
Sy Ca 22 Lpo (2S5 Caz a3y dag]
SIVee MPa Jolse jlicd Jlosl pla )0 Lo pdgy ying
RigeelS Sodiges ang sl b ealitul oSS L]
oo Vo b by Jog5 glgil S, ) JSb o
aslen JS0i (slalginl osel o diges A odlaiul
oo Vo b 5 45 Lo ¥ Lo glis)) sl 0 3

A+ 0C olod a3 odol Cowdy ladiges L3l 0


http://ijcse.ir/article-1-418-fa.html

Downloaded from ijcse.ir at 9:58 +0430 on Monday September 11th 2017

4 48 LS e 290 |y Linegll dise (g3l 03,088 ,lid)
48 cewl ND™ g AL claygs o o glas canles o
Aol 5D 9 A8 (o Jutend 435 p0 dltel )3 1y Ly 93
ol ol Gl L g wle (ol JB slals Sl
Joodss 38lie (193 3985 L &5 pomigeiens] Loguases
s S [W]amse Gl | S5 5 inls
9 LgS 5 Liagll ipg S st Liagll slndiges sl
Ll s 430 +°C slod )3 posguiiunS] Upegll
3 el ¥IVA g/em’ PRrAN g/em’ XI5 g/em’
doyd g s (B oy 5l GladE Y o)l oo
3590 slaled )3 oad (g glacy jorels 5SS
A g0d 95 oo odblio &S job ylen .l sdalin L5
Ay 4y Cod (oo S VL ponigsitus] ool
ged e JUSe il oY 5l (o )l beaiges
2 ogde 5500 (slmdiges any G LigS 5 Le
Syt 5l wils 4 Cwl LigS 2929 Lo s
ol gt a8 jeblen ad o Cojgrels
3oy 03l Gl jhde ol Sag8 Lagll 5 LgS
Cjgpels il (gl ol LS 05 ) (oo
Liogll 5lslo 5 aillan 56 <SG gt 4 LoS 5 Liel
2 Ll DY ogd e Sl (55,858 o a5 315 3924
|y oo J& Lagll 4 jolie oyl 29381 IS b

S5 ) Wndiged 5w lgie 4 ool Cawd 4 dae 1 Siko
led o il o3l Sl dwle (gl b a8 )3
L .3,5 oolawwl Image Analyzer 158l 55 51 V8- +°C
5 i gl sl ol dail Lalos 5 oslisil
Sl 5 Y alaly i & JES1,5 5 St
oS (Xo) Sl 9390 (S59 yuS’ (Xim) ria] ) 948 00
slaSy wad 4 o)lil ey g In (JUsS1is 9
DIV W]l JUss1s g Sl gige slajlé

1(11), + 1(11 ij

X _ m

' 1(111)»,+1(111J +1(101),

m

(¥

1(101),

1(101), + 1(111), + 1(1 1ij

X =

t

m
g e Y

hr s (JBa 39800 odaliin V JSE )3 85 gl len
295 Lo 1l se el Lo il Lnigad s
295 dST (3933 IS o0 Lged (Do & (2ljwd
IS LA sliegll 4 LisS ) 9 ponmgeidgms]
S Ol B ) (S e Gl (oBer
Los Gialidl Ls pgSioncS] Liogll 303 55 gn i
Sl Jodone oSS (i g L Jlss ials
possmienS| (3958 yiman Cul pg ST Lpol

%40 ul.wul.a g Gb)lo.ai'b [A) ©o)9> 60


http://ijcse.ir/article-1-418-fa.html

Downloaded from ijcse.ir at 9:58 +0430 on Monday September 11th 2017

Sl g (owkigeo 9 e

._1 -
3.8 1
3.6
34 -
E 32 - ¢
_’_'-':-.|1C'3 E
= 3
=40 + Crzos -E
S 23
Alzog + Mbzos a
2.6 1
i 4 [y 05 + Zrog (ZTA)
24
2.2 -
2
1250 1350 1400 1450 1500 1550
Temperature"C)
iilies oos2 i b cuns o UG JE -) S
o9z & ikt slales )5 Sl 5 s JE 205 -V Jgaz
Vo °C Vf.. °C \We. °C
Siges
JHx e Sy B e S B e S
Y- Y- Yo 70 \E i< Al,O4
VO AD Yy YA Yv Yy Al,O3; + Cr,04
Yy \a% Yv \As ya A AlLO; + ZrO, (ZTA)
A b 'Y AA Yy YA Al,O3 + Nb,Os

