UNIT - VI

Q1 Explain Non-ferrous Metals and Alloys with properties?

Ans:

Structure and properties of copper
Copper Properties

Physical Properties of Copper: 
• Malleable and Ductile 

• Excellent Electrical Conductor 

• Excellent Alloying Characteristics 

• Non-Magnetic 

• Essential Nutrient to Life

• Resistant to Corrosion 

• Machinable 

• Formable

• Excellent Heat Transfer Characteristics 
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• Durable 

• Recyclable 

Specific Properties of Copper: 

• Chemical Symbol: Cu 

• Atomic Number: 29 

• Atomic Weight: 63.54 

• Density: 8960 kg m(-3) 

• Melting Point: 1356K

• Specific Heat at 293K: 0.383kJkg(-1)K(-1)

• Thermal Conductivity: 394W m(-1) K(-1) 

• Electrical Conductivity (%International Annealed Copper Standard): 100% 

• Electrical Resistivity: 1.673x10(-8) ohm-m 

• Crystal Structure: Face Centered Cubic 

Q2 Explain different Forms of Copper: 

Copper is shipped to fabricators mainly as cathode, wire rod, billet, cake (slab), or ingot. Through extrusion, drawing, rolling, forging, melting, electrolysis, or atomization, fabricators can form wire, rod, tube, sheet, plate, strip, castings, powder, and other shapes. These copper and copper-alloys are then shipped to manufacturing plants that make products to meet society's needs.

Q3 Explain Applications of copper?

Ans:

Applications

The major applications of copper are in electrical wires (60%), roofing and plumbing (20%) and industrial machinery (15%). Copper is mostly used as a metal, but when a higher hardness is required it is combined with other elements to make an alloy (5% of total use) such as brass and bronze.[16] A small part of copper supply is used in production of compounds for nutritional supplements and fungicides in agriculture. Machining of copper is possible, although it is usually necessary to use an alloy for intricate parts to get good machinability characteristics.

This is a list of copper alloys or alloys in which copper is usually the base metal.

· Arsenical copper

· Beryllium copper (beryllium)

· Billon (silver)

· Brass (zinc)

Calamine brass (zinc)

Chinese silver (zinc)

Dutch metal (zinc)

Gilding metal (zinc)

Muntz metal (zinc)

Pinchbeck (zinc)

Prince's metal (zinc)

Tombac (zinc)

Bronze (tin, aluminum or any other element)

Aluminum bronze (aluminum)

Arsenical bronze

Bell metal (tin)

Florentine bronze (aluminum or tin)

Glucydur

Guani​n

Gunmetal (tin, zinc)

Phosphor bronze (tin and phosphorus)

Ormolu (Gilt Bronze) (zinc)

Speculum metal (tin)

· Constantan (nickel)

· Copper-tungsten (tungsten)

· Corinthian bronze (gold, silver)

· Cunife (nickel, iron)

· Cupronickel (nickel)

· Cymbal alloys (Bell metal) (tin)

· Devarda's alloy (aluminum, zinc)

· Electrum (gold, silver)

· Hepatizon (gold, silver)

· Heusler alloy (manganese, tin)

· Manganin (manganese, nickel)

· Nickel silver (nickel)
Q4 Explain different Copper Alloys?

Ans:

Bronze

There are many different bronze alloys but modern bronze is typically 88% copper and 12% tin. Alpha bronze consists of the alpha-solid solution of tin in copper. Alpha bronze alloys of 4–5% tin are used to make coins, springs, turbines and blades. 
Commercial bronze (90% copper and 10% zinc) and Architectural bronze (57% Copper, 3% Lead, 40% Zinc) are more properly regarded as brass alloys because they contain zinc as the main alloying ingredient. They are commonly used in architectural applications.

Bismuth bronze is a bronze alloy with a composition of 52% copper, 30% nickel, 12% zinc, 5% lead, and 1% bismuth. It is able to hold a good polish and so is sometimes used in light reflectors and mirrors.

Properties

· Bronze is considerably less brittle than iron. 

· Typically bronze only oxidizes superficially

· Copper-based alloys have lower melting points than steel or iron, and are more readily produced from their constituent metals. They are generally about 10 percent heavier than steel, although alloys using aluminum or silicon may be slightly less dense.

