Lesson 2
FERROUS METALLURGY

IRON is a silvery-grey, soft ferromagnetic metal. Metallic iron is the main constituent of the earth's core, but it is rare in the earth's crust; it is found in meteorites .Combined iron is found as hematite, limonite, siderite, taconite and pyrite.

It is extracted by smelting oxide ores in the blast furnace to produce pig iron which may be refined to produce cast Iron or wrought iron converted to steel in the open-hearth or Bessemer process. .

Many other iron alloys are used for particular applications. Pure iron is very little used; it is chemically reactive and oxides to rust in moist air.

Steel is an alloy of iron and up to 2,14% carbon, with small amounts of manganese, phosphorus, sulphur and silicon. These are termed carbon steels, those with other metals are termed alloy steels; low-alloy steels if they have less than 5 % of the alloying metal, high-alloy steels if they have more than 10% Carbon steels are far stronger than iron and their properties can be tailored to their uses by adjusting their composition and treatment. Alloy steels including stainless steel are used for their special properties.

All steel-making processes remove the impurities in the raw materials - pig Iron, scrap steel and reduced iron ore - by oxidizing them with air or Oxygen blast. Thus most of the carbon, silicon, phosphorus and sulfur are converted to their oxides together with added flux and other waste matter present form slag.

The main processes are the Bessemer process, the Linz-Donawitz Process and similar electric arc process used for high quality steel and the open-hearth process. Most modern processes use a basic slag and a basic furnace lining refractory furnace lining: acidic processes are incapable of removing phosphorus.

When the impurities have been removed desired elements are added in the calculated proportions. The molten steel is cast into ingots which are shaped while till red-hot in rolling mills or it may be cast as a continuous bar.

The properties of medium-carbon (0,25% to 0,45% C) and high carbon (up to 2,14%C) steels may be greatly improved by annealing, casehardening and tempering. Steel metallurgy is somewhat complex: unhardened steel may contain combinations of three phases - austenite, ferrite and cementite - different in structure and carbon content. Carbon steel contains martensite, which may be thought of as ferrite supersaturated with carbon.

