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A study on the microstructure of cordierite glass—ceramics
composites containing SisNs whisker
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Abstract

Cordierite based glass ceramics has become an electronic substrate material for electronic circuits and the
use of whiskers for improving strength and toughness is evident. Pure cordierite containing 15 vol.% silicon
nitride were sintered by hot-pressing and it has above 99% density.

Especially, it is assumed that toughening increasing at the more high sintering temperature relevants to
the glass phase increasing, as showned in the roughness of the fracture surfaces. It was directionally

dependent of whisker drirection during processing.
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Fig. 1 Diagram of sintering process.
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Fig. 2 X-ray powder pattern of SizN4
whisker
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Fig. 3 SEM image of SisNs whisker.
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Fig. 4 X-ray powder patterns of whisker free gla-
ss ceramics hot-pressing to
(a) 870C (b) 1020
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Fig. 5 SEM images of fracture surface of whisker free glass ceramics.
(a) 870 (b) 920T (c) 970°C (d) 1020C
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Fig. 6 X-ray powder patterns of glass ceramics
with whisker(sintering temp.:970C)
(a) 0 vol% (b) 15 vol.% (c) 30 vol.%



Mz ge 49 27 B3 mE Algd Hde
SEM#BZH(2ATN)NA #2729 vol2e®o] F7hetel up
& AMEe #9 A7 7 e o dAg
5 F7HAS ntRAE A8y 7AA &4 F
At ZAE7E st S AlAbEte Fo 53] 8
ol M FHxAe Wakel BHO 2H FAd I
g wAn UL & F Aed H2A B FH
A Bt FEY BEEY 5H9e] §2 RFo]l 6%
et

870C9 Z2Ex& ALt XY H2A7F LE
ol QA ¥ AR TEM ## A3 ol ARE
FAvdegtelEGH Dk 42 8 g2 FAE BE)
o2 FAH AN olg a2 FES €AY 2
=7 Z7belkEA oS o Azen WHdE 2AY
tidjgtolEe] A7iE FAATH

HA2AZ ETFF ARdMe o8 F A2 &

R

2
SisNs #| 27 Eol BAHAT 53] olf 279 o
B AP 9b)lAE EHo] &4 F o Yo ot

ATAE SNy H2A #otgd g2 AddelE

34, 454

¢ = ) ol W £4L FaF HEW
B4 e AEe 39 gHE dgATIAe(
9c) o] EW £4& SisNsot zvejztelE 71X %
o AddF dAHAE T3l F3ueIH A A
28 oF Hew oY WS F BN HE
28 AN E o] R QAT 920TE
QAP AEANA F2AL A 55 nmE =
A2y 9d)°l 48R es TEME o &3to %
sEAe qF AT ol IS ¥E: g w3
e BAg & g4k AEAd AZF 58 EUE
& olg FYPZHA 718 AAANNNLY F& AF

Res e £ A g FW olHY FL FH
o] §~7 9 load-transfer AAE ZFAAA FUh

L rzi o
1

r\l
i) 01

fl

4.8 £

£ dqAE mgdaele #dol SNy H2AE
sgste AngATH AN E Tkl L= 9%

a8 7 §27 wpel wE aza Agkmz shuel SEMARI(EAY 22 970T)
Fig. 7 SEM images of fracture surface of glass ceramics with whisker(sintering temp.:97C)
(@) 5 vol.% (b) 15 vol.% (c) 25 vol.2% (d) 30 vol.%
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Fig. 8 TEM image of glass ceramics.
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Fig. 9 TEM images of glass ceramics with whisker.
(a) whisker deformation
(b) whisker
(c) whisker cross section

(d) interface of matrix/whisker
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