Moodle questions – Mechanical properties of materials

Please indicate which statements are true and which are false:
The stress has the units of a force and the strain has the units of a length (F)
The stress has the units of a force per unit length and the strain is a dimensionless quantity (F)
The stress has the units of a force per unit area and the strain is a dimensionless quantity (T)
The stress is measured in Pa and the strain can be expressed as a percentage (T)

Please indicate which statements are true and which are false:
The tensile and the shear stress have the same units (T)
The shear modulus and the Young’s modulus have the same units (T)
The derivative of the stress-strain curve at a given strain is the elastic modulus of a materials at that strain (T)
Stress and strain are always linearly proportional to each other (F)

Please select the correct statement
Plastic deformations are only found in polymers
When a plastic deformation occurs, stress and strain are no longer linearly related
The plastic deformation regime occurs before the elastic regime 
The Young’s modulus is constant during a plastic deformation

Please indicate which statements are true and which are false:
What are the characteristic features of a typical strain-stress curve of a “brittle but hard ceramic” compared to the curve of a “ductile and less hard metal”.
The ceramic has a higher yield strength than the metal (T)
The curve for the ceramic has a steeper slope in the elastic regime (T)
The ceramic shows much less plastic deformation than the metal (T)
The ceramic has a lower elastic modulus than the metal (F)
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The tensile test gives the elastic properties of materials, including modulus of elasticity and
Poisson's ratio. Hardness tests are required to measure plastic properties such as strength.

The tensile test gives the most basic mechanical characteristics, including modulus of
elasticity, yield strenght, tensile strength, ductility and toughness.
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The hardness test is a simple alternative to the tensile test. Several hardness tests are
available to determine the resistance of a material to permanent indentation or to scratching.
Similar to strength, hardness is a fundamental materials property.

The hardness test is a simple alternative to the tensile test. Several hardness tests are
available to determine the resistance of a material to permanent indentation or to scratching.
Hardness is related to strength and wear resistance of a material, but hardness is not a
fundamental property.