il 551 55 sl [10] i, Ko 5 Bl gl b llas
slacsy bid py St Lol cojomals pusol anil
&2 pomgitenS] 5 00 jasule Luagl 130 4 by o
Loy ol @ 5 m3 ad i |y (o Sy 55
5 b mls b addlas ool gl 4 wboe il
or w2 9 [WIpih e g Lagdsl o [V - )P ] S0
Aol a8 )5 )18 00l 550 s [1] L8l Ken 5y
J Liogll (1950 JolS” pskar pongsd (sladl sy oo 5k

o 1720 Qs ¥ ol O (52,95

1300 b G5 sLndges uSol andl Ll oSl
£95S S Lisooll dig05 5> ol oib odls L5 ¥ ISt
LS Sup 85 gun g o5 odnlie lnagll 1 (sl s
ods Dbl be> 5 ps 40 (gl S ) sl L
oS ol osizs ools i pg S aanST 5 olackin b 5 il
posS ST i o Sl iy (S il oo o LY
6350 5 plaed poailysS ezl bl Loogll 90

225 45 2Bl o digas > po S e 1555 5 o o


http://ijcse.ir/article-1-418-fa.html

Downloaded from ijcse.ir at 9:58 +0430 on Monday September 11th 2017

Ao el ol BB SulSsige o JUsST & joo

=l S i Leegll diges 10 SilSgige 9 JUsSTys 36
ol 2o )d VV/VD 9 AMAD L

140000
+
120000 |
* | |
bl
]00000 _ PSR __m,.,._.w._.,\_."‘_! ._J'_,_
+
Z 80000 -
E 4
K= ‘\ 4
60000- & ||

Lt s Gl LSy s o & dgs b sl o3
1390 s il 31 sl el ) &8 il inlS L)
99 4t LisS 5 518 LisS 05 Lisegll (sladigad o

40000 | J B

20000 - * l

0_

10 20 30

+:0-AlO;
n:t-ZrO;
o:m- 710,
+
* - i * 141303-2,1'02
_efmte jlemm;
+
. AJﬂ:)g-NIJgO:;
¢ . .
} of |
WA J _,_‘ _,k_
+
” l‘ * .’ i AIQO3-C1‘203
A_Aet M e
I
+ 4
+
5 I‘Lo’ e ¢ ¢ AlOs
I ] I ] ]
50 60 70 80
Position(°2Theta)

10 +°C o 3 o3 gz &5 SLGgs ol slagSIl-F JS&

0y SOy L de 5B gt 5 dlawgdy pg Sas]
ua?u»_n (u\”) Jg_w )] s )9]9)[9@ Lol 04 ua?wm
15 5 ol 5056 L1 pg,S eS| Lisogll diges cud
Cowlio b a5 Halls Loyl diges b duslie
o S Ay S g ST &S Sloj sl 485 )50
LS )3 eVl o ol Jglos 355 oo 4Ll (lisos]
5 P95 deST w2 & > (ol 4 A8 dalss LSS oS
poiilysS (i S5l L (gl poriragll 4 ST oo
Vo rrOC 51 YL lalos jo LuiSTy plSin it lson

Liogll (sladigai jlosd Lty oo Jislog) ¥ S
e g pongitenS]_Liegll 5 pg S annS1 Loyl
oy bLis ¥ JSLS 3 s e s |y LigS 15 isosll
4 oS 5 g, bl g amd o (i | Loegll slaaily
Jdbgy g ol o3y Glis |y oS5 2 9> 51 a5
S5l 3 5 36 05 caslio S8, 5 i ntige
als 5l sas dsl wby (@) S s el ool lis
S yrlge d a5 ol laasly  Ssecal pgo 51 (o6 Laog]
gl JL () USS o a5 (g gk ] Logyyo s 550

