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The Optimization of Adhesive Properties of High-temperature
Resistant Ceramic Binder

WANG Shouxing, WEI Meiling, ZHOU Changling, MU Shanhao
(Shandong Research and Design Institute of Industrial Ceramics, Zibo 255031, Shandong, China)

Abstract: In this study, the adhesive performance of high temperature resistant ceramic binder was studied by means of SEM
and universal testing machine. The impacts of high temperature frit materials on the temperature resistance, high temperature
mechanical properties and microstructure of the ceramic binder were observed. And the toughening effect of short alumina fiber
on the binder was discussed. The ceramic binder resistant to 1600 °C was prepared by compounding the filler of the binder with
the high temperature frit and toughening via short alumina fiber with the length to diameter ratio of 20:1. The using tempera-
ture of the binder was increased from 1300 °C to 1600 °C. And the maximum shear strength at 1600 °C was 2 MPa. The experi-
mental results showed that the filler compounded with high temperature frit improved the high temperature properties of
the binder and that the shear strengths of the binder at room temperature and high temperature were improved by alumina
fiber. The mechanism is mainly that the fiber has pulled out from the binder.
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Fig.1 Comparison of adhesive properties of different
composite binders
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Fig.2 Cross section SEM micrographs of different composite binders after the thermal treatment: (a) no frit;
(b) with frit prepared at 1700 °C; (c¢) with frit prepared at 1600 °C; (d) with frit prepared at 1800 °C
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Fig.3 Effect of the frit content on the strength of the binder
a. normal temperature; b. 1600 °C
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Fig.4 Influence of fiber length to diameter ratio on the

shear strength of the binder: (a) normal temperature;
(b) 1000 °C; (c) 1600 °C
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Fig.5 Effect of fiber content on the strength of the binder
(a) normal temperature; (b) 1000 °C
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Fig.6 Cross-section SEM image of the binder with 5 % fiber

i b, SRKAR I 20:1 B85 4 b £ 4
SEASZERIIEA T3, A M EORHY 5%0T, Xt T
P R AR P T MRS 25570 1 A PR RERCR A o
2.3 T RBEEMEF LR

DUBS R 55 S AR A 40 I il £ B iR — &R AL
e, LARAGAR R A N BRI 4, AR &
T 20% A0 IR R RL, 5% YT iR A AL AR A )
R4, A& T TR P A A5 . RS 25 )
PEREA SRR S, PEREIIXT e un & 7(a AL
FRRG 25500 BT U5 B h 2L, b AR5 & iR 45 7
SIS M 4), M HEEH 1300 T
% 1600 C. HWIRBIVIREH 5 MPa £ #EHE
10 MPa =45, 1600 C 51558 % nl & 2 MPa,



7 3 -2
444 - 1% £ 2 7 2019 4 8 A
20 BHRRL A S T AR, 2003, 26(5): 68-72.
WANG J G, GUO Q G, LIU L. Ordnance Material Sci-
< 15 ence and Engineering, 2003, 26(5): 68-72.
= 3] B, BN THURSRBII D). SRR
%n 10 #%,2007, 1: 28-31.
5 WEI M L, ZHAO X B. Advanced Ceramics, 2007, 1:
_§ 28-31.
“os [4]  ESP%, BUER, BN S BUORGLTANImBER A
BRORY 45 30 Mk AR BF 9T (30, kAR SR W 4R, 2015, 34(8):
0 , , , 2186-2189.
0 500 1000 1500 2000 WANG S X, WEI M L, KANG L M, et al. Bulletin of the
Test temperature/°C

B 7 Tt iR b A B 45 7 M Bk bL B il 2%
Fig.7 The performance curve of high-temperature
resistant ceramic binder: (a) the original binder;
(b) the optimized binder.

VoS

& %

3

(1) 382 A s R AA S L A i v iR Y SO, 4
TR R 4 R A R, eesE T L R
PERE

(2) AR GG A 5] AR R TCHLKS 45
Firp, HOMTORRES R SRR, MBS LA
AL 2 B 27 2 IR A

(3) LA AR I A R LA Swt.% A H, K
B, A5 DUDKE S S0KE 25 750l 45 SR 16 A IR e A e
FARISE I, FREARG 25 7050

(4) HE M FHEE 1300 CHE 7 = 1600 C
WIRBI VISR IE 5 MPa 247450 & 10 MPa /247,
1600 C Y875 7] 15 2 MPa,

EEREE

] F4ERI, 84, XML SRR B RS R( 1HI). 5T
FEEPRIRN 5 T A, 2003, 26(2): 63-65.
WANG J G, GUO Q G, LIU L. Ordnance Material Sci-
ence and Engineering, 2003, 26(2): 63-65.

21 EL4ERI, SBas, X1 SRR IR R (D). =

51

[6]

7

(8]

191

[10]

(1]

Chinese Ceramic Society, 2015, 34(8): 2186-2189.

FE2ft, XUSHE, IR, 5. JLT4ENTRAE G DR E R
#[J]. REFRERIER, 2012, 31(2): 481-484.

SUI X Y, LIU R X, XU J, et al. Bulletin of the Chinese
Ceramic Society, 2012, 31(2): 481-484.

BRI, PIVRZE. BORO LT HEXTERFR AR B % 14 R BE 1Y
SZM ). SR T R4, 2003, (12): 587-616.

XUE M J, SUN C X. Journal of East China University of
Science and Technology, 2003, (12): 587-616.

WANG J, PIARAMOON M R, PONTON C B, et al. A
study on short alumina fiber-reinforced mullite compo-
sites [J]. Br Ceram Trans J, 1991, 90(4): 105-110.
YOSHIHIRO H, SHINICHI M, YOSHIMI L, et al. Col-
loidal processing and mechanical properties of whisk-
er-reinforced mullite matrix composites [J]. J Am Ceram
Soc, 1991, 74(10): 2438-2442.

TKER, BRIIZE, W, & FIITCHUREEM LR s 5Ok
ZALBEI]. N TR IA2ER, 2018, 47(3): 494-498.
ZHANG S, CHEN Y J, DONG L, et al. Journal of
Synthetic Crystals, 2018, 47(3): 494-498.

1Rk, #ITAR, BRIATE, S5 JCHTIE G SR i i ok g
[J]. PaE:4R, 2018, 34(2): 215-218.

REN Q, YANG Y D, CHEN J N, et al. Journal of Ceram-
ics, 2018, 34(2): 215-218.

EHR, hET, ARG, S BRI TS
P[], FE#E2A4R, 2011, 32(4): 596-601.

WANG R F, SUN Z P, ZOU LY, et al. Journal of Ceram-
ics, 2011, 32(4): 596-601.



