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Table 1 Thermal conductivity of Al,O; and AlsSi20;3
Thermal conductivity/W-m~1.°C~!
200°C 400°C 600°C 800°C 1000°C 1200°C
Al; O3 0 22.52 13.14 9.12 7.20 6.15 5.53
AlgSiaO)3 0 5.53 4.73 4.31 4.07 3.98 3.88

Oxides Porosity
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Fig.3 Thermal conductivities of different re-
B 2 RGBT KRR X N R E fractory thermal insulation materials, versus
Fig.2 X-ray diffraction patterns of the refractory temperature
thermal insulation material after optimization - - - HTI material before optimization

- . — LBK-28 material from Japan
— HTI material after optimization

3.4 R4 pHIt

XTHREW KBRS O W HREEN A REEE, LHAXMNEEAGRE. &A1
PEBCHER B PR B EE A Al O3 M Si0,. B Al,03-S5i0, — oAl B A B & 28 SR XS
ZREWRBHEEWHIRERHRYE, KREMAD (Fe0:) B EREILDREHE W
B HFHEMEHEER 5 T3 Fe, 05, HTUTEESE, B ALE S T ZHY RHEFT 4
AR ME,  Fe,05 7EH] RN K BREHE REg& &, FEH 7 JIS M1 ASTM S ER
B (%) UF. ZTAERSENEER R, Fe0; &8N 1.37%, 2R TEE, BE 0.56%
LT, AT she W R R0 B k.

HRIERE BHAR ., BAENLZAG BN EEERENRE, RITTE=RAH
RALITE AR R 2R IEYT T Wk, 5 EIMERRAEH R 258 8 — H4< LKB-28
KRBT AT T X, ERANATR2ANES. RPRREHAE & QTM-F1 Bk
ERSUME, AW HEERARL ISAVRFR REEH KR E, BE FXHE Instron-1195
MEREYLNE. PIERFTEN.

R2HHE 3 ERHE, EERBUMBLZMKIAE, BRENLAIERTA 30%, 8 HE
LBK-28 3%}, HT a8t 8k % H 4 LBK-28 #1}. & TIEMAL BT X R #bHkl HIT



210 X W o ¥ % # 12 #
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Table 2 Thermal and mechanical properties of optimized HTI refractory thermal
insulating material and LBK-28 refractory thermal insulating material from Japan

Density Linear Compressive  Bending Thermal Fe2 O3
Samples /kg-m™>  shrinkage% strength strength conductivity content/%
/MPa /MPa  350°C/W-m~'.°C~!
HTI 675 1300°C <2 >1 >1 <0.23 <0.56
LBK-28 <800 1230°C <5 >1 >1 <0.28 <1.0

4 it

L EREREE, TARTAESEEMRBAMNSAREWEERE. BXReT
LEAARTRAFZAIES, ¥ EFREMSBAER, 366 0 T o R et

2 FEFRSEE, A AL T % (b o AR I 40 B et B, AR T
A B L /S, BRE BN EAERN B — B RER.

3 BERMATE, BOMERALDNESILY &8, REAW RIS R RE
BEMA B AR

4 BARTAMALE BT AR, EHE—SRBRENES. — A THOEERRES
RAAL (A4L) FADR R IR — £ B A, ERS IR RS R R
(0 Cr:05 . RBHRD), BRI B M HH B EY R (0 20, . TIO, SXLIMRH B H
SROBR), MTMHENIAET, RARBRAEETEEER 0. |

g F X ®

1 REE, MRES LEXYHESEM, 1983, 4 (2): 154,

2 REBE. THA st L8 RS HR, 1981, cs.
3 Speil S. Appl. Materials Research, 1964, 3 (4): 238.

4 BRE. BRKEK, 1983,6 (1): 38.
5 Kingery W D, et al. J. Am. Ceram. Soc., 1954, 37 (2): 107.
¢ BRE, EH4LS. BAXAMERERSE — LeANE, L5 FEITRERE. 1987, 26
T RE RS TEMAYEEMR, 1984, 5 (4): 385.
A Prediction and Optimization of Thermophysical Properties for High
temperature Thermal Insulation Materials

XI Tonggeng WANG Shengmei ZHANG Zhongde LU Yanjing LI Minghua
(Shanghai Institute of Ceramics, Chinese Academy of Sciences  Shanghai 200050 China)

Abstract

According to the microscope theories of heat conduction, a theoretical analgsis of heat conduction
factors for the high temperature thermal insulation materials was studied. The main physical and chem-
ical factors including miroscope structure, crystal phase and chemical components which effect thermal
conductivity were exmained systematically, and consequently the new technical approach for prediction
and optimizing the properties of thermal insulation materials was provided.
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