120 plawsli ¥ ool O 52,9 oY


http://ijcse.ir/article-1-418-fa.html

Downloaded from ijcse.ir at 9:58 +0430 on Monday September 11th 2017

Sl g (owkigeo 9 e

e Mt 5y 0,5 bl 45 555 (g s join
iged 5 53 i 355 s 45 5, i Sy
Sl o CusBge )d oS Liud paugddus] Al isy
L g 95y e 518 Lnagll (clavails 415 aw c¥lasl 3 L
29 e Sy el aildyie (1, el g ol
U s 2 JS (V] o plSniel 8 e
aS il o YISA UM dga> g 35,5 Luegll 4l 45 03l
A o ial38l 1) ladily o5l0l pomssiuwsST . o oyl
5 SOb by 45 alise gl Uy illa dous o
Ol am by ol A5 pll [V V8] sl e
Syalae a4 ol ladily  Sisenl o jl (50 Luogl]
5,5 L slaasily LigS y 5 <lyd sl bgspo &ild 50
O CpsBye p3 ST a4 aidl o K0) i 9 SosS
Zr0; sol> (spdy CudM> oS johailan .5l )3 glasls
o do ) B 3l i e wewl S8 ALOs
LS o jluogl] Cojgmels bl (glp odlatul ZrO, <l
ol 23 3529 ALOs J51s ) 4l 56 G lyie &

203 (V)88 ) plyice (o9

oY 1720 Qs ¥ ol O (52,95

o dals Jylome 0l e Cnday il dol> Jglone
S omils e b o3l S oS 8l o sl Sle s
[V]ogb shiio Jlislo )3 lusy (SopsI L L 0g2 b ol
015 395 039381 (g5 Ao yd+/5) pgySasnS| & oS
b VY Hm b il g 0dd 15,3 Lisegll 516 (claails
s pomgsdenS] (539381 LS (2V)JS=5 )3 o (50
oAl yatiidie 0)d S b Ao S g dpdus STy Al
Aged Gl (asuios (gY) JSd 0 aS jghailen .l
O 2 5 ol S 555 (61> pgmgsitsmns] Luegll
W) Oygo el pgx 5 bdige iy 4
JLdy Lingll ay pomasinnnsT (139381 (V) IS5 )3 ol
anp ol S e d9at0 |y el 5 diie (3l 03,0
Nb™ 4(0.54A) A1” cloyg oS glads conlds o
a1y 0l 50 31zl 53 oy S 45"l (0.69A)
g b [0 Rl ) s (gilo 03,88 5 S o
S G5 ) pamgstenS| Liegll dge S &
s 3 sl L g0l 5 S0 4y G (ke
45 2008 Iy (Shee o2 4 il pongstens] Loyl

Lol s (295 @0 (V) S8 9 5 Sl oo 1) cllao oyl


http://ijcse.ir/article-1-418-fa.html

Downloaded from ijcse.ir at 9:58 +0430 on Monday September 11th 2017

2 Usogdl Sl s (Suiud poled 31 (NDO5 105 ZT02) (sauST 539331 451

ALO;+Zr0,(5) ALO3+NbOs(g) ALO;+Cr,0; (©) ALO; (W) B gos JlSlw ju ) -V JS&

AL as SO 00 slajlh s o (L5 pogsidns]
4 bgsse (EDS) (spaie pJUI slhe ons odly olis
A po; 58 &S Wil 0 O 5 Al yolie Jolis 45" A dilate
L ollas ond o3l ylis C adlate amd o Ui 1) Loyl
cidie yolie 5l oSy ol dilaio o (¢ paie U]
O 0D 9 abeS D &S gy Sy blo 1 pl S
o= ol AINDOy dols Jolowo 48,5 )15 Logll als g3

~Lpogll (jgral S aigad 5Ly (i) S
LS AL &S 55 0,5 (sl s oo (LS pg S S|
A dilaio 4 bgsye (EDS) (¢ puaic U1 3sllao oss o3l
1y Lisogll dinej jLb & 3l 00 O 5 Al polic Jols &S
23 diged (s pads Ul & g b pizmen And o LS
Wy o OLSl dy digad 2 pg S auST g5 A adlais

