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Preparation, microstructure and properties of
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Abstract: A series of glass/ ceramic composites were prepared using electronic ceramics process from borosilicate
glass with Sr-celsian, which contains 30%, 40%, 50% , 60% , 70% ( mass fraction) ceramic. The phase and micro-
structural evolution of the composites were characterized by X-ray diffractrometry and scanning electron microscope.
The properties of the composites were also measured. The results show that the thermal expansion coefficient, die-
lectric constant and hardness of the composites increase with the increase of Sr-celsian content. However, the dielec
tric loss decreases with increasing Sr-celsian content. The formation of @ quartz and cristobalite in the composites
containing above 50% ceramic content during the sintering process has bad effect on thermal expansion behaviour,
but has little effect on the values of dielectric properties of the composites. The obtained composites exhibit low die-
lectric constant(5.2 5. 8), low dielectric loss( <0.25% ), low thermal expansion coefficient (4.4 x 107 °= 6.2 x
10°°C™ ') and low-temperature sintering behavior ( <900 C), which suits for electronic packaging field.
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Table 1 Compositions of glass/ Sr-celsian

ceramics (mass fraction, %)

Sample SG7 SG6 SG5 SG4 SG3
Srcelsian 30 40 50 60 70
Glass 70 60 50 40 30

1.3 MEREMNR

KA ) - 340 60 B SR FH K 32 58 /42 7] LS ~ 800 ¥
FERLE B 72 . B b I AR B A0 B LR AR
P& Archimedes JR ¥, XA HEAKEM 2 . K H
NETZSCH ~ DIL 402C #4501 52 FF 5 1 H i
KRB (THEEE 10 'C/min , 25~ 300 C) . X
4 [¥ Bruker D8 = Advance B X 5 & A7 54 M 78 58
SERESHBIARZE Y o SR H A B JSM ~ 5610 LV Y
FHH R S A PRI IO T S A e 5 15 O . FH B A
Bl BE A 5 B2 A AR A E . SR A glient 23 7] 1)
HP =~ 4284A BHHT /AT A5 FF b 19 A PR BB (=
M, WA 1 MHz) .

2 GREWE

2.1 EEMRIEREIFHE

Bl 1(a), (b) B a3 5l b e i AR 25 55 0 2
SALRB G SR AR . AT, BT AR S
AFT 2 i I 6 U S 1 H89 i a2 9 14, 2 <AL BB
F U P B 1S i A W BRI . B A R A I RE
(50% ~ 70% 3% #5) {E B A% BT (750~ 800 C) Rl
AR U, M B LIRS 98% UL L . ME S =
FIAE (> 50% ) L RIBEARE T3] 900 CA 3%
A o T B S AR A (SGT . SG6 Fil SGS)
ALYk /N S 22 BT 6T N IR L 43 3 R 750, 750
A1 800 C . X TP B & = IAE i SG4 F1 SG3, &
LAY /N R 2 0 N (R R 900 C L X &R
SA MR I VS LI e 45 7L 5 38 o i bt 2 o5,
H BT OSSN AL, FF S SEAGR 230 .



916 & 5

PR e, 5. Sl 2 S AORHN B &  Sas i mE ge + 819 -

100

(a)
95

1

%}

—

85

80

Relative density/%

75

0r

= — §G7

*— 5G6
s — 8G5
v — SG4
*— SG3

650

700 750

800 850 900

Sintering temperature/C

30
(b)

251

T

20

Apparant porosity/%
v
T

L - 3 [
700 750 800 850 900

Sintering temperature/C

B1 RE S A A S L 2R B b 4t U AR fk

Fig. 1 Variations of relative density and apparent

porosity of sintered glass/ Sr-celsian

composites with different temperatures
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Fig. 2 XRD patterns of glass/ ceramic composites at different temperatures
(a) —Glass powder, SG3, SG5 and SG7; (b) —SG7, SG5 and SG3
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Fig. 3 SEM photographs of fractured sections of samples sintered at different temperatures
(a) —750 C, SG7; (b) —750 C, SG5; (¢) —850 C, SG4; (d) —850 C, SG3
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(a) —SG7 sintered at 750 C;
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Fig. 4 SEM photographs of HF-etched sections of samples

(¢) —SG4 sintered at 900 C; (d) —SG3 sintered at 900 C
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Table 2 Properties of sintered glass/ ceramic composites

Sample sintered at different Dielectric constant Dielectric loss Thermal expansion coeffment Hardness/
temperature for 2 h (at 1 MHz) (at 1 MHz)/ % (at 300 C)/(10"°C™ 1) (kg * mm™?)
SG7 (750 C) 5.2 0.25 4.4 457
SG6 (750 C) 5.5 0.23 5.1 490
SG5 (800 C) 5.6 0.20 5.2 533
SG4 (900 C) 5.7 0.15 5.8 576
SG3 (900 C) 5.8 0.10 6.2 601
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