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ABSTRACT

The thermal expansion, thermal siability, mechanical strength and infrared radiative property of Al TiOs-clay composites, prepared
from synthesized Al TiOs and clay. were mvestigated to develop a mafterial for far infrared radiators. The emitlance of composites
containing 10~ 50 wt% clay. heated at 1,200°C for 3 h, mcreased with increasing clay content and emittance was about 0.3 and 0.92
in the ranges of 3.400~2,500 cm’' and 2.500~400 cm™. respectively. The bulk density and bending strength of the ALTiOs-clay
composites increased with increasing clay content. 50 wt% Al Ti05-50 wi% clay composite, heat-treated at I,ZDODC, had an adequate
sirength for inleared radiators; 80 MPa. The degree of thermal expansion hysteresis decreased with increasing clay content and the
mean thermal expansion coefficient increased with i mcreasmg clay content. The thermal expansion coefficient of 50 wi% AL TiOs-30

wt% clay composite heated at 1.200°C was 5.78 X 10°°/°C.
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Table 1. Chemical Composition of Jungsun Clay
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Fig. 1. XRD Patterns of AT, JC and AC heated at diflerent tam-
peratures [or 3 h.
AT: ALTiOs. JC: Tingsun Clay, AxC* AT(x X 103C.
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Fig. 2. SEM photographs of AT heated at 1 500°C(a). ATC(b).
AZC(c), A3C(d). A4C{e) and ASCIF) heated at 1,200°C,
1.300°C(g) and 1,400 Cih) lor 3 h.
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Tig. 3. Spectral emittances of AT heated al 1,500°C and AC
heated at 1,200°C Tor 3 h,
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Fig. 4. Radiation energies of AT heated al 1,500°C and AC
heated at 1,200°C for 3 h.
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Fig. 5. Water absorptions of AT heated at 1,500°C and AC
heated at 1.200°C for 3 h.
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Fig. 6. Bulk densities of AT heated at |,500°C and AC heated at
1,200°C for 3 h.

0 10

g A2 el 449 mullie?t ALTIOR] UA-3%S A
Aspe] 3R EE Z7)E9inh 12,0000004 347 €3
3k ASCAH| 3457} s B0 MPaZA] A8 wRalkA
ARESR ] FEG TEYS o 7

ATAH 1200°C) A 3A7F 388 ACHHe) FE2
A7l wlE g 2 WA dWAT1E Fg 89
ol B2Ivh Fig. 89 5234 5 ACNHE dEe| 27l
ol Frkgel] wel AlE Ui wAldEe] Thidley ATAHe
Hlske] dfige] TrEer 9F,000~ [L150°CHIA 4=
Zof] 93 Watge] FAF L o= 800~ 1,300°CH| 4 Al,
T U 3.7 g/cmﬁ?‘} a-ALOYEE 3.99 g/cmj)ﬂ}- -
iled el TIOLEE 425 giemh= Fel=e] & 1% ¥
o] WBER o] ML ALTIOL] el old

i

1o

2

*

A

¢

A 37 A 2 Z2000



0 L 1 L L L

0] 10 20 0 40 50 &
Qlay content (wi%)
Bending strengths of AT healed at 1,500°C and AC hea-
ted at 1,200°C for 3 h.

Fig. 7.

1
ABC
AdC
A3C
05 AZC
— AlIC
®
=
(=]
‘@ 0 AT
o
o
1
i
-..0[5 -
—q L L : L
0 300 €800 900 1200 1500

Temperature (C)

Fig. 8. Thermal expansion curves on healing stage of AT heated
at 1,500°C and AC heated at 1,200°C for 3 h.
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Fig. 9. Thermal expansion curves on cooling slage of AT heated

at 1,500°C and AC healed at 1,200°C for 3 h.
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Fig. 10. Thermal expansion coefficients of AT heated at 1,500
°C and AC heated at 1,200°C for 3 h.
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