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4.2A Metals and Metallic Alloys
Draw and describe a metallic bond

What are metals often described as?
	


What causes the metallic bonding?

	


Draw a metal molecule and label; free electrons, sea of electrons & positive ions of metal.
	


What are the typical properties of metallic bonds?
	1.


	2.
	3.

	4.


	5.
	6.


Explain how the movement of free electrons makes metals very good electrical and thermal conductors

“An atom is the smallest particle that comprises an element. An atom consists of an electron cloud that surrounds a dense nucleus. This nucleus contains positively charged protons and electrically neutral neutrons, whereas the surrounding cloud is made up of negatively charged electrons. When the number of protons in the nucleus equals the number of electrons, the atom is electrically neutral; otherwise it is an ion and has a net positive or negative charge.”

Wikipedia
What essentially makes metals very good electrical and thermal conductors?

	


In a metallic bond do atoms share electrons with other atoms?
	


Is the electron cloud which moves feely through the structure of the crystal, charged positively or negatively?
	


Do electrons have a positive or negative charge?

	


Why are the atoms in a metallic bond, positively charged?
	


What is happening if there is movement of electrons when voltage is applied to a metallic bond? 
	


State that metals (pure or alloyed) exist as crystals

What is the definition of a crystal?

	


What is a material called if it has a uniform, geometrical arrangement of atoms or ions that is repeated throughout its atomic structure?
	


The crystal structure varies from one substance to another. What does this term refer to? 
	1.


	2.
	3.


Metals form three main crystalline structures. Complete the table: 
	Diagram of Crystalline Structure
	Description of Crystalline Structure
	Name of Crystalline Structure 
(In full and abbreviation)
	Examples of Metals

	[image: image2.png]



	
	
	

	[image: image3.png]



	
	
	

	[image: image4.jpg]



	
	
	


Draw and describe what is meant by grain size.
As the molten metal cools, the crystalline structure forms but does not continue from crystal to crystal. The crystals are bound to one another. What are the crystals bound by? (4.4.2 – Slide 1) 
	


As the molten metal cools, the crystalline structure forms. The initial crystals (nuclei) start to form (there are millions of them) and grow by the addition of atoms to form tree-like shapes that we call dendrites. (Figure 1)
What is a dendrite?
	
	
 (Figure 1) Dendritic growth of crystal grains: Grain formation


What is the area called where the crystals meet once they have formed?
	


Why is this area regarded as an area of mismatch?
	


What type of structure is formed at the grain boundary?
	


As the last liquid to solidify is generally along the grain boundary, what tends to be found in that area?
	


Draw a diagram to show the formation of crystals meeting other crystals at the grain boundary. Label the diagram with the following: Crystal 1, Crystal 2, Grain Boundary and Impurities.

	


What size grains are formed by gradual or slow cooling of a molten metal?

	


What size grains are formed by rapid cooling of a molten metal?

	


Figure 2 and Figure 3 are examples of metals with different grain size. If by cooling more quickly, a smaller grain size is formed which makes the resulting solid stronger, will Figure 2 or Figure 3, be the stronger metal?

 Circle the right answer

	




Grain size helps to determine what properties of a metal?
	1.


	2.
	3.


Is it possible to change the properties of just one section of a piece of metal? Explain.
	


What is work hardening and describe the process?

	


What is tempering?

	


Draw the colour chart and explain the meaning of colours

	


What is alloying?

	


What is a super alloy?

	


Name some alloys
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