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Mechanical Properties • The mechanical properties of materials are important to engineers allowing the selection of the proper material and design of part in order to avoid or at least minimize failure. • These mechanical properties are determined by carefully designed and performed laboratory experiments. ENGR45 Materials Engineering Spring 04



Tensile Test • Yield Strength - Is the force at which a materials begins to yield and plastic deformation is evident.



• Tensile Strength - Is the highest force applied to a material during a tensile test.



• Modulus of Elasticity (E) - Is a measure of the stiffness of a material. It is the slope of the stressstrain curve in the elastic region.



• Ductility - A measurement of the amount a material can deform before it breaks. ENGR45 Materials Engineering Spring 04



Stress-Strain Curve



ENGR45 Materials Engineering Spring 04



Hardness Test • Hardness is a measure of a materials resistance to localized deformation.



• Rockwell - Most common, numerous scales to test the full rage of materials from soft to hard.



• Brinell - Uses a 10 mm diameter ball and standard loads between 500 & 3000 kg.



• Microhardness Test - Vickers & Knoop. These test utilize smaller loads and a diamond tip and must use a microscope to measure the indent. ENGR45 Materials Engineering Spring 04



Charpy Impact Test • A Charpy Impact test measures the amount of energy absorbed by the material from a sudden intense blow and is used to evaluate the its brittleness.



• Toughness - A materials ability to withstand an impact blow.



• Transition Temperature - The temperature at which a material changes from brittle to ductile failure.



• Notch Sensitivity - Notches concentrate stresses and reduces a materials toughness. ENGR45 Materials Engineering Spring 04



Fracture Toughness • Fracture Toughness (Kc) is a measurement of a materials ability to withstand an applied load while containing a flaw. K = fσ πa



• Kic - Is the plane strain fracture toughness. ENGR45 Materials Engineering Spring 04



Fatigue Test



ENGR45 Materials Engineering Spring 04



Creep Test • Creep is the plastic deformation of a material at high temperatures and applied load lower then the yield strength.



ENGR45 Materials Engineering Spring 04
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