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Abstract: In this paper, current situation of refractory industry in Chinais introduced briefly. Developing tendency of
refractory materials is remarked based on the technical development of high temperature industries. Advanced refrac-
tory materials, characterized by long service life, functionalization, lightweight and ecologica-friendly design, play
very important roles in sustainable development of high temperature industries. Since the key service properties of ad-
vanced refractories constrain each other in traditional material design and fabrication, new design methods are devel-
oped to optimize the key service properties simultaneously. Combined with the development of new insulating materi-
as, and functional refractories used in steel-making industry, structure-function combining design concept and new
fabrication technologies are introduced by applying FEM analysis, bridging of advance ceramic technologies, and
multilayered/gradient composite structure.
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Fig. 1 Microstructure and effects of temperature on thermal conductivity of developed ceramic
fiber enforced nano-SiO,- fumed-corundum insulation composite material s
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Fig. 2 Insulting effect versus the thickness of developed in-
sulation composite materials with micro/nano-sized pores®!

BACTE TR A TeE 52 AH 22 AL W) 88 o TR Rk 1) S22 1k 45 4
A= i B i P 3 B
VR R AT g . A B AR A RE S A
Z LW E(STIC-n) B T % A SN, HHE
T UK A kA EJ7, 78 1000°C 4644 S i 48 h. &
4 J RS H S S ARSI 0T b T DL B,
FREG LTS . A Py ™ H AR, i STIC-n 7R
AANK, AR TRAT G —4E 7 W R SFUR4ARZ) 0.5%, Ji
HIGINZ) 5%, Won 7R R PSR AR
ik
32 EHABEZEESIREN AR
Kok, BARUKIE . RS WA=

OCERAE . T L2 M 8us AT oSBT et RS
B4R B B S A AR B B kAN
WA EEBAER, HAERE KRBT XN ERAT L
PRI, B AR A e B SR
i KA R R IR BT I, 28 2 AR A it .
T AN TR B R A S R B A R e KoK
145 D R KA B — M Bk & S AE 15%~30%(w)
()AL —Tk S W RH 46 TR, 650 e R Tk 2 0
B e B BT A GE PR AR Sk I A R, (R
dn AN 2 7 R BTG G Ot b 5l AR R ek, B
BHUAEMN . PUARBR 22 . 9 RIE & AR A 7,
T F T KAL) & 7 ) A2 A B TG ik 1) 480
—BRE A MEL, Ak, FFEDFER IR TUR M
P RGE S OB IR M e

AR A T KOBDRL A IR B R R T A SR A
VE N5 GAH B I ) IR 22 AR I AR R S B E . A
RIS FE o3 AT A RHIRAR 1k B AT B R o Jasb
g G ISR SRR = M Il NN - A T K
FEPER TS 2 ik RE, 2 O BB T R R R
IR A5 3 B A0 75 i ) 6 (2324
321 MEK. BREEHEMEUTNESHKR

N> BB IEVE R, SRS B R B
AL R 2R G EE L BPREEE B oI R A
DAL R o B 28 43 1) 465 46 T8 25 2 5035 Bt SR A g

1 KRS TLIE Bkt R ao i g4

Table1l Properties of developed insulation composite material with micro/nano-sized pores[42]

Developed

Developed plate with

Porextherm plate

composite plate  nano-sized pores A Company B Company with nano-sized pores
Thermal conductivity o
(1000°C )/(W- m-L. K’l) 0.087 0.063 0.050(8007C) — 0.062
Bulk density/(g-cm™®) 0.55-0.65 0.35-0.4 0.30-0.35 — 0.35-0.45
Service temperature/ C 1800 1100 850 650 1100
Linear change/% (1000°C, 24 h) ~15 <2 — — <2
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Fig. 5 The influence of Al-Si alloy antioxidant additives on

the microstructure and properties of Al,O3-C refractories*”
(a) Fibrous substance formed by antioxidant reaction; (b) Narrowing
influence on the pores distribution; (c) Effect on HMOR
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