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.p1400 - 11300 - 11200 dJ'' il-r'-;r '''-r ''- 
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- 
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5J-.,:AYj ,5lrl .r3!dl $Li &].rll ,4,!"tJ,l,Jl tl 4+l.rJt cJJ* !.J
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ir- # (50) q!+ | 'ills 1t '1--r.r oal-br,rF'f.l.ll '-'' ''r t'arlJ

Oq'j,.-l 33..fll 6:r-. ir. # 50i!+i i us OJr'LJl t<'rt' \ &"t
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: qJ3!l .rljrll L',.s -2

;qalStt giilr:jt - 1-2

L.jrL' L-{- \ '-'3'3. |!-bi q+jryr rldl ii!+'sll ':uJsJ 0l

g11;;j r rl3Jl ru 6,." l4rL:.l Js+ sri$ iisflFl lljn'! grl3i3

{-i!3 ru;,{l sr!13' "1 4!l ,r.J!1f]l ' lrLljl AJtij ( 1) clr+tl

(J-E .l''L--l lrAJ . LJIJ.'I diJCl er:jY L}ij*'I ( Flin clay )

cl..jLJ.:l a!--+ J!1L3 ,.,-.)LJJI :r-LS ; rir":J rldl cs 3-t &lr:ll
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e-,,1--ij ( I )rJ-s"r'+l 0i,: Jlls'  +j;ll rL':. !1 .rlc W lij 
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6r+!i r s '^i3 ,rlj-Jl o':r 6' i'rr-' j5 !-dsi lrj i'r'll l'$ e'";I-JJl

,!lil '' JU:r.lJJ*:jjri 3l OLjl.3t LrX Orlt- ii^ !-d" l-f cJr3lSIl

g! Ji.i:;l +lJdl t.J| clrr q+ ;Jilil ;iell r<lt tl i's'i ij;L'r
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a=i liGL-f*ll LJrsi i," 'is": u!. q-i!-\t' c," 6S':j 'J. \''r.J5'l

. qrJsill irLlr ut ,J,i.]i dl d Jiil tlJ,ll
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: L:.,,,-.tt ;,*.liYt
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l 10 f, f /f 7

f, l5 f, J 70 8

10 2Il tr 60 q

10 z) l J )J l0

n j.J,:i .,! ct-bli 3) Js+( Flint clav

yt , ir--rrrjrjJ"sll a.J.- (Jp 9# i:'! : (Flint cl:rv) ; '-:ti

--:.+ r .rl^ i.f** r"! Y !r rt-:r:dl +lj'4r +!'L 3' L>U' r''lt Ct

(Flint cl:rv ) ci.!i r-l + uil.Ll ':!!3 rUl oj il:''ir sglj3u

. 
";:.iij. 

93 ( Flint ) 3 rt-'s L:t'o ;1 i'rLi!*l

: i)'':i ^tl git-]ll 'J$ii:j a+gi -'{

r.* 1 l!.--.!J f*l t # :rr''.Vq rg.Ci' e lL'; &-i &(l i
Jsl .l-hlsJ tJ.- Ol L-3 . Ls:'*Jt a!LY) .r" Jsl Aj'lll c'i''-.)}:ll-'

45 ,-,... r:.r i--Lti ds 6iu"i:t g++" ciis! nr!.ri (5) c+ elJ-
+-+;r rrl ( oven ) ' ; ir^ ,',l 6jL''jt rb '''u- i o 15:i" 6i3'er

. ,-e! ( 21 ) 5.irr r ( 110 )

1J:--.+.1 .( 11300 ) ( 11200 )ttXll &FJl it'1'r i!;''t tarr';

. -asu. (2 ) euar +i: 4tt / 1100 d,rs*j
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( te* 
) . i ri! i;Fl 6!.r:il e-rL*' ;A
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(]rli ) rirrl :p, - --

