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Measurement of Dynamic Fracture Toughness Using Chevron Notched
Ceramic Specimen

Yeon-Soo Lee“, Young-Sun Lee*m, Rae-Seok Parkm, Young-Deuk Moon**, Hi-Seak Yoon'

ABSTRACT

A dynamic fracture toughness test method with a chevron notched ceramic specimens is proposed. The notch

angles of the chevron specimens were 90, 100° and 110°. Finite element analysis(FEA) were done to

determine the geometrical properties of chevron-notch specimens according to notch angles. The static fracture

toughness of the chevron notched alumina specimen was 3.8 MPaV m similar to that of the general fracture

specimen with a precrack. Dynamic fracture toughness was 4.5 MPaV m slightly higher than the static one.

These research showed the possibility of the split Hopkinson pressure bar test method using the newly
proposed chevron notched specimens to get the dynamic fracture toughness of extremely brittle materials such

as ceramics.
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Pmax=

K= Static fracture toughness

Maximum tensile load

K~ Static fracture toughness = of Chevron

notch specimen determined by P

max

Y= Dimensionless stress intensity factor
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Fig. 1 Schmatic drawing of chevron notched

specimen newly proposed in this study
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Fig. 2 Detail sketch of tensile specimen

Fig. 3 Ceramic specimens with a chevron
notch
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Fig. 4 Screw jigs to cover ceramic specimen
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Fig. 5 Schematic diagram of the SHPB setup
used. (Dimensions are in cm.)
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notch specimen
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Crack Tip

Fig. 8 FE modeling of crack tip singularity
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Table 1 Properties of alumina(99.5% A/,05)

Young's Poisson Density( p )
CNS1
ALO; | modulus(E) | ratio( ») e
343 GPa 0.23 3.90 g/enf
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Fig. 10 Variation of dimensionless compliance
vs. crack length (notch angle=90°)
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Fig. 12 Strain gage A and B (notch angle 90°,

v,= 4.76m/sec) for a ceramic specimen

Table 2 A comparison of static and dynamic
fracture forces for a ceramic specimen

n(ii‘;’";gzle 90° | 100° 110°
P(N) 1305 |1064.87| 869
Py(N) 1530 | 1276 956
Y, 104 | 12 1.22
Kun Static 3.839 | 3.614 | 2.99(N/A)
( MPaV'm) |Dynamic |4.4993 | 4.329 | 3.289(N/A)
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