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4.1 Properties of Materials
Physical Properties

Define density, electrical resistivity, thermal conductivity, thermal expansion and hardness.

Define Density
	


Why is the density of a material important to a designer?

	


Define Electrical Resistivity 

	


Why is the electrical resistivity of a material important to a designer?

	


Define Thermal conductivity 

	


Why is the thermal conductivity of a material important to a designer?
	


Define Thermal Expansion 

	


Why is the thermal expansion of a material important to be aware of?
	


Define Hardness

	


What are the three methods of testing hardness? Complete the table:

	Hardness Test
	Method of Testing

	
	

	
	

	
	


Explain a design context where each of the physical properties is an important consideration.

Complete the table:

	Property
	Importance of Property
	Example of a Design Context (Product)

	Density
	Density is important in relation to product weight and size (for example, for portability). Pre-packaged food is sold by weight or volume, and a particular consistency is required.
	

	Electrical Resistivity
	Electrical resistivity is particularly important in selecting materials as conductors or insulators.
	

	Thermal Conductivity
	Thermal conductivity is important for objects that will be heated or must conduct or insulate against heat.
	

	Thermal Expansion
	Thermal expansion (expansivity) is important where two dissimilar materials are joined. These may then experience large temperature changes while staying joined.
	

	Hardness

	Hardness is important where resistance to penetration or scratching is required. Ceramic floor tiles are extremely hard and resistant to scratching.  Bearings must be hard to avoid excessive wear.
	


Mechanical Properties

Define tensile strength, stiffness, toughness and ductility
Define Tensile Strength

	


Define Stiffness

	


Define Toughness

	


What are the two methods of testing toughness? Complete the table:

	Toughness Test
	Method of Testing

	
	

	
	


Define Ductility

	


Define Elasticty
	


Complete the table:

	Properties
	Design Context

	Tensile Strength
	

	Stiffness
	

	Toughness
	

	Ductility
	


Define Plasticity

	


Define Young’s modulus

	


What is the equation for engineering strain?

	


What is the equation for true strain?

	


Copy out and label the Engineering stress-strain diagram.

What does the term ‘Hedonic Properties‘ mean? 

	


How are the aesthetic characteristics linked to the hedonic senses, and what triggers the senses?

	


Give an example of a design context where the following characteristics are important and state why they are important. Complete the table:

	Properties
	Design Context

	Taste
	

	Smell
	

	Appearance
	

	Texture 
	

	Colour


	


Properties of Smart Materials
 Describe a smart material.
	


Identify a range of smart materials.
	


What is a Piexoeletric material and what are they widely used for?

	


Describe Shape Memory Alloys (SMA)?

	


 Identify applications of SMAs.
	


Define photochromicity

	


Define Magneto-rheostatic (MR) and Electro-rheostatic(ER).
	


What criteria must ER and MR fluid satisy?

	


Give an advantage of both ER and MR fluid

	


 Outline one application of electro-​rheostatic materials and one application of magneto-rheostatic materials.
	


Define thermoelectricity
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