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ABSTRACT

Nen-brittle fracture behaviour of the two composite structures made of two different brittle materials
was investigated using 3-pomt bending test. First, the layered and fibrous macro-composites were fabricated
using the material easily formed, yet showmg a brittle fracture behaviour similar to ceramics, The layered
and fibrous AlLO./ALOs composites with weak nterface were also fabricated using plate of 2 mm thickness
and rod of 3 mm diameter respectively. Comparison of the mechanical properties belween these twa struc-
tures was performed m the lights of flexural strength and work of fracture for the composites consisting of
ALO, and simulated materials respectively. The strength ratio of layered structure to the monolth of same
volume was 0.6 and the ratio of fibrous one was about 0.2 for the composites made of simulated brittle ma-
terial. The ratio of the work of fracture of the fibrous to the layered was 0.47. Far AlD/ALO; composites.
the strength ratio of layered and fibrous structures to the monolith with same volume were about 0.6 and
0.2 respectively. The ratio of work of fracture of the fihrous to the layered was 0.6. These confirmed that
the layered structure was superior to the fibrous one in terms of flexural strength and work of fracture.
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Fig. 1. Flow chart showing the experimental procedure.
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Fig. 2. Lavered and fihrous specimens consisting of plate with 2 mm depth and rectangular fiber made of brittle
rubber. The interface which was not distinguishable well in mctures as shown (1) and (¢} was em-
phasized m (b) and (d) respectivelty using a graphic technigue,
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Fig. 3. Load-displacement behaviors for lhe simulated
monechthic specimens n 3-pomt bending. Test con-
ditions were (2} room temperature and cross head
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Fig. 4. AL,O/ALD, composites consisting of (a) AlLO, plate of 2mm thickness and {c) Al{; rod of 3mm di-
ameter. The mterface of composite was emphasized in Lhe 1mages shown 1 (b} and {d) respectively.
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Fig. 6. Nomalized stress-cisplacement curves for the

layered specimens consisting of simulated brit-
tle material. {(a) 10 layered structure with the
plate of 2 mm thickness, {h) 5 layered struc-
ture with the plate of 4 mm thickness.
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Table 1. Comparison of the Mechanical Properties of Simulated Specimens.

Structure Strength{MPa) Sggg%g?hfg?g*t)o WOF(]/m®) “{?ﬁ;ﬁlgt_&)
Monolith Sisfastd] 100% - -

Fibrous 10L1 18% 6001130 ~47% (60%:?
Layered 3441 (40+3) ~60% (~73%) 1290+240 (1010+210) 100% (100%)

The value in parenthesis were obtained from the 5 layered structure with 4 mm thick plate.
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Table 2. Properties of the Al,O,/AlQ; Composites and the Constituent Materials

Tvpe Density | Porosity(%) | Weibull modulus Volume fraction Bondia\g/{;;gength

Monolith 3.466 0.13 10 - -

Rod -
Fibrous 3.117 9.45 - 0.66 -
Monolith 3.442 0.38 12 - -

Plate

Layered 3.313 4.14 - 0.74 -
Interphase(cerabon) 2.811 4.73 - - 15
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Fig. 9. Clackmg pattern of layered and fibrous AlLO, composites after 3-point bending test.
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Table 3. Comparison of the Mechanical Properties between the Fibrous and the Layered Al:Os/ALO; Composites.

Strength ratio to 2 WOF ratio to
Structure Strength{MPa) Ir%onolith WOF {J/m™) layered st.
Rod Monaolith 258 100% - -
¢ Fibrous 5248 ~20% 1140- 290 62%
Monolith 236 100% - -
Plate %
Layered 137x11 ~58% 1840+330 100%
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