GLOSSARY OF METALLURGICAL TERMS.

ACID (кислота), a substance capable of providing hydrogen atoms for chemical reactions. Many chemical reactions speed up by acid solution (раствор) giving rise to important industrial application. Mineral acids include SULFURIC ACID (серная кислота) NITRIC ACID (азотная кислота) hydrochloric acid (соляная кислота).

ALLOY (сплав), combination of metals with each other or with nonmetals such as carbon (углерод) or phosphorus (фосфор). They are useful because their properties can be adjusted as desired by varying the proportions of the constituents. Alloys (сплавы) are formed by mixing their molten components.

ALUMINUM (Al) (алюминий) silvery-white metal, the most abundant (устойчивый) metal, comprising 8% of the earth's crust. It occurs naturally as BAUXITE (боксит), CRYOLITE (криолит), FELDSPAR (полевой шпат), clay (глина) and many other minerals and is smelted by HALL-HEROULT PROCESS, chiefly in the US, USSR and Canada.lt is light and strong when alloyed and is a good conductor (проводник) of electricity.

ALUMINUM ALLOYS, Pure aluminum is soft and lacks strength, but it can be alloyed with other elements to increase strength and to impart a number of other useful properties.Alloys of aluminum are light, strong and readily form able by many metalworking processes. They can be easily joined, cast, or machined and accept a wide variety of finishes. Because of its many desirable physical, chemical and metallurgical properties aluminum has become the most widely used non-ferrous metal.

ANTIMONY (Sb) (сурьма), brinle, silver-white metal occurring mainly as STINITE which is roasted to give antimony oxide. It is used in semiconductors (полупроводники) and lead (свинец) alloys (сплавы), chiefly BABBIT (баббит) METAL, PEWTER (пьютер-сплав олова со свинцом), type metal and In lead storage batteries. Certain antimony compounds (соединение) are used In the ' manufacture of medicines, paints, matches, explosives and fireproofing materials.

ANNEALING (отжиг) the slow heating (нагревание) and cooling (охлаждение) of metals to remove stresses which have arise from casting (литье), cold working, machining. The annealed material is tougher  and easier to process further.

 AQUA REGIA ('царская водка') caustic mixture of one part of nitric acid (азотная кислота) and three parts of hydrochloric acid (соляная кислота), which dissolves (растворять) gold and platinum. It is used for analysis of minerals and as a powerful cleaning agent.

BABBIT METAL (баббит) an alloy containing 89% tin, 9% antimony, 2% copper devised by American inventor Isaac Babbit in 1839 for lining bearings (подшипник) .Today this term is also used for other high-tin and high -leadbearing alloys.

BAUXITE (боксит) the main ore (руда) of aluminum, consisting of hydrated aluminum oxide (гидроокись алюминия), usually with iron oxide impurity. It is day-like (глиновидный), amorphous material formed by weathering (выветривание) of silicate (кремнекислый) rocks, especially under tropical conditions. High-grade bauxite, being highly refractory (огнеупорный) is used as a lining (футеровка) for furnaces (печь). Synthetic corrundum is made from it, and it is an ingredient in some quick-setting (быстрозатвердевающий) cements.

BESSEMER PROCESS the first cheap large-scale method of making steel from pig iron (чушковый чугун) invented in 1850s by Henry Bessemer. The Bessemer converter is a pivoting (вращающийся) pear-shaped (грушевидный) blast furnace (доменная ne4b)-iined with refractory (огнеупорный ) bricks. The furnace is tilted (наклонять), loaded with molten pig iron then lightened. Compressed (сжатый) air blown through the tuyeres (фурма) burns off most of the carbon (углерод) and converts silicon (кремний) and manganese to slag.

BLAST FURNACE (доменная печь), furnace in which a blast (продувка) of hot high pressure air is used to force combustion (горение) ;used mainly to reduce (восстановить) pig iron and also for lead, tin and copper. It consists of a vertical cylindrical stack (шахта) surmounting the bosh (заплечники) and the hearth (под/рабочее пространство) from which the molten iron and slag are tapped off (сливать). The burning coke heats the mass and produces carbon monoxide, which reduces the ore to iron; the limestone decomposes and combines with ash (зола) and  impurities to form slag which floats on the molten iron.

