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. a a, a_, a, 0
per = Co + C1(E) + CZ(E) +C3 (E) + C4(E)

! Acoustic Emission (AE)
2 Compact Tension test (CT)
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Table 1."Coefficients of the dimensionless stress intensity factor (Y pcr) expression derived for the pCT specimen.
Coefficients are given for each specimen diameter (D)

D (mm) Co Ci C2 Cs Cs4
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Figure 1. Schematic illustration of the geometry and loading configuration‘of the pseudo-compact tension (pCT)
specimen: D and B are the diameter and the thickness of the specimen, respectively;a is the notch length; Gd and
Gw are the depth and width of the U-shaped groove, respectively; b is the distance from the\base of the groove to
the bottom of the specimen.
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Table 2. Tested (pCT) specimen dimensions

D (mm) B (mm) Ga (mm) Gw (mm) alb
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Figure 2. Testing equipment designed and built to perform pCT tests.

! Linear Variable Differential Transducer (LVDT)
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Figure 3. Prepared pCT specimen equipped with acoustic emission sensors.
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Figure 4. Load- displacement curves obtained from pCT method for specimens of 30/ mm (up- left), 37 mm
(up- right), 40 mm (down- left) and 54 mm (down- right); (Background colors indicate each stages of failure).
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Table 3. Mode | fracture toughness (KIC) results as a function of pCT specimen diameter (D)
D (mm) Kic (MPa.\Vm) 1 (MPa.Vm) 6 (MPa.Vm) cv (%)
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Figure 5. Mode (1) fracture toughness variations as a function of specimen diameter (right), Statistical

parameters variation (standard deviation and coefficient of variation) of Mode (1) fracture toughness of
specimens with different diameters.
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Figure 6. Load- time and cumulative energy- time curves obtained from AE monitoring of pCT method for
specimens of 30 mm (up- left), 37 mm (up- right), 40 mm (down- left) and 54 mm (down- right); (Background
colors indicate each stages of failure).
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Figure 7. Load- time and cumulative energy- time curves obtained from AE monitoring of pCT, method for

specimens of 30 mm (up- left), 37 mm (up- right), 40 mm (down- left) and 54 mm (down- right); (Background
colors indicate each stages of failure).
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ABSTRACT

Mode | fracture toughness (Kic) is one of the most important parameters in fracture mechanics of brittle material.
Several laboratory methods have been suggested to determine the mode | fracture toughness. However, many of these
methods are dealing with the lengthy sample preparation procedure, premature failure of samples, and difficulties in
obtaining the precise value of the fracture toughness property.«In this paper, recently proposed pseudo-compact tension
method is used to evaluate mode | fracture toughness of aimiddle-grain granite benefiting the advantages of this method
including; simplicity of the test, high level of test control and high accuracy of the Kc value. For this purpose, granite
samples in four different diameters and with six test repeats per diameter have been prepared and tested using the pseudo-
compact tension method. For each sample, in addition to recording the load and displacement data, the acoustic events
during the loading process were also recorded simultaneously by an acoustic’emission equipment. First, the resulted
fracture toughness value for each sample have been determined, then the'size effect has been evaluated and analyzed.
Finally, results of the acoustic emission method, as the monitoring tool in the fracturing process of tested samples, have
been analyzed. The qualitative evolution of acoustic emission parameters well“illustrates the, mechanical process
occurring in the tested samples with well-matched coinciding with the mechanical transitions observed in samples during
loading process. Experimental results show that mode | fracture toughness is positively relatedto the specimen size and

there is a noticeable size effect in K c value up to a certain diameter.

KEYWORDS
Mode | fracture toughness, pseudo-compact tension test, acoustic emission method, brittle rock fracturing process,
scale effect.
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