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ABSTRACT

The microsiructural dependence of thermal conductivity of a high—alumina (ca. 70%} heat—insulating
lirebricks (ca. 75%porosity} was investigaled under special consideration of the tailored —pore shape effects

Pores of different shape could be incorporated inte the msulators through pore formers Slyroloam produces
spherical pores while saw dust resulls in parallel plate pores,

Concerning the pore—shape effecliveness of thermal insulation, the specimen with irregular plate pores
showed much lower values of heat conductivity than those with spherical pores, the values being 0 31 to .38
at 6007 and .35 to 0.47 al 1000°C. respectively  On the contrary, however, olher material properties such as

strength and soflening temperature under load were turned out to be better in the case of the spherical pores

(725



1M

M

!

I
i

r}

G

i

)

o] e

L
=

.N_ i}

[l
ok
=l

B

1

o

{~16007T)

o}

I

ofl Al & el shug?

pral

&

1

M

.?.

-

«:

M

1= phonon A

EL

-1

HE 2} photon ¥-+)o 28] 245}

S

3
A

4

bl
mlo

58]
]

s

4= phaton 24} 7}

o}
i

(|

3 Tko]
d

a
o

1
p

Aol |4

gl

=2
£

<S¢ o] ol photon %4}

A7 e

K

$AEAE 5 E

afe} )

s

a1l

[

e

Ao

oA W e T W
RO e B w ™ e
as Qo
. —_ ™
p AR o =
Wl T —~ mm =

il 1 er z+ s —_—
™ o il =
Mo o e W
ooy S w- 5¥ o 2

o mm ooz g
woE = @ 8 hmm =
N R A
T o o o —_ °
R
R S
ook BN e W N
=y — 4 L o la
2} ol ™ = = ~ s I
reyel
o= o 5o T
W ® g owe ol e ‘ﬁ_o =
Wy R o ® W o
e X T w oM oT oM
Eroat e e s
[ ol e e B ek
ﬂu%%ﬂ%:ﬂﬁi
, )

- A &E dow o A mm
TR T E TR o~ R
of & o owp W T

=

= ! =

£ g |3 B

b MM [ = =

REANES S o e

=R |

z |p e =
2o, | =
g | e =
B2 g | =

= ‘o =0 |
E | g= =
=Bl € =] =
7] < B .
W ] o =) o=
EIEl 9| 8 £
O|ElLE | = —

o ™

5 5| < S B
£ Zlz| =
<5 0 — = |
= e = &

1 o = =

- 2 [T & .

2| s 8 |[ZE|PEy

3] ] =1 Jar)

&3 |S=E|EFo

e —— )

100
g0
[
-
2

{%] yhten saryeynwns

=
[}
by 9]
=1 = =
al 3 = 1 = 8
— o3
L
% o0
| -
X =
S|Pl B & E 3
Z — 4+ B
= —
5 —
7 ~ g
glm| B F |=2E
= =
= | B ;
Q p= e
21 -
g -7
g | 3 F |2¢ I
o —_ -
8] 2
~
[
]
=] = =2
M & 5] =
B oo | = & .
] ko] [ RN =N T~ 5] a
5 |-£ 8 S ]
W 3 5 E|ly =] =)
= = |2 5 [ 2
== ' >
= =) = finy 1
=4 | |43] 47
B
Y o
N =
Y
~ (=1
e -
~ - "
~ 4@
~ = e
S gz
z
- ]
N O
"
o \ 14
9 \
¥ N
ot Y
oo =1
D5 i =]
==+

Equivalent Spherical pDiameter {Am)
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Tahle 3 Physical Properties of Specimens

Physical Specimert

Properties A B C D

Apparent porosily | oo o Ngr g 7gg |76 0
%]

Bu}'g‘/ff;fity 0.76 | 0.72 | 0.82 | 0.75
SH;(;E’ rfizl‘,‘;emz} 2.0 |31 |25 |198
B'I(’d“ii;fl;ﬁt'mm W6 |10.0 | 84 |86

Refrz:scstgmcss 28 p e a4<

Relracteriness | T.1C) | 1410 1410 [ 1380 | 1385

under load of
lkg/cm® TotC) | 1485 1480 50 1410
Thermal aNn¢ 0336 |0.337 ]0.318 (0292
conductivity [ 200°C |0 372 | 0.350 | 0.319 |0 286
tkeal/mhC) | 600T 10.381 |0 365 |0.342 | 0.380
1000°C | 0 470 | 0,458 | 0.400 | 0.347

Table 4. Data of the Pore Structure Analysis by
Mercury Pressure Porosimetry.

Spec Pore Diameter {(pm)

imen| 121,7 (110 01100 730 160 9 (410 (198 | 10.0
Al a7 9 18[12.57(36.29 55,88 |64 1288 86 99 02
B| - — | 6.61(22,61{53 83|69 74|91 01]100.00
C | 2.44] 5 29/10,43|27,19|46 997656.92|90.68 | 99,29
b - — | 3.51|15.54|42.62 |64 62|8Y.14 |100 00
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Fig 4. SEM photographs of sintered specimens (A and B :slyrofoam, C and D saw dust)
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