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Discussions on Fracture Factors of Brittle Materials
under the Shear-Compression Condition
LI Zhihui, SHI Junping, TANG Anmin
(Faculty of Civil Engineering and Archtecture, Xi’ an University of Technology, Xi’ an 710048, China)
Abstract: Based on fundamental ideas in tribology and basic concept of stress state in solid mechanics,
the existence of frictional force on shear plane is discussed under uniaxial compression of brittle materi-
als. Based on macroscopic fracture forms and mesoscopic fracture mechanism, the key factors influencing
shear fracture angle are analyzed. The main conclusions are as follows: when brittle materials are com-
pressed and shear fracture occurs, shear fracture surface at the crack initiation point is consistent with the
maximum shear stress. But the reason of shear fracture angle examined in experiment greater than 45°
lies in that, frictional force between end face of test piece and pressure head of testing machine, and ad-
ditional tensile stress produced in the materials when harder crystalline grain wedge in softer medium have

changed original unidirectional compression stress state and the direction of maximum shear stress on next
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fracture path.
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Fig. 1 Stress analysis on oblique section
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Fig.2 Stress analysis on oblique section in documents
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Tab.1 The R values in different stress states
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Fig.3 The schematic diagram of end surface friction
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Fig.4 The stress state of dangerous point
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Tab.2 The direction of 7, when /¢ take different values
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Fig.5 Shear fracture initiation of cast iron compression test
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Fig. 6  Shear Fracture surface of cast iron in compression
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Fig.7 Longitudinal fracture of cast iron compression
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Fig.8 Shear fracture of sandstone compression
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