Section A Questions & Definitions
Metallurgy is the science of extracting a metal from its ore.

Ore is metal in its purest state as found in nature in the ground or attached to other minerals.
Ore dressing or ore concentration
This is the process where as much waste as possible is removed from the ore before sending it for extraction processing.  This is very often carried out on the site of the mine to reduce the amount of waste being needlessly transported. 
Properties of material that can assist in ore dressing

A materials mass, density, electrostatic and magnetic properties may be used to facilitate ore dressing.
Floatation is a method of separating two ores contained in a mixture.  The ore mixture, which consists of very fine particles, is swirled around in large tanks.  Air is blown through the ore and chemical floatation agents are added which produce froth.  The fine particles of ore attach themselves to the froth and are skimmed off at the surface.

Magnetic Separation is used when the ore is magnetic.  The finely ground ore is passed over a rotating magnetic drum.  The ore is held on the drum until after the waste has fallen off and then it is released or scraped off. 

Pyrometallurgy uses heat energy in the separation of metal from its ore. E.g.  During the smelting process in the blast furnace.
Hydrometallurgy uses aqueous solutions to dissolve the ore.  This method of ore extraction is called leaching.
Thermo-electrometallurgy is used to extract metals from fused mineral mixtures, or from salt mixtures.  Uses large amounts of electricity.
Narcotic effects of toxic materials result from inhalation and ingestion of toxic substances and may involve loss of sensibility, drowsiness and unconsciousness in severe cases. Solvents used in paints, adhesives and polishes are common sources. 
Irritant effects of toxic materials result from contact with toxic materials.  This may lead to dermatitis, swelling and cracking of the skin and in severe cases, skin cancer.  Contact with mineral oils, water based emulsions, cutting fluids and fluxes may cause these conditions.
Systemic effects of toxic materials result in the fundamental organs of the body being attacked. E.g. the heart, brain, kidneys
Cutting fluids – engineering oils and solvents

· Contact with mineral oils can cause skin cancer

· Frequent contact with water based emulsions could lead to dermatitis

· Continued contact with cutting fluids can cause the skin to swell, crack and bleed

Safety hazards in a workshop include electricity, flammable materials, exposure to ultraviolet or infra red rays.

Name any three methods employed in the disposal of waste plastic.

Land fill, recycling, and incineration.

Thread forms
Square thread:

Application:
Screw jacks (car jacks)

Acme thread:

Application:
Lead screw of a lathe

Buttress thread:
Application:

Iso thread:

Application:

Bonding

Metallic bond:
The metallic bond consists of positive atoms surrounded by a sea or cloud of electrons. These free electrons are easily excited resulting in the material being very conductive of heat and electricity.  Other properties include ductility, malleability, high melting point and insoluble in water.
Ionic bond:
In an ionic bond, the atoms of the material are held together by an electrostatic attraction between positively and negatively charged ions.  (An ion is an atom that has either gained or lost electrons).
Covalent bond:
In a covalent bond, atoms bond together by sharing electrons. The bonds between the atoms in an ethylene molecule are covalent bonds.
Abbreviations:
LCD:

Liquid crystal display.  Used in computers, watches and phones.

CD-ROM:
Compact disc – read only memory.  This is used for data storage and cannot be altered.
ISP:
Internet service provider.  This is what links a PC to the internet.  An ISP handles all of the information sent to and from your PC to the internet.  It also handles e-mail accounts.

DOS:
Disc operating system.  This is a program stored in the memory of a computer; it simplifies such tasks as opening & closing files, printing, etc.  Up to the early 1990’s all computers required DOS commands to be inputted manually in order to carry out simple tasks.