(*) Or.tl "r e :s..::t 6j3 :wd

1 
3*; g:j;r 3:v

elyjJr e+.
: et ll i;,.a1,.a:el3 13..pt-E1t e1.t ""lt 3-5

(Open pore )Lii.ll or-t *.J r+. an*i i.latEi  +t*^ll &,i
L-ti.$ iruL.,,ll --r;, ..r 

o4.i rL.Jl o.al,.airl Lrl , c,Jlll --ll ,-J

. gijritt g..p lt
g:!j 6.J,ri3 ;.lJl-E$ +L",i 4i,.E iF !-ji &lJt iJo d"\.!l-,

L-+]:i +t*Jt oilull d .9r3i 4Jl,ll ;Jlr*I LJ$ ( 16 :ir sll

.,;;:i-j 1:i.l*..!J . ( Fluxes ) i.,,rt-^o" JJe rJ+J *3 , ..6i1 ;r1.d

L:ri.: r]"::Jl !3ij rL.ll c.lail dL t*-plt .tr"tt c,-tr. sb ;r#
gol.riJl 6j.jit pLJl L.at''r"l ilji +l,",ll 5lLrj 4jl '''r- a6LAl

iy rLdl g.aLa:..l a9;j L3t}ll 4t"t.il 4+.j .il'.,s flJ 4Js.Jit+ll

: fut3l d.,lS,YrJ

Ws-wd
% A?Pare. Porosit"v =-Ws_wn x 100

Ws-wd
7o rvater Absorp =-;6 xl00

ol +a
L3lElt .11.t*..tt LJ'I.I i*.,ill ToAppare porosity

lot,



eLll 4J,rl,.i,y LJ!$ i'i-'jll 7o water Absorb

( * ) tUt trr"r 6!9^!ll O'rs :ws

( * )Ur+ ajFtt 6!j'.rll di::wd

( * ) td ,,j l!*i' 6i3r:$ O;s :wn

crr.*E 4.iJ! eit*il a.,Jrii.ll drr' J-irl 6-'it'i: 6iul (4) JJ+

et .i;ll 4113t

lrijis+Jlj i+j:3ll L.alJA.t {+..rJ

,i lJl

? a+-.rr
i-L$,ir+.t-Jt

L-l|-E:t

i.ar.:sll

rL.ll

t15

218

264

I).1I

t4.29

10.31

2.29

r10

0.5u

5.00

4.16

1200

1300

1400

t

2t8
't1?

238

8.28

5.87

4.39

2.51

2.51

2.61

3.41

111

1.69

1200

1300

1400

2

295

3.8

235

o.l5

4.31

t.7 4

) 1tl

2-79

2.86

1.59

0.64

1200

1300

1400

.'

154

281

tt.7 5

7.31

5.10

2.t6

2.21

5.{7

3.31

)11

1200

t300

1400

211

225

231

6.J I
J.50

2.41

11q

234

236

1t?

3.08

l.l3

1200

1300

1400

5
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( ols di ) i+ilL A:t"jl Lr*1i..ll c,,t .rrilt 6.Ei (5) Js+

(Flint clay)

rM$l crtsilt

\.rr
ciJ'rlt

C-.rLlt!.
J,.Sl

AJ-rt-*..$

4.,JaUll

4.ir3r

LrSl

O.L.Ll

rt ll

t6J

178

179

13.60

11.80

9.13

2.01

', 11

2-16

6.21

5.50

3.88

1200

r300

1400

6

I /O

187

189

8.91

8.47

7.07

2.08

) 1)

', )l

4.20

4.02

3.35

1200

1300

r400

7

rin

tta

308

5.26

4.56

2.18

t ri

2.18

2.27

1^1

)1)

1.04

1200

r300

1400

8

270

)q1

Jtd

2.45

2.08

1085

2.19

2.30

t.23

1.16

0.93

1200

1300

1400

9

266

268

216

1.43

1.42

l.r9

711

2.38

2.40

1.49

0.63

0.s8

1200

1300

1400

10
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.Lj3s.ll 6r (1) rJ$:& s;rdl3 63!"Sll c!'lll A'JEi 
6J+!l 'tii
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:eJ3l .r.:=rj ii "'r gliSJY J!1j3 ";\-'ar)) 
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Kzo 
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E.--ll +JJl ci4 
it''r'' !'*'; P Sr't.rt / 'll!i rv'''r o"at"a';tt
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. % (0.89) ii'l' !r lJ-::r

1-,Jjl 1393 Ol a*i5 d+!jl rj'r1 5rLJ 6 j!"'611 j!'ml 6jtii t-tt

G\" ^ ,r-3 5:l-,I rb +)-t,P l:a3 % ( 0'16 ) L; +::rt
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Ort-rJ Ol (2) (l) dls-iyt ,./ ait+lls o.riJl lia eit! O" d,$

