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Precracking Method Based on Strain Induced Controlling of Ceramics and Fracture
Toughness Evaluation
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Abstract: A simple and feasible precracking method based on the strain government of ceramics to crack propagation was
proposed. Three-point bending loading was carried out to prefabricate cracks in Al,Oz, SiC and Si3;N, ceramic specimens by
bonding the specimens with a triangular notch (crack initiation) on a metal beam to form a ductile-brittle composite beam. The
specimens with different crack lengths can be controlled by adjusting the tensile zone height of ceramics. The fracture toughness
of these three ceramics was measured by a single edge precracked beam method. The crack propagation process in the ceramic
specimens was monitored by acoustic emission technology. The result show that this technology is easy to operate and the success
rate of pre-cracking is >80%. The fracture toughness of Al,Os, SiC and Si;N; measured is 4.45+0.41, 3.45+0.34 MPam'? and
5.23+0.49 MPa-m"?, respectively.

Keywords: ceramic; fracture toughness; pre-cracking; acoustic emission technique; single edge pre-cracked beam
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Strength/MPa Hy/GPa 4
pm GPa (grem ™)
Al O; 6~10 315+16 305+3 19.8+1.1 3.5540.12
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Si3Ny 3~5 438+56 278+2 15.9+0.6 3.26+0.13
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(b) Schematic diagram of cross section of composite beam

t1,t,—Thickness top and bottom flange; A—Height of ceramic tensile zone;
h: height of brass beam; y,—Distance from the neutral axis to the
lower surface.
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Fig. 1 Schematic diagram of pre—cracking
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Fig. 2 Micrograph of U-groove notch of SENB method
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Fig. 3 Acoustic emission (AE) event in the process from
pre—cracking to fracture of three ceramics
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Fig. 4 Optical micrograph of pre—cracks of three ceramics
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Table 2 Pre—cracks length of three ceramics when A<2 mm

Pre-crack length

Material

<1.4mm 1.4~2.4mm >2.4mm
ALO; 2 23 3
SiC 3 19 3
SizNy 4 20 2
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Fig. 6 Fracture toughness of the Al,O; SiC and SizN,
ceramics by SEPB and SENB methods
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