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Relationships between surface hardness and mechanical properties

Topic of present scientific report was to study the theory and testing of surface hardness of construction materials. My aims were to understand the contact phenomenon between solid bodies and to experimentally investigate the relationships between surface hardness and mechanical properties of materials.
The basis of my scientific report is the series of experimental tests carried out in the laboratory of the BME Department of Construction Materials and Engineering Geology during the last months. Experiments were designed and carried out on the basis of a detailed literature survey and experimental results were compared to the literature data. Surface hardness testing was focused on static Brinell type experiments and was completed by dynamic hardness tests (Schmidt and Leeb type). Mechanical properties were studied in terms of compressive strength, Young’s modulus, body density and porosity. A special complimentary test series were also carried out in the laboratory of the BME Department of Polymer Engineering (Faculty of Mechanical Engineering) to find the load-indentation characteristics of materials. Tests were carried out on metal and porous material specimens (stones, ceramics and concretes) by a sensitive universal testing machine with the ball indenter of the Brinell apparatus.
I have analyzed the experimental results in graphical representation by diagrams to find the relationships between the measured data. I have studied porosity vs. surface hardness, compressive strength vs. surface hardness and Young’s modulus vs. surface hardness relationships.
My literature survey focused mainly on technical books and papers published in English and German dealing with contact mechanics theory and applications after the research of Heinrich Hertz and followers.
My scientific report summarizes the results of my literature survey, design and performance of laboratory studies and detailed analysis of my experimental research.
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