BOILING POINT the temperature at which the vapour (nap) pressure of a liquid (жидкость) becomes equal to the external pressure, so that boiling occurs (происходить); the temperature at which a liquid and its vapour are at equilibrium.

Measuring of boiling point is important in chemical analysis and determination of molecular weights. BRAZING/пайка твердым припоем), technique in metallurgy whereby two pieces of metal are joined using a nonferrous (цветной) alloy usually (copper) of low melting point. The process is akin (сродни) to soldering (пайка) but is performed at higher temperatures (about 1000K).

BRASS (латунь), an alloy of copper and zinc. Up to 36% zinc forms brass which can be worked cold; with more zinc a mixture of brass and brass is formed which is less ductile (ковкий) but stronger. Brasses containing more than 45% zinc (white brasses) are unworkable (не повергаются обработке) and have fewer uses. Some brasses contain other metals: lead to improve machinability (мех. обработка), aluminum or tin for greater corrosion resistance and nickel, manganese or iron for higher strength.

BRITANIA METAL ('британский' металл), an alloy consisting of 5-10% antimony, about 1 % copper and the remainder (остаток) tin. It resembles pewter, is hard and workable and is used as a base for electroplating silver ware.

BRONZE, an alloy of copper and tin, known since 4th millennium ВС ( Bronze Age) and used for tools and weapons, now for machine parts and marine hard ware. Statues are often cast in bronze. It is hard, strong alloy with good corrosion resistance (the patina formed in the air is protective).

CASEHARDENING (цементация), in metallurgy any process applied to the surface of mild (мягкий) steel to increase its wear resistance (износостойкость) and surface hardness (поверхностная твердость). Most commonly steel is packed around with powdered charcoal (порошкообразный древесный уголь) and heated for a certain period, so that the surface regions absorb carbon. The steel is then quenched (rapidly cooled) with water. Other techniques include induction hardening and flame (пламя) hardening; and nitriding, used for certain suitable steels., where the steel is heated in ammonia gas (аммиак) or molten cyanide salts so that nitrogen is diffused in its surface regions.

CASTING (литье), the production of objects of a desired shape by pouring the raw material in liquid form into a suitably shaped mold. Permanent mold (форма / шаблон) technique include die casting, where the molten material is forced under pressure into a die, centrifugal casting, used primarily for pipes where molten metal is poured into rapidly rotating mold and continuous casting for bars (брусок / болванка) and slabs where the material is poured into water-cooled, open- ended molds.

CAST IRON (чугун), iron alloys containing 1.8-4.5%carbon, used for casting; made from pig iron in a cupola furnace (вагранка) by melting and purifying it and adding other components. Its properties depend largely on the composition and annealing process.

CARTRIDGE BRASS (патронная латунь), an alloy of 70% copper and 30% zinc. It has innumerable uses including cartridge cases, automobile radiator cores and tanks, lighting fixtures, springs, screws and plumbing products.

CHILL HARDENING (холодная закалка), technique used in casting whereby the mold is chilled. This accelerates the cooling of the molten material poured Into it, thereby increasing its surface hardness.

COKE (кокс), form of amorphous carbon remaining when bituminous coal Is heated in special furnaces to distill off the volatile constituents. About 95% of coke is used in metallurgy, mostly in blast furnaces. Such coke must be strong to support the weight of the charge (шихта), porous and relatively pure.

COPPER ALLOYS, solid solutions of copper in one or more metals. They are of major commercial importance because they are characterized by high ductility, and formability and excellent corrosion resistance. Copper has the second highest electrical and thermal conductivity of any metal. Copper and zinc melted together in various proportions are known as brasses. Alloys of copper, nickel and zinc are called nickel silvers.