!.; Ul . Jijl3sll3 ,-.Jr:jr3jKll 
sA Ol+Lyl r.b d 5 r$J,I 4++j

o:+:, (3) &.:r J:rt$lt or*. .lf fl ol.. gi qF x4 * +-l'
. (4) cJS pj*u* !$ :r ,.tii'*"lt Jl+*!ilt al dlrs

: tL'rirl ;ili:Jr !i! otJaii 6rui -
i-+ L+ tli:-*allJ cJrLli iJi,!,i e 1-ir,!,J.1 iJrJ;.r g,,rLli ;!r.:jj

.!r.'.-8911 ri JiJIJ JJ+lJl JJr;l.SJr<'t ll d."..;tJ.l3Js13 aJ5,;.1

L-JL'.$J (1) dJ Lhli,I gitd L;.,ii"lt itaFill e.jlij Dtj' arj
%5 : gJS*LJ g.;ls %5 Jr<.r. rl &,%5 J;J5"Jr i':+ %80 ,P

. dJi-EJiX -;lr-r-ill 9.

.9..;,-r i-.}j (2.391 12.24),-. :tr ri ;--il3l p--i Ol .B5')Lj

i-rti.Jl e-i c,;ttr 6p d . ,11$l utsr 1100 j','1300j',./1200

. (264) (218)(17s)

; L-{j&ts i++jt., eit i! L;.,:i*lt c,,t -"-:tt gr.:t5: pL: g..3

g_..g-E3jl ;t+...rtill3 r.tlilLll 
-\J[s 

;rLr ;,':ii ,eu ]iOU (2) .Jl$t

) 6Jl;'-r.ll i,_r.r1 grr rij'p1400 , '11300 , ',.1200 6e or+1.r.,j

. /-l\ 3r Lr{l tl3 .,1 li. di .. r,..cill L,t aI rr,.r11 & ( .,131-

.r,j'1-u.'9'.Jl ;l+-:IAll ++.if C.:SlJl ;,-.1U 
;i : 5.rL,j r-. :tr..! (5)

L-J.Lll ,:YJ,-r.:I i--a:Gi (r-.,,)J,ll ,''.5i ll s.i,-,,*.J13 iut:.ll i
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r-rJE Ar--...: .rl+sl .,r!,-.,,r!il1 g'. 4:tt'' ; rt- l'.3p-9 g" eC'l3gil

.:|'.lrJ g!-'.:':Jl e-1" "+llt 
3,'$3 ullrrl djjll OiJl j3 g3'qlJi

. ;*JJl L3t!.3 Ul31 i ;rrti ;l Jrl 4$'11 ; JlJ'rll

: ( Flint claY ) i+! 'thli A''rj; -

s-jjlJ nrl\r L; ( Flint cl:ry ) l++! 
'rLri 

it 9's,. i&!'l

!,. iili. t -F €j-,,,Jr(tO, g,8,7 '6 ) otJ'lilt'' '''t':-r

$}*Jl &rJ o qs+.ll +.Jr53 el3;$r3 ( Flint clay ) 
'''J5 

6t! 4+

' cr..g-tjr$ .r\r':iillr

!rL, tlLi.i-L ;rSj ru:1r]J il;3: a'g! nrLlr' 4elalr t'Jl5i q+J

Slrll rlJ,.I ..,jil c*ii3 eL4.'\ f'r5;j: 4J+! u" yl ( Flint clty)

' i'LBitl

, 11300 . e1200 dJr ot 'l 'r ''''i L;Ii'l glutt c','"'rt3

:r Lrin ;.:.;.rl {.il3l jl .I.:j,( ,rgr- ) o:'u'bfr 1+;3 p1-100

{-rr31 #j d-;.Lr $i ( ) C"r,Jr$r c,t a}:' w rlrj: (10) ' (9)

d}..5 6bir+r !,rll .!e (2.30) ' (2'21) ' (219) (9) C-r;!stl

(2.32) , (2.25), (2.23) sJrir u-br 11100 ' ''1300 ' 
11200

'-"'iP

'(2gl) ,(212),Jrro "*r 
aillJl ci! 'i! J'r]l Lrti,.,^"e r-'l

(10) ,,--r..r i-Lsll (3s1) , (336) , (323) r (9) .lJ i'bl3Jl (3'5)