PCB:
Printed Circuit Board

IC:
Integrated Circuit

Corrosion

Corrosion is affected by pollutants dissolved in rain, atmospheric pollution, climate, moisture, wind and proximity to the sea shore.
Manufacturing
Components


Process
Car panels


Pressing, Folding and any plastic forming process

Car manufacture

Spot welding, usually controlled by robots
Machine beds


Shaped by milling, surface finished by precision grinding

Cylinder heads

Die casting 
Vices


Die casting
Carburetors


Die casting

Tailstock


Die casting

Toy soldiers / toy cars

Die casting

Brass door knocker

Die casting

Pump body


Die casting

Wrenches / Spanners

Drop forging
Crankshafts


Drop forging

Porous metal bearings

Sintering

Ornaments


Resin casting
Footballs / Squeezy toys
Rotational casting (Thermoplastics)

Plastic bins


Blow moulding

Vehicle reflector lenses
Injection moulding

Plastic kettles


Transfer moulding

Plastic trays


Compression moulding

Plastic bottle caps

Compression moulding

Plastic food containers
Compression or injection moulding

Plastic drinking cups

Compression or injection moulding

Copper pipes


Extrusion

Plastic window frames
Extrusion

Water taps


Shell moulding

Printed circuit boards

Etching

Aluminium foil

Calendering

Metals and their ores

Copper



Chalcopyrite

Aluminium


Bauxite

Lead



Galena

Magnesium


Magnesite / Dolomite

Molybdenum


Molybdenite / Wulfenite

Zinc



Spalerite / Smithsonite

Nickel



Pentlandite

Tungsten


Wolframite / Scheelite

Tin



Casserite

Properties of metals

· Good conductors

· Malleable and ductile

· Electron donors

· Capable of taking a shine

· High densities

· High tensile strength

· Solid (except for mercury)

Properties of non-metals

· Usually Brittle

· Have no shine

· Electron acceptors

· Bad conductors (a few exceptions, e.g. carbon)

Factor of safety:
Components are given a factor of safety when they have been designed to withstand greater loads than they will be subjected to. This significantly reduces the risk of failure. If a component is to withstand a load of 100N and is designed to withstand 300N the factor of safety is 3.
Electronic components
Non metals are important in electronics because they will only conduct under certain conditions. Silicon and Germanium are examples of non metals.

Transistor:
Transistors are semi-conducting devices with three leads. A very small current at one lead can control a much larger current flowing through the

other two leads. It can be used as an amplifier or a switch.

Diode:
Diodes allow current to flow in one direction only.  Often used to protect other components in a circuit.  Also exists as an LED (light emitting diode).

Bell/Buzzer:
This emits an audible sound when current passes through it.

LDR:
A Light Dependant Resistor only allows current to pass through when sufficient light is present.

Variable Resistor:  
This allows the current flowing in circuit to be adjusted or varied.  It can also be called a potentiometer.  
Machining

Generating produces a machined surface by the combined movement of the machine slideways, e.g. taper turning, facing, and parallel turning.
Forming produces a surface which is determined by the tool profile. E.g. parting off tool, or specially formed tool.
A dovetail can be measured using precision rollers and then a measurement may be taken directly using a vernier or micrometer.
Mechanisms

Rack & Pinion:
Used in steering mechanisms for cars, feed lever for pillar drill, carriage of a lathe.

Cam and Follower:
The function of the mechanism is to convert the rotary motion of the cam into reciprocating motion of the follower.  Follower types include flat, roller and knife edge.
Inventors and their contribution to technology
Gustaf Dahlen: 
In 1902 he developed acetylene gas and demonstrated gas welding for the first time.

Willhelm Roentgen: 
In 1895 he produced X-rays in a high voltage discharge tube. The results have significant importance in engineering and medicine.

Henery Maudslay: 
In 1780 he used a revolving cutting tool to mill a slot in a lock. He mounted the tool on an arbor and set it up between centers on a lathe.  This was the beginning of the process now called milling. 
Germain Sommeiller: In 1887 he invented the compressed air drill.  He was also chief designer for Mont Censis tunnel in the Alps from Italy to France.

Jack Kilby: 

In 1958, he co-invented the integrated circuit where complete sets

of electronic components could be embedded, and connected, to create a complex circuit, i.e. The microchip.

Chester Carlson: 
In 1938, he duplicated the first, blurred photocopy image.
Theodore Maiman:
Laser development.
Charles Parsons:
Steam Turbine.

Eli Whitney:

Mass Production and Interchangeability