CORROSION, the destruction (разрушение) of metals by chemical reaction (mainly oxidation) with the environment (окружающая среда), in moist (влажный) air most metals form a surface layer of oxide, which if It is coherent may prevent further corrosion. TARNISHING is formation of such discoloured layer, mainly on copper or silver. RUST -hydrated iron oxide FeO (OH) - offers little protection so that iron corrodes rapidly.

CRUDE (необогащенная руда), any mixture of minerals in which ore occurs as a part of the earth crust.

CRUCIBLE (тигель) PROCESS, metallurgical process in which wrought Iron (ковкое железо) or good scrap (металлолом), together with a small amount of high purity pig iron, ferromanganese, the necessary alloying metals and slagging materials are placed in a clay (глина) or clay-graphite crucible, covered with an old crucible bottom and melted in a gas- or coke-fired furnace. Crucible process is used for making highgrade steels for special purposes, being rather expensive but removing most of impurities including oxygen and entangled particles.

CUPRONICKELS, copper-based alloys containing 10%, 20%and 30% nickel, with small amounts of manganese and iron. Because of their high corrosion resistance they have commercial importance as condenser and heat-exchange tubing in industrial and marine installations.

DOPING, or ion implantation technique include introduction of the impurity into a layer of semiconductor by causing a controlled dose of highly accelerated impurity ions to impinge on the semiconductor.

DUCTILITY (ковкость), the property of metals, alloys and some other substances to be drawn out or extruded without rupture (разрыв) or loss (потеря) of strength. Gold is the most ductile metal at normal temperatures.

DURALUMIN, aluminum-based alloy typically containing 4% copper, 1% magnesium, 0,7% manganese and o,5% silicon. After heat treatment and aging (старение) it is hard and strong as steel and being light is used in aircraft construction.

ELECTRICAL FURNACE (печь), any of various industrial furnaces heated electrically. In the ARC (дуга) FURNACE, batches (шихта) of steel are melted by the heat of ELECTRIC ARCS struck between graphite electrodes and the charge. In the INDUCTION FURNACES, used mainly for remelting batches of steel, are refractory crucible is surrounded by a large water-cooled copper coil (катушка). When it is connected to a high-frequency AC supply eddy (вихревой) currents are induced in the batch which heat it. Often a low-frequency field is also applied to help stir (перемешивать) the charge. CHAMBER FURNACES are simply large electrical ovens (печь), heated from the wails.

ELECTROPLATING (гальванопокрытие), a process of depositing (наносить) a thin metal coating (покрытие) on base-metal objects, to improve their appearance -30- or corrosion resistance. The object Is made a cathode of a cell containing a salt of the metal to be deposited, which is made an anode; on electrolysis the metal dissolves from the anode and deposits on the object. Chromium, nickel, copper, silver and gold are commonly used. In LECTROPOLISHING (электрополирование) the reverse (обратный) process the object is made an anode.

EXPLOSIVE FORMING, the shaping and modifying of metals by means of explosion. Cold welds can be made between dissimilar metals by driving the two parts together under explosive impact. In other explosive-forming methods powders are pressed into solid billets. In a different application, high explosives are used to cut large blocks of metal and even to split thin sheets into two layers of exactly one-half of the original thickness. Explosives can be also employed to extrude metal shapes and to .punch hard metals with the aid of dies. Shapes produced explosively are very exact and free from the fine cracks that sometimes result when pressure is applied slowly.

FOIL (фольга), metal rolled or beaten (бить / расплющивать) into a very thin sheet. Commonest aluminum foil (having largely replaced tin foil) is used in packaging. Gold foil is used decoratively and in electronics; lead foil is a radiation shield.

FLOATATION (флотация), method of concentrating solid minerals in a relatively finely divided state.

FORGING (ковка), the shaping of metals by hammering (молот) or pressing, usually when the workpiece (деталь) is red-hot, but sometimes when it is cold. Unlike casting, forging does not alter the granular structure of the metal, and hence greater strength is possible in forged than in cast metals. The  most basic method is that of a blacksmith (кузнец), who heats the metal in the open fire and hammers it into a shape against the anvil (наковальня). Today metals are forged between two dies (шаблон/пресс-форма), usually impressed with the desired shape. Techniques include: DROP  F, where the workpiece is held on the lower stationary die, the other one being held by a massive ram (ударный поршень молота) which is allowed to drop (падать) ; PRESS FORGING where the dies are pressed together, and IMPACT FORGING, where the dies are rammed horizontally together, the workpiece between.