~Lngll 5ol aSges sy (F) JS—

1790 sl ¥ ol O (52,9 oY


http://ijcse.ir/article-1-418-fa.html

Downloaded from ijcse.ir at 9:58 +0430 on Monday September 11th 2017

Sl pr (witigo 9 phe

932300 i |y pongritnns] Cunl alisee polie ol 5 Logdsl 5 [R]LELLSen § s bansgs peizeon
plotinl (iol38l el &S cunl jitme dilyjye 3 5B o) [V - )] il o 3 Sl cpioman 5 [VV] LS
9wa_>CJL.;l_>‘_9)Lla.na.DHu_nd_:|b))Au_:?m9 Bul—g‘“’9w&’)b4§d)b£)‘o)l.\:3)§a&w

RO LY P ATONY 4 ailaie ol (cpaic WUl 4 a9 b cunl odd asuiie

.

Element | [wi%a] | [ar%]
‘ Coysen | 4372 | 3696
- Aluminium | 5510 | 4257

1 Chrommm | 117 | 047

L T v ] il g T T
SEMHY 15000 T 1000 e tu 3 1 i 7
Dby BUDENS: W Hi 1

Ty

b Element [wt*a] | [at%]
Oxygen 44832 £5.07

1 Aluminium | 34.5% | 25.78
Nicbium 20.55 [c5.1%

t_

P * 1 8

o in

| ‘

Ad

("-r'!-r|"‘-1 T T =

o

WENMAL 2 e B F. ; e VR TREOAN ™ n j ﬂ
SEWHeAS0W WD ABImin f1 * \ o
Dty D1TENG et HVAE / annc B
ke
i Element | [wi%] | [at%] /= : :
fi Oxvgen 43.70 02.65 Element [Wi%a] [at%]
] Aluminium | 4263 | 3461 1 Oxygen | 3518 | 4778
1 Nicbum 1161 1M ] Aluminium | ¢4.82 5222
| 5
| |
& L ] |

[ |
L T T T

iliza Gblia )3 ALOsTNDO5 dgei () ALOSHCT0; wgai (Lill) (EDS) (s maie sl julUT —F JS

Aa 120 ol ¥ oyl O (s2,9



http://ijcse.ir/article-1-418-fa.html

Downloaded from ijcse.ir at 9:58 +0430 on Monday September 11th 2017

Aged dny byoye orw (p iy Gl ol 0ol L
WAY HV L ol pomgotpnSt Uisegl osd bgnis
A 40 g diges o Jle b Ly 4 oS cul
0 e 39t el Candiy g8 555 5 5V IS
S5 e 4 ponguiuns| Lnogll ok (bgn 5 digel
5 Laly e plread] il el a5 sl AINDO, U6
=l A 095 o0 dizej w550 9 JB S pitie Juad gl
5 [A] Lo gy bawgs odel s =L ol
Ueogll digas 5 )l caisllas [VV] 2l Ko g 1ys5ds]
D0 dwlbw AYWYHV L plyonds g 5 alls
S9s s 03938 LigS o5 (el Lsogll diges 4 o5 e
L ol LisS e Linegll oad (g &5 digad (5
Ag0 4 pg S ST 39381 L0 )T A wlbxe WOFHV
13 o Gl (0) S 53 &5 jlailen [l (Lol
L5 1 35201 1515 68 03,8 Lagy a3 dige3 i
9 5YL o515 > 4 Wiges 4y pg ST (3958 > oo
Oroped 9 b oo Gl diged (B iy (g
Jslomo 658 S alyngas ol (s 5 il
2 o 2ib oad dbol Cr g AI7 (o (wiVlg oo sols
S g il golice pgasilyeS ksl Lal (ggo
Lo il odd (odon Ui pg SasaS] Loogll diged & bgsyo
WS1 d diged (Bww )0 gy (pitred .Cuwl A4Y HV
ol sty y1aS S5 5 Lnaigas VL JIS 5
e pongitpmSUiagll 01 Lbor &5 CojgelS
ol ol s 45 315 Laigas 503 &y s 55V

