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Mixed Mode | and lll Loading in Three Point Bending (3PB) Tests
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Orientation in the Printing Bed

Printing Directions for Samples Samplgs after Printing
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Sample Printing Design
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Three Point Bending (3PB) Tests

Experimental Setup Sample after Failure




Mixed | and Ill — Failure Load—Fracture Toughness

3PB Tests of Mixed Mode | and lli ~_Bottom View of Cracked H Sample
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3D X-ray CT Tomography of Induced Fractures
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Segmented Fractures ( Notch Rotates 60 degrees)
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Segmented Fractures ( Notch Rotates 45 degrees)
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Segmented Fractures ( Notch Rotates 30 degrees) ,
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Segmented Fractures ( Notch Rotates 20 degrees)
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Surface Roughness Measurements: Laser Profilometry
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Micro-Slope Analysis with General Twist Removing
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Full Width Half Maximum (FWH
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]
Conclusions

» The direction of layering and in-layer mineral fabric affected the fracture path,
toughness, and roughness.

> As the fracture propagated, the fracture surface rotated, tended to become
planar and parallel to the loading i.e. becoming a Mode | failure plane.

» Micro-Slope distribution changed when Mode Ill applied.

» When the mineral fabric or layer directions were parallel to the loading, the
induced fracture tended to be planar.
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Advisement of Damage Mechanics Challenge on Brittle-Ductile Material

https://purr.purdue.edu/groups/damage
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