GANGUE (пустая порода), worthless material associated with valuable mineral. 

GALVANIZING, Is the generic term for any of several techniques applying thin coating of zinc to iron or steel stock (заготовка) or finished products.to protect the ferrous base metal from corrosion; more specifically, the hot dipping (погружение) that is widely practiced with mild steel and corrugated (гофрированный) sheets. During dipping molten zinc reacts with steel to form a brittle (ломкий) zinc-iron alloy.

GUN METAL (пушечный металл), a type of bronze, normally 88% copper, 10% tin, 2% zinc. Formally used for cannons, It is now used for bearings, gear and steam fittings (детали/оснастка), being wear- and corrosion-resistant.

HALL-HEROULT PROCESS, main aluminum production method. Pure aluminum oxide, extracted from bauxite is dissolved In molten cryolite at 970 С and electrolyzed with a current of about 100KA through carbon electrodes. Molten aluminum is formed at the cathode and withdrawn from the bottom of the cell. The process was invented independently in 1886 by Charles Hall in the USA and Paul Heroult in France.

HEMATITE (гематит, железный блеск) hard red oxide mineral of iron, the chief Iron ore., also used in paints (ochre) and polishes (rouge). Hematite occurs worldwide, mainly in sedimentary (осадочный) rocks (порода), though it is formed through weathering (выветривание) from other iron minerals.

HETEROJUNCTION is a junction in a single crystal between two dissimilar semiconductors. The most important differences are generally in the energy gap and the reflexive Index.

IMPURITY SEMICONDUCTORS typical semiconductor crystals such as germanium and silicon formed by bonding individual atoms to form the crystal structure. The bonding is attributed to the valence electrons which pair up with valence electrons of adjacent atoms to form so-called shared pair or covalent bond. These materials are all of quadrivalent type; that is each atom contains four valence electrons, all of which are used in forming the crystal bonds.

INDUCTION HARDENING the use of electromagnetic induction to heat metals rapidly In order to harden them. A very high-frequency current is passed through an Induction coil (катушка) surrounding the workpiece.

INTRINSIC SEMICONDUCTORS (беспримесный полупроводник), a semiconductor in which the concentration of charge carriers is characteristic of the material itself rather than of the content of impurities and structural defects of the crystal. Electrons in the conduction band and_holes jn the valence band are created by thermal excitation of electrons from the valence to the conduction band. Thus an intrinsic semiconductor has equal concentration of electrons and holes. The carrier— concentration and hence the conductivity is very sensitive to temperature and depends strongly on the energy gap.

IRON ALLOYS are solid solutions (твердый раствор) of metals, one metal being iron. Iron is the major constituent of wrought iron and cast iron and steel, alloyed with large amounts of silicon, manganese, chromium, vanadium, molybdenum, niobium, selenium, or other metals iron forms a large group of materials known as ferroalloys that are important as addition agents in steelmaking. Iron Is also a major constituent of many special-purpose alloys developed, to have exceptional characteristics with respect to magnetic properties, electrical resistance, corrosion resistance, and thermal expansion.

IRON ORES (руда) combined iron is found as hematite (красный железняк), magnetite (магнитный ж.), limonite (бурый ж.), siderite, chromite and pyrite (серный колчедан). Iron is extracted by smelting oxide ores in furnaces to produce pig iron or wrought iron or converted steel in the open-hearth or Bessemer process.

KILLED STEEL (спокойная сталь), type of steel produced by removing some of the oxygen present in the bath at the end of the refining period and fixing the remainder in an inactive form.

LEACHING (выщелачивание), process of separation metal from the worth​less (пустой) constituent by differential or selective solution.