el Jig (Do B g o515 g yeS ST

2 iz (gladiges ) Liegll (sLaals ojlul il
Y USCS j0 4 Ladiged s luisy (g9, 51 V0 +°C slod
029581 ol 51 (CaD) JSKs 30,3 dslore o0 0ol L
sbadls oLl 59, 1) 58 25 5 pg S densST cpgginns]
ol () JSii 45 4 jghailen amd o LS Loyl
A Sges sl—iuogll (clma Sy ojla Sl oa s o3l
aS Slej .l YISAUM L lys pomgsienS] Loyl
0315 (S3lse 295 03958l Lagll Wigas 4y porgeitens]
Ol 38l 9,8 YISA M 4 + /A pm Lyl clavails
9 Sk @l by slale a ot ol a S b o
Col [A] Gt g (e izmen o [V 2 5)7] G110
il o3lul 1Sle poussiunst 39580 Wdly Hlis a8
Jo-bore plyis & 45 Glej a3 0 Gul33l 1) aive Lngl
ol o5l Silae [YA]sg— S Luogll )3 sols
ol 1AM ol L3sS 5 Legll Cjgrals’ 1o Lol
Lipegll (slmasls ojlasl (55, po,Saus] 9581 5]
03] S ST am3 oo it (D) IS5 )3 S jlailen
4SSy 48 sypban s o S5l Lagll (slaails
3 Ligogll 4l o5l 595 039581 Liagll sy S 43081
ol J=Ys 5l a8 sl o iul53l V00 pm 4 +/AMApm
Cr Loy d985 5 Liogll (950 po)Sasest 0 I
s S b Cr g 358 o pd - Canl LSl 99,
L Glate ot (pl g ol pur 09950 55552 9 5 plate
09581 L asoly lis &8 cunl [A] i) Ken 5 g0 gl
Aol a8l Linegll dinej (slaails ojll pg S'asens]

() JSi 30+ + °C slod jo Ladsges plod isww

120 plawsli ¥ ool O 52,9 Ay


http://ijcse.ir/article-1-418-fa.html

Downloaded from ijcse.ir at 9:58 +0430 on Monday September 11th 2017

Sl pr (witigo 9 phe

il

Grain Size(pm)

B Grain Size M Error Size

3.68

Vickers Hardness{ HV30D)

1400

1200

1000

800

600

400

200

AF:U; AE;D; + ZrU; {.ZTA} AF; O3+ Crzﬂa Aizﬂa + szﬂs
Compound
B Hardness [EError Hardness
1292
956 1
823
AE;U; AE;U; + ZrU"_v :ZTA} Atz[}; + CI—:U; A!';U; + I"Ib-_»D;
Compound

10+ +°C 43 oad i) OleS 5 gt () bog)T sals o 11 (all) -0 JSis

N

120 ol ¥ oyl O (s2,9



http://ijcse.ir/article-1-418-fa.html

Downloaded from ijcse.ir at 9:58 +0430 on Monday September 11th 2017

[3]

[7]

[8]

[9]

[10]

91-96, (2012).

D. Casellas, “Fracture Toughness of
Alumina and ZTACeramics:
Microstructural ~ Coarsening  Effects”,
Journal of  Materials  Processing
Technology, Vol. 143—144, PP. 148-152,
(2003).

N. A. Rejab, and A. Azhar, “The
Relationship between Microstructure and
Fracture = Toughness of  Zirconia
Toughened Alumina (ZTA) Added With
MgO and CeQ,”, International Journal of
Refractory Metals and Hard Materials,
Vol. 41, PP. 522-530, (2013).

N.A. Rejab, and A. Azhar, “The Effects
of CeO, Addition on the Physical,
Microstructural and Mechanical
Properties of Yttria Stabilized Zirconia
Toughened Alumina (ZTA)”,
International Journal of Refractory
Metals and Hard Materials, Vol. 36, PP.
162-166, (2013).

C., Suryanarayana, “Mechanical alloying

and milling”, Progress in Materials
Science., No. 46, 2001, PP. 1-184

A. M. Hassan, M. Awaad, S. M. Naga,
“Toughening and Strengthening of Nb,Os
Doped Zirconia/Alumina (ZTA)
Composites”, Intertional Journal of
Refractory Metals and Hard Matnaerials,
Vol. 48, PP. 338-345, (2015).

D. H. Riu, and Y.M. Kong, "Effect of
Cr,O; addition on microstructural
evolution and mechanical properties of
AlLO5", Journal of the European Ceramic
Society, Vol. 20, PP. 1475-1481, (2000).
A. M. Hassan, M. Awaad, S. M. Naga,
“Densification Behavior and Mechanical
Properties of Niobium-Oxide-Doped
Alumina Ceramics”, Journal of Ceramis
Science and Technology., Vol. 05, No.
01, PP. 51-56, (2014).

