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Low-temperature sintering of CaZnSi,Og glass ceramics

with machinable precursor based on silicone rubber

LI Penghu, JIN Haiyun* , LIU Huaidong , WANG Zhao , GAO Naikui
(State Key Laboratory of Electrical Insulation and Power Equipment, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: The applications of ceramics are limited by their high sintering temperatures and poor processability.
The ceramizable silicone rubber composites were prepared using kilchoanite as a ceramic filler, low-melting-point
glass frit as a flux, and nano SiO, as a reinforcing agent. The CaZnSi,0g4 glass ceramics were sintered at 1 000°C us-
ing the ceramizable composites as machinable precursors. The effect of the mass fraction of silicone rubber and the
content of glass frit on the mechanical properties of the ceramics was studied. The effect of Bi,O3 as a secondary flux
on the microstructure, flexural strength and dielectric properties of the ceramics was investigated. The results show
that the flexural strength of the ceramic samples increase first and then decrease with reducing the mass fraction of
silicone rubber or increasing the content of glass frit. The maximum flexural strength of the ceramic samples
without Bi, O sintered at 1 000°C is 90.54 MPa, and the linear contraction is only 15%. A proper content of Bi,O3 not
only improve the density of microstructure and increase the flexural strength to 110.48 MPa, but also decrease the
tané of the ceramics at power frequency and high temperature obviously, and improve the breakdown strength of
the ceramics at power frequency. The precursors in this study have a good processability and could complete the
sintering of ceramics with different sizes and shapes.
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Table 1 Formula of ceramizable silicone rubber composites

Mass ratio/g
Sample W,/ wit%

Silicone rubber Kilchoanite Glass frit Nano SiO,
S1 100 50 30 30 47.62
S2 100 100 60 60 31.25
S3 100 117 70 70 28.04
S4 100 133 80 80 25.42
S5 100 150 90 90 23.26
S6 100 200 120 120 18.52
Gl 100 117 65 70 18.47
G2 100 117 70 70 19.61
G3 100 117 75 70 20.72
G4 100 117 80 70 21.80
G5 100 117 90 70 23.87
G6 100 117 100 70 25.84

Note: W,—Mass fraction of silicone rubber for S1-S6 and the mass fraction of glass frit for G1-G6.
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Fig.1 Sintering temperature program of the ceramic samples
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Fig. 6 Photos of machinable precursors (left) and

ceramic samples (right)

XRD M & #E AT X5 b, S5 R WA 7 FR . B gl
o) 3 RS B #E A1 (Petedunnite), fh2ER
CaZnSi,Og, AW T T i %X B XRD f#h 28 i K
BB AT 0 o TR A AT S ISR EEAR 55, TT DL e
B A A Dy B R R TP B A Y R R, R
M AT REAS A . BEESR A48k Si0, ] 52 1 AR
o BEAEMERRE R REIT . BB IE
Al A R EAE, IR AT 0 i, 25
Wit R B T, VRS I B IR R 5 R A A
Yok Si0, K — RGN I A S A, R
J $e 2 T 1 B 3 R R P s A TR 3 B 1 25 P
1M BiyOg M A I BA A% P 25 i 1) i AR 40
i F AN I Bi,O5 5 U Bi,O5 14 B %2 iU XRD
LRIEAR B, X ULH Bi 0 I AR A T B ES A
T A R AH

&l 8 J& AN i BiO 5 %5 il BiO5 1Y P & i B
T OB A, U 3R T A HEA T AT S T
AL IR, ATRLEH, TSR TN A T 8
ZHRAHYI I, REJEIE B BB L, B
BT — i 3 R B B RN O R AR B S5 . S
Bi, 05 1 P % 1R LE AN VR I Bi,O4 14 Bl % 1 B AT
TR I AR o AN N BiyO Y M B 1 RE 1Y
IS AT B 2 N BURCIR 5 A, I HLPURE

° e Petedunnite

With Bi,0,
MJW
Without Bi,0, " l

Kilchoanite

Intensity

40 50 60
20/(°)
&7 PR S RO REES A1) XRD &R
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