LEAD AND ITS ALLOYS Lead alloys formed with tin, copper, cadmium, antimony are of commercial importance. Because of its forming its own protective coating it is used in manufacture and handling sulfuric acid. The unique ductility of lead makes it particularly suitable for sheathing (оболочка) of telephone and television cables because it can be extruded in a continuous sheath. It is also used as a protective shielding (защита/экранирование) for X-ray (рентгеновский) machines and in nuclear industry.

MAGNETITE (магнитный железняк) hard black oxide of iron, as an iron ore / of widespread occurrence in igneous rocks ( порода вулканического
происхождения), it is second only in importance to hematite. Magnetite has the universal spinel structure. It is strongly ferromagnetic and was used in the ancient world as a compass, under the name of lodestone (магнетит/природный магнит).

METAL FATIGUE (усталость), deterioration (ухудшение) and progressive  cracking (растрескивание) of metal parts caused by repeated and relatively low stresses. Imperfection  in the grain structure of crystals, which often occur at notches (паз зазубрина), screw threads (винтовая нарезка), welding defects etc. accumulate after numerous cycles in which a small inelastic strain (напряжение деформация) is applied, often leading to eventual failure. METAL COATINGS (покрытие), thin films of metal bonded in order to acid specific surface properties, such as corrosion resistance, colour, attractive apрearаnсе, wear resistance, optical properties, electrical resistance or thermal protection.

MISCH METAL, an alloy composed оГ 50% cerium, 25% tantalum, 15% niobium, 10% other rare earths (редкоземельный металл), and iron. It is used to make 'flints' (кремень) for cigarette lighters and as a deoxider for vacuum tubes.

MALLEABLE or WROUGHT IRON (ковкое железо), nearly pure Iron, containing only from 0, 12%to 0, 25%of carbon. It melts at a higher temperature (1400-1500C) than cast iron. Malleable iron contains less than 0, 5% of total impurities.

METAL HYDRIDES, a compound (соединение) in which hydrogen is chemically bonded to a metal or metalloid element. The compounds are classified as ionic, transition metal and covalent hydrates.

METAL MATRIX COMPOSITE, a material consisting of two or more substances (вещество), one of which is a metal or metallic alloy, and which exhibits Its own distinctive behavior (поведение). The latter criterion sets a composite (смесь) apart from conventional (обычный традиционный) metallic materials such as steel and non- ferrous alloys, both of which contain two or more constituents. For example, the stiffness or strength of a composite may be higher than that of the Individual component, or radically different from either. Typically, metal matrix composites consist of wires (проволока), filaments (нить), fibers, whiskers, or thin  sheets of strong relatively brittle material embedded^ in the weaker but more ductile pietallic component. 

MONEL METAL, strong, hard corrosion-resistant alloy composed of 68%nlckel, 29% copper, 3% iron, manganese, silicon and carbon: used for turbine blades, propellers, etc. Originally made by smelting nickel and copper ore. It is the oldest of the commercial nickel-based alloys dating from 1905.

NICKEL ALLOYS, combinations of nickel with other metals. Nickel-based alloys may be melted in open-hearth, electric-arc, or induction furnaces in air, under inert gas, or in vacuum. Casting may be also done under the same ambient conditions. Nickel 211 and Duranickel alloy 301 are essentially binary alloys with 4, 75% manganese and 4, 5%aluminum, respectively.

NICKEL METALLURGY, the extraction and refining of nickel from its ores. Nickel's properties of strength, toughness, and resistance to corrosion have been used to advantage in alloys since ancient times. Although nickel ranks twenty-fourth in order of abundance of the elements, there are relatively few nickel deposits of importance. Selection of processes for nickel extraction is largely determined by the type of ore to be treated. Sulfide ores are amendable to concentration by floatation or magnetic separation. Lateritic ores require treatment of the total ore.

NICKEL SILVERS, alloys of copper, nickel and zinc. Nickel is added to this type of alloy primarily because of its influence upon the colour of the resulting alloys. Because of their tarnish resistance these alloys are used for tableware, zippers, camera parts, nameplates and electrical switchgear.

