Topic 3B          Solid materials
	Content
	In
	Comments

	B1 Investigating materials
	  
	  

	Force-extension graphs. 
Graphs to breaking point for natural rubber, copper, mild steel and high carbon steel.
	10.2
	Stress vs strain graphs for a velocity of materials.

	Elastic and plastic behaviour
Reversible and permanent deformation.
Hooke’s law: F = k(x
	3.8
	  

	Energetics of stretching.
Work done as area under force – extension graph.
	3.7
	Forces in buildings and structures.

	Elastic strain energy.
For Hooke’s law region (W = ½F(x
	3.8
	Hooke’s Law.

	Stress and strain.
Stress = F/A; strain = (1/1
Young modulus.
E = stress/strain. Numerical exercises will involve stresses and strains in one direction only.
	10.1
	  

	Stress – strain graphs
For natural rubber, copper, mild steel and high carbon steel.
Yield stress: the stress at which plastic deformation begins.
	10.1
	  

	Energy density
Energy/volume = area under stress/strain graph.
	3.12
	Spread mainly about work, but describes expressions for elastic strain energy.

	Hysteresis in rubbers.
	10.6
	Deals with properties of rubber.

	Describing the behaviour of materials
Ultimate tensile (breaking) stress. Strong/weak.
Stiff/flexible – related to the Young modulus.
Tough/brittle – related to the energy required to break a material.
An understanding of the terms elastic, plastic, ductile and malleable.
	10.6
	Explains metal properties.

	B2 Engineering materials
	  
	  

	Polycrystalline materials
Stress – strain graphs to breaking point for metals, related to molecular structure. Plastic flow, necking and fracture.
	10.4

10.5

10.6
	10.4 covers crystalline materials.

10.5 covers metals.

10.6 explains metal properties in terms of micro-structure. Dislocation. Heat treatments.

	Defects in crystals. 
Edge dislocations and grain boundaries. Slip planes.
Work hardening. Effects on strength of metals.
	10.6
	  

	Heat treatment. 
Annealing copper and steels, quench hardening and tempering carbon steels.
	10.6
	  

	Failure mechanisms
Fatigue. Creep.
	10.11
	Fatigue, creep etc…

	Cracks: stress concentrations and relieving them.
	10.10
	Brittle fracture.

	Thermoset and thermoplastic polymers
Amorphous (Perspex) and semi-crystalline (Nylon and polythene) thermoplastics: macroscopic properties and uses. Rigid (Melamine) thermosets; macroscopic properties and uses.
Microscopic properties: long chain molecules; cross linking.
	10.7
	Polymers.

	Elastomers. 
Stress – strain graph for rubber, related to molecular structure.
	10.8
	Rubber.

	Composite materials
Laminates, fibre and particle composites.
Plywood, chipboard; fibre reinforced polymers.
	10.10

10.9
	10.10 covers glass-fibre.

10.9 covers reinforced concrete.

	Bridging a space with beams. 
Steel tension members; pre-stressed reinforced concrete. (Shear force not required.) Application of principle of moments to systems of non-parallel forces.
	3.7
	Forces in structures.


 