Y. F. Hsu, S. F. Wang, Y. R. Wang, S. C.
Chen, “Effect of Niobium Doping on the
Densification and Grain Growth in
Alumina”, Ceramics International., Vol.
34, PP. 1183-1187, (2008).

S oS azxais ¥

29 (S8 )8kl a8 ol i Lo
ol 04 o o 0 1y @y cB g

slisogll aiges JLSe cilises slarns] (3958l |
diged 9 b e lalS J5S g il il palls
e g o (IS (6 pgngsiten S| Uiyl
LR 5 9 21 Ladiges 103 &) Connd 5V
WAY HV U ol 5 5 9o > A0 b plpy oo
Ll

e 4 pogaigns] Liagll cladiges )3 (s gupe
sl Wigasd o (Do &5 9 Vb S

S 5 jl st B 3925 EDS 9 SEM sl uSe
S ol 8 smo e LS |y pomsed 9 powiees)] (sl
150 AINDO, Yiozsl

pgngrdamnS] (339581 Ly Linogll aisaj (slacl o3l
5 abie a8l aged 4 LigS 5 9 p9yS eS|
L syt 5 posassitemcST ]y &l o] Gl33l (i
WS e Dbl Y/FA um

& yo

(38 diej (slacjorsls b oD (lblw (o [V]
Jil oy sl gloanl b g (Seelps (s yel

(2]

A. Azhar, and L. Chun Choong, “Effects

of Cr,O; Addition on the Mechanical
Properties, Microstructure and Wear
Performance of Zirconia Toughened-
Alumina (ZTA) Cuttinglnserts”, Journal
of Alloys and Compounds, Vol. 513, PP.

120 plawsli ¥ ool O 52,9 AOA


http://ijcse.ir/article-1-418-fa.html

Downloaded from ijcse.ir at 9:58 +0430 on Monday September 11th 2017

Sl g (owkigeo 9 e

120 plawsli ¥ ool O 52,9

[11]

[13]

[14]

[15]

[17]

P. d. E. Louis Winnubst, T. H. P.
Leuwerink, A. J. Burggraaf, “Effect of
Calcination on the Sintering of Gel-
Derived, Zirconia-Toughened Alumina”,
Journal of American Ceramic Society,
Vol. 77, PP. 2376-2380, (1994).

R. Gopi Chandran, and K. C. PATIL,
Combustion Synthesis and Properties of
Mullite-Zirconia Composites”, Journal of
Materials Science, Vol. 31, PP. 5773-
5779, (1996).

R. C. Garvie, And P. Nicholson,” Phase
Analysis in Zirconia Systems”, Journal of
The American Ceramic Society, Vol. 55,
PP. 303-305, (1972).

K. Maiti, A. Sil, “Microstructural
Relationship with Fracture Toughness of
Undoped and Rare Earths (Y, La) Doped
ALLOs—ZrO, Ceramic  Composites”,
Ceramic International, Vol. 37, PP.
2411-2421, (2011).

T. Hirata, K. Akiyama, "Sintering
behavior of Cr,05-Al,O; ceramics”,
Journal of the European Ceramic Society,

Vol. 20, PP. 195-199, (2000).

Y. F. Hsu, "Influence of Nb,Os Additive
on The Densification and Microstructural
Evolution of Fine Alumina Powders”,
Materials Science and Engineering A,

Vol. 399, PP. 232-237, (2005).

L. N. L. Oliveira, R. V. B. Campos, D. X.
Gouveia, M.A.S. Silva, A.S.B. Sombra,
"Microwave Dielectric Properties Study
of (ALOs)-(Nb,Os) Composite For
Dielectric Resonator Antenna
Applications”, Microwave and Optical
Technology Letters, Vol. 58, No. 6, PP.

1473-1479, (2016).

B. F. Pedersen, “The Crystal Structure of
Aluminum Niobium Oxide (AINbO,) ”,
Acta Chemica Scandinavica, Vol. 16, PP.
421 —430, (1962).


http://ijcse.ir/article-1-418-fa.html