OPEN-HEARTH PROCESS (плавильный процесс открытого типа), technique which was until recently responsible for most of the world's steel production. It derives the alternative name, the Siemens-Martin Process from the work of Sir W.Siemens and P.E.Martin in 1850s and 1860s. The furnace has two ducts (труба) leading each to a chamber of brick checkerwork. In use, the hot exhaust gas fumes_are passed out through one duct, heating the brick to high temperature, while air intake is through the other. Periodically the streams are reversed.

OXIDATION AND REDUCTION OR REDOX REACTION (окислительно- восстановительные реакции) a large class of chemical reactions, including many familiar.processes such as combustion (горение), corrosion. Oxidation was originally defined as the combination of an element with oxygen and reduction as combination with hydrogen or loss (потеря) of oxygen. In the modern theory oxidation is defined as a loss of electrons, and reduction as gain of electrons. The two always go together.

REFINING (очистка) the purification of crude substances, especially metals, ores. Methods used Include distillation, electrolysis and floatation.

SEMICONDUCTOR (полупроводник) a material whose electrical conductivity is intermediate between that of an insulator (изолятор) and conductor at room temperature. SEMICONDUCTOR HETEROSTRUCTURES structures consisting of two different materials in junction contact, with unique electrical or electrooptical characteristics. In semiconductor heterostructures differences in energy gap permit spatial confinement of injected electrons and holes, while the differences in refractive index can be used to form optical waveguides. S.H. are also used for diode lasers, light-emitting diodes, and solar cells.

SEMICONDUCTOR LASER a device in which laser action takes place through the stimulated recombination of free electrons In the conduction band of direct-gap conductor with holes in the valence band. In recombining the electrons give up energy nearly corresponding to the band gap. This energy is radiated as a light quantum. SEMICONDUCTOR RECTIFIER an electrical component which conducts current preferentially in one direction and inhibits a flow of current in the other direction.

SINGLE CRYSTAL (монокристалл) in crystalline solids the atoms or molecules that are stacked in a regular manner, forming a three-dimensional pattern which may be obtained by a three-dimensional repetition of a certain pattern unit known as a unit cell. When the periodicity of the pattern extends throughout a certain piece of material, one speaks of a single crystal. A single crystal is formed by the growth of a crystal nucleus (ядро) without secondary nucleation or impingement (удар) on other crystals.

SINTERING (агломерация спекание), bonding together of compacted particles at temperatures below the melting point. The driving force is the decrease of surface energy that occurs as the particles merge and their total surface area lessens. The smaller the particles of powder the faster is the sintering. It is used to consolidate ores In powder metallurgy.

SMELTING (плавка), metallurgical process In which separation of the constituents is affected in a melt.

SOLDERING (пайка), joining of metals using low melting point alloy, a solder (припой), as an adhesive. Soft solder, commonly used In electronics to join wires and other components is an alloy of mainly lead and tin. The parts to be joined are cleaned and heated by applying a hot soldering iron Л flux is used to dissolve the oxides, protect the surfaces and enable the solder to flow freely.

STAINLESS STEEL (нержавеющая сталь) corrosion-resistant steel containing more than chromium, little carbon and often nickel and other metals. Made in electric furnace, there are four main types: ferritic, martensitic, austenitic, and precipitation-hardening. Stainless steels are widely used In Industry.

TEMPERING (отпуск), heat-treatment process in metallurgy used to toughen, an alloy, notably steel. The metal is heated slowly to the desired temperature, held there while stresses are relieved and excess solution precipitates out  from the supersaturated  solid solution, and then cooled, usually by rapid quenching. The temperature determines the properties produced, and may be chosen to retain hardness.

WELDING ( bringing two pieces of metal together under conditions of heat pressure or both. The most widely used today is arc welding: an electric arc is struck between the electrode and the workpieces to be joined. Sources of heat in other forms of welding include the electrical resistance (resistance welding) ' an electric arc at the joint (flash welding), a focused beam of electrons (electron beam welding), pressure alone (cold welding) and friction (friction welding). Some more recently applied heat resources include got plasma, lasers, ultrasonic vibrations and explosive impacts.
