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High-temperature reusability of ceramics tile resistant to 1 200 °C
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Abstract: The structure and performance evolution of 1 200 “C ceramic tile repeated at 1 200 C were studied. Results show that after heat
treatment at 1 200 °C for 20 times, the ceramic tile with 1 200 °C exhibits good macroscopic thermal stability. During the repeated heat treatment,
sintering occurs between the fibers, and the bonds are melted. Quartz fiber crystallization and grain growth result in fiber diameter changes, such as
neckdown, and 14% shrinkage rate of Z direction, which in turn makes the compressive strength slightly increase, and the thermal insulation
performance decrease. After 1 260 °C and 11 times of single-sided radiant heating, the Z-direction shrinkage rate was 5.58% , and the thermal
insulation effect is reduced by 7.59% . However, the thermal insulation material can maintain the thermal insulation performance of the material
after 6 repeated heating.

Keywords: ceramics tile; insulation materials; reuse; mechanical properties; thermal insulation performance

X =378 {9 R R A RN Ok 1 R] E A A
FHER BB B pr R &, 185 B 28 B8l 21 43 5
A & A B B ( Toughened Uni-piece Fibrous
Resuable Oxidation resistant Ceramic, TUFROC) iX
— 2R B R B A R BRI P R R B W
OATFFEG 207 5 R 25 () 6T 2 A 4
LR B S D7 1], 28 TUFROC B 52 J53 By B 4
—RACTART B Rl DR R AR S A By 2R 4

« WrisEH8:2019 —12 - 11

ey, AR D BE 23 SN AR BE Bl R R
SBRAUZT o Horh, SRR AS EUE P ke il
oy A S F )2 5 22 P L BO AR s — 1A i s i P A
JZ, NECR A B R B R R BN = . A
ST s IR EE 15 1 500 ~2 000 °C, {H—{£4k
FHEHN ZE A RER 150 CEEAE, Huk, 2R
R B IR AR — AT 1400 °Co iRk
PR EA 1 Pl g B ARG, 72 il T RERS R A€ 1Y

EE WA - 6K E Ll 50 & BRI BT BT H (2015CB655200 ) 3 #5F BR 8 5  BORHH A [ By BH i 5 5 52 30 2 L B D T H

(JCKYS2020603C016)

TEE B B2 (1984—) 53, kNN, BIBIFSE 5, 4, A2 S0, E-mail : chensian07 @ nudt. edu. en



+70 - [ By B B K R

5543 &

TR — 2 5 S, 30 RE S BRHT vh il fR 4 <3
SME L EERTF 600 ~ 1260 °C iRV, KA
RCHLR T B F 2R X g 2 B A B
APIRZE LN TCEIE SIi0, F4Efil s
P BL 5 5 S LA R 4EIR A L2 T er
APz BC7 7 o Bhattacharyya %57 %% B 4 £7 S LT
Y 1) P B8 L 28 3 — 5 I ] £ g il PRAL B, AR
SRIFE R FORY =A% . Michot 251 % B
H1 TR BRSO ZE AL 8 Ak | it 1A 2 4y o Sl
ReAT RIS i, BRI R B . T AT
o S8 A I B BB BT 4 b A R SR BR S A
AR AT, AR A i 2R A Z 1Y B
R P B A A, o A R U IR AR
Ja PRAE — 5 1 3R B NS PR RE . PR, e 25 B
WhT i 5 U 7E e T PR B2 T B9 2 B L 45 4 R i
ARAT A BB AR A5 B 25 B B A2 FHPERE, X
ST ARAFIR Ty B B — A A b ) R 5 fE TP E Y
Wi Z B

2 EAEIRE] 1R AR S R P RE
TR LS LR A P RE S Y M, E & T
JE TR ESE AR B AR /Y 4 1 R e AT
7 2Nk, 0 S [ [E ZE A A K JR) ((National
Aeronautics and Space Administration, NASA) "/ fJf
il 7T 1970 K % TUFROC 2 5 #4 B 47 41 kL, JF
B T HAEXGE T B E AR RE , H R s Ak
PERETE R IR T RS LA, PRI 4% 1 5L
HRATEENIN P Z FLBE P BIFIIFTE Ty 2 M 4
PeRE. TkA1N BRSE TSI, JELFLERRI B AT
RMELETERE , I BRI T A5 X PR e Y
SEMARLHE B4 T BT B S BN B A
FOBHERE I SEIE , 43 BT 1 ik IR B0 2T 4 v TR GOWL 285
Pt . R BEAE HRIE TBER S
KZ LRI R 12747 D B B, AR K
BB S 1R AR I AT TR, B
xRS T A T AT 2 B AR RS2 A OO 4
o R B A 3 AR R 0, O X He T SE MR AT T )
A HERIEAL o R, VR R By B A — A A B B A
Bi 4P A Rk %) e R0 B A O S 28 B 43, ik 2 T e Pl
B ROV RHE R il T A5 H P REE A2 AT o A A A
i BRI SR .