&lJ9- i.:e d ysir Lltigr i!t3l ;ruj.,i L\r]l t'a +*i: ujs+J

;-.3 , A,si1l.','.ilt a.iL/}il" I d..lF iF J*"! tlfl -J & "l 'i}
er a',r1 ia-;j i',.!ai Cl +$11 +"t i+I 4'it3l qF ie sJ &ljtrr

a

t



a

a

a:r*i a-..r cJ 
'F:ill t{j! t + f*}ll oLi:iA rr.:l ''':' c!-.;sll cr\-,r't

. 4.lsi tl3J or !^iJ ,-'<ll L-lI!* ,r. +ii d'L"L-$

aF tir" C..rl: 
L"J r.itr+isll 3)LcliillJ r;i:'-tt ':UjS'tt 4! ;lv.l

i-.Irtt ! rt-.S J---i q"l !+qi 6rl-J SJti- art$ c* 5+5 JiJ''bl

s! ; Jr-"r]l .riii Jilj,:!3, s.eiill --+1 4+ # i!.dl nq-+J

;J .-ls .rljl- ;+*ii r::< .r, , .|rf!l -"+! LJJ.Lll c,tJeill 4+5$.

r-"r }-.lJ9 s-b .rl-:eYr.r nl-Llii e lL.i 3:-J GtSt: ;'.-sll L3ts.

5..;l;,. L;:3r.; t*.:.4;!sJr i!t3t3 *s:t L3ti.t qt;" '4p o' 4':: 'i

t6:r -.ll f rjr'-;g+ l:^J {j"L.l! sll'll &Lii.'yl ':'j'-J f rJl &rj
. j-gr LJI!'"J /'iEgl .;!

6riLlii..Yl

Lri:--Jr qt:yl :t-rtl rl 4n" 9eS11 J,JL::!lj ot-ar:ill D: cF '1

(q.rrr.-r 3:rj*r ) i,LrlFl *ti^a d ft'S')u isll.a ''''i\ s!
. 4+.'*.'t r,:i!.jl c,+!l Jl#lJ+-.ilJ

Cill 4.ir5 LF +tt ags+Jl +JE tj* fu- tc ':' : el$isl a\ 3.!.'2

. *31 Lrr!!.,1 5r!j el

(Fr .1 .tJ 4+td q-j ,y ,:!! ;-Ljj.jt i :t+-rlitt L; ;ru .3

. p!"il

. +t q..o ;;-;lj !.:l,j rn cs.re di'rl ':trJr e{'iiJl '4

er ':,.r1 i!.i;i.r tlL :,rI5 6ilj'i 6l ;! crtLL\ 6iu: Dti ci'^ '5

. ( Flint clay ) ,41 :x .Prt

(5), ({),(3) f-; LLLtt ga 6r!.ri dr.!l il '' -i'l 6jE: Lj.. Ctali .6

. (Flint clay) + cr (9),(S ):rr.a;ill fu:;3r a+! 4" ;'ts*"lt

a



t

a

a



I

)

I



t



l-Ryan w. .Fric C. ,Properties of ceramic

Raw Materials - John wilcy and sons'

Inc, New York, 1967 .

Lrfl i--JJl .rCiL-Sil iL--+tl .p +L,r iJ.- ' *fI +--;l t+"

.1984 :l':r , i,iil. 12- ijlJt ,g:'.Jl

i-BudniKov p.p TheTechnology of Ceranric and Retiactorise '

M.l.T press , Ccambridge - 1967

,l-sirrger Felix , Singer sonjas ,lndusuial ceramics, Printcd by

I'hotolirhoglaphy, Cerman.

5-Grinr E.R , clay Mineralogy , mc Graw Hill Ccornp . 1968'

6- 1987 , J-!-j,:-t+ J,.I!irF . Ll.L:'=l ' :al irijt :ia :s

Crim Shaw , Rexw , The Chenistry

Eurestbeen, I td, London.l9Tl'

and Physics ofclaY,

7- Riddle F.H ., Peck A3., The Effect ofRepeated Firing - up on

fie Specific Gravity and Smicrostructure ' 
of Ssom Alumini -

silicatc minerals J.Am.cenm. soc- Vol .flS).'no (24).1935 :

8-Boch 
:J-c 

,, -Porosiry Ellect'on Mechanical ProPenics of

cemmics on intemational ceramic rcview . no (3) .Junc ' l98l'

9- Sharv , Kenneth ., Refracrories and th€ir Uses ' I " .ed 
,.London

.lg72 ir
l0-RyanS,w ., Properties of ceramic naw Vateriats 

', 
U- 

-nO.-erri

Lbndon. Pergamorpress. --' ' * " .-

t '-- tta


