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Fracture Behavior and Scatter of Strength in SiC Whisker Reinforced

Glass Composite

Synopsis :

Yasuo KoGo and Yutaka Kacawa

Fracture behavior of SiC whisker-reinforced borosilicate glass composites was investigated and the rela-
tion between the failure process and scattering of strength is discussed. Both un-notched and notched

specimens were used for the fracture test.
failure process.

Acoustic emission signals were also monitored to clarify the

The strength and fracture toughness of the composite were larger than that of monolithic borosilicate

glass.

Fracture of the composite initiated at an early stage of loading. Results of Acoustic Emission re-

vealed that the microscopic scale failure occured cumulatively during the stable failure process and this be-
havior was completely different from that of the glass matrix.

The scatter of strength in the composite was smaller than that of the monolithic glass matrix.

This dif-

ference seemed not only to be dependent on size variation of largest defect in the composites but also on

difference in the failure process.

Key words : composite materials; whisker ; borosilicate glass; strength; toughness; scatter of strength;

fracture behavior ; acoustic emission.
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Chemical compositions of glass matrix

Elements
Si0O; AlyO3 ByO3 NagO Remarks

Materials

Corning glass works

Borosilicate glass | 80.3 2.3 13.3 4.0 code 7740, Pyress

Photo. 1.

Optical
reinforced borosilicate glass composite.

micrograph of SiC whisker
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Fig. 2. Amplitude distribution as a function of
load during three point bending test.
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Fig. 1. Load-loading point displacement relation
with total AE event and total AE energy during
three point bending test.
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Fig. 3. Relation between fracture load and total
AE event of SiC whisker-reinforced borosilicate
glass composite.
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Fig. 4. Relation between fracture load and total
ring down count of SiC whisker-reinforced boro-
silicate glass composite.
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Fig. 5. Load-loading point displacement relation
with total AE events and total energy during bend-
ing test for single-edge-notched composite.

BEERENICEAS TEENTHY, ZOHBMENOR
WEHE LB Ea/W~0.15 T18N, a/W~0. 4T

500
(a) SiCw/Glass (a/w-~015)
Z1400 @\\
E 7
S}h300 I
T
107200 —
8 __ L
— - —n_
é 2_ 100 Y o
(NS} 2_
0

0 10 20 30 40 50 60 70 80 90 100
Amplitude (dB)

SiCw/Glass (arw-~0.4)

o > ]
]
= .
101 JI
8_
=6
g 4
LlJz_
0

0 10 20 30 4050 60 70 80 90 100
Amplitude (dB)

(a) a/W~0.15 (b) a/ W~0.4
Fig. 6. Amplitude distribution as a functions of
load during bending test for single-edge-notched
composites.
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Fig. 7. Plots of critical stress intensity factor K¢
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Photo. 2. Fracture surface of SiC whisker-rein-
forced borosilicate glass composite around max-
imum tensile stress area (an arrow shows direction
of crack extension).
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Fig. 9. Relation between total AE energy versus
total AE event counts.
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