ASSONTE 1200 °CF%e FLEAT T 1 200 C#
5 i B AR, BIFSE TR R MBS ZH
OREE G )2 PEREFI B AL RE , 27 T L4 A
SEAPE RV AZ KA s XU R A PR 58 T 1) E A2 Al
FVEREDEAT T WAL HOBFFE IR o

1 SWHRR®

fif 1 200 °C P %5 B B it KA AL e T 2053
FRAE, B L 0.339 g/cm’, HEAK I S AL Bt %
H 85. 5% , B A1 S RN A7 £ Y 2 B ik % B b 4G
FIFE 1 300 °CF il % 11 ok, B A4 il #8120 W3¢
BRL15 ]

W) %5 BL fe il A B S 3 2ok AR Oy 8 D 5 b IR
%1200 C ¥ 750 E B A AL BRI R B T 5 f
PRI 35 min, SRR R B ARV AN, H 5
TARE I OULEE A 3 B PSR . A% AR
A M ERE T E A BT R B A - ¥ Hid
TR E HBE I OULZE G e B

W) ¥ U AT o 30 Ak PR S 50 5 AR A0 R <ok K
R AR IR, b 218 55, 76 M B IR —
3 NS5 A R Ak AN TR R A (B
TR RAE) (WLEN L) 3l A7 50 kT i #4 b 2
FLAFRARIRE 21260 °C 11 1000 s, HARA A,
AR 1) 5 OWEEAE, BEE  PUE R,
PR I B 200 P M R T 2 G BT R B
- Ve AR, UESE T MR T e N A R A2 A
FHERE

BI1 F R PURR AR SAT I A g

Fig.1 Heating test process of ceramic tile heated

by quartz lamp
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Tab.1 Performance change of insulation material

after treatment at 1 200 °C

v FAL ZEle XYl &

(em') /%  HHR/ G FH % /%
0 0.339 85.5 0 0 0
5 0. 349 85.0 5.28 0.39 1.02
10 0.360 84.5 9.28 0. 66 1.30

15 0.377 83.8 12.20 0.87 1.35
20 0. 406 82.6 14.00 1.30 1.55
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Fig.2 Change of shrinkage after treatment of

insulation material at 1 200 °C
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Fig.3  XRD pattern of ceramic heat insulation tile

after treated different times at 1 200 °C
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Fig.4 Microstructure of ceramic heat-insulating tile after treatment at 1 200 °C for different times
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Tab.2 Compressive performance of ceramic heat insulation

tile after repeated treatment at 1 200 °C

Uk F 45568 B2/ MPa i 4/ MPa
0 1.75 0. 10 52.0£6.0
5 1.96 0. 10 51.4£10.5
10 1.83+0.21 52.2+11.8
15 1.83 +0.21 45.0+9.1
20 2.07 £0.12 61.4+6.2
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Fig.5 Compressive stress-strain curve of ceramic heat

insulation tile after repeated treatment at 1 200 °C
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Fig.6  Z-direction shrinkage rate of ceramic

tile after repeated heating
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Tab.3 Temperature response at each point of ceramic tile heat insulation material during repeated single-sided heating

S — IR A IR S 2 = IR A i
e JRE/C
S AR B HE/C SHLHE/C /T LHE/C
1 1 280 1155 1 015 875 680
2 1 300 1 180 1 035 900 740
3 1 290 1170 1 028 895 745
4 1 260 1 145 1 005 875 710
5 1 260 1150 1 008 872 735
6 1 260 1 150 1 010 875 745
7 1 260 1165 1 015 880 745
8 1 260 1175 1 035 890 755
9 1 260 1178 1 045 910 760
10 1 260 1 180 1042 915 760
11 1 260 1 180 1 045 918 765
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Fig. 7 Insulation efficiency of materials after

repeated heating
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Fig.8 Microstructure of ceramic tile heat insulation material after repeated heating
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