· Bronzes are softer and weaker than steel—bronze springs, for example, are less stiff (and so store less energy) for the same bulk. 

· Bronze resists corrosion (especiallyseawater corrosion) and metal fatigue more than steel and is also a better conductor of heat and electricity than most steels. 

· The cost of copper-base alloys is generally higher than that of steels but lower than that of nickel-base alloys

The major uses are

· Fasteners

· Pumps and valve components

· Pipe fittings

· Heat exchangers

· BearingsDoor fittings

· Railings

· Church doors

· Window frames

· Hinges

· Wall ties

· Fastener material for marine applications,

	Brass is the generic term for a range of copper-zinc alloys with differing combinations of properties, including strength, machinability, ductility, wear-resistance, hardness, colour, antimicrobial, electrical and thermal conductivity, and corrosion-resistance.

	Brasses set the standard by which the machinability of other materials is judged and are also available in a very wide variety of product forms and sizes to allow minimum machining to finished dimensions. Brass does not become brittle at low temperatures like mild steel.

Brass also has excellent thermal conductivity making it a first choice for heat exchangers (radiators). Its electrical conductivity ranges from 23 to 44% that of pure copper.
	


Q5 Explain Aluminum and Its Alloys? Also explain their properties.

Ans:

· Melting point of Al 6600C

· Light weight, density is about 1/3 that of steel or copper alloys

· Certain aluminum have a better strength to weight ratio than that of high strength steel

· Have good malleability and formability, high corrosion resistance and high electrical and thermal conductivity.

· An ultra pure form of Al is used as photographic reflectors. Non tarnishing characteristics

· Non toxic, non magnetic, and non sparking Electrical conductivity of the electric conductor grade is about 62% that of copper.

· Relatively soft and weak. Strength can be increased by cold working, alloying and heat treatment.

· High machinability and workability 

· Aluminum alloys are prone to porosity due to gases dissolved during melting process

Properties

· High corrosion resistance

· Excellent machining properties

· Light weight

· High thermal/electrical conductivity

· High ductility/easily deformable
Some of the many uses for aluminium metal are in:

· Transportation (automobiles, aircraft, trucks, railway cars, marine vessels, bicycles, etc.) as sheet, tube, castings, etc.

· Packaging (cans, foil, etc.)

· Construction (windows, doors, siding, building wire, etc.)

· A wide range of household items, from cooking utensils to baseball bats, watches 

· Street lighting poles, sailing ship masts, walking poles, etc.

· Outer shells of consumer electronics, also cases for equipment e.g. photographic equipment.

· Electrical transmission lines for power distribution

· MKM steel and Alnico magnets

· Super purity aluminium (SPA, 99.980% to 99.999% Al), used in electronics and CDs.

· Heat sinks for electronic appliances such as transistors and CPUs.

· Substrate material of metal-core copper clad laminates used in high brightness LED lighting.

Alloys of aluminium

· AA-8000: used for building wire in the U.S. per the National Electrical Code
· Aluminium also forms complex metallic alloys, like β-Al-Mg, ξ'-Al-Pd-Mn, T-Al3Mn

· Al-Li (lithium)

· Alnico (aluminium, nickel, cobalt): used for permanent magnets

· Duralumin (copper)

· Kryron
· Magnalium (5% magnesium)/used in airplane bodies, ladders,etc.

· Nambe (aluminium plus seven other undisclosed metals)

Q6 Explain Titanium and its alloys with their properties?

Ans:

Titanium is a chemical element with the symbol Tiand atomic number 22. It has a low density and is a strong, lustrous, corrosion-resistant (including sea water, aqua regia and chlorine) transition metal with a silver color

Titanium can be alloyed with iron, aluminium, vanadium, molybdenum, among other elements, to produce strong lightweight alloys for aerospace (jet engines, missiles, andspacecraft), military, industrial process (chemicals and petro-chemicals, desalination plants, pulp, and paper), automotive, agri-food, medical prostheses, orthopedicimplants, dental and endodontic instruments and files, dental implants, sporting goods, jewelry, mobile phones, and other applications

Alloys of titanium

· Beta C (vanadium, chromium)

· 6al-4v (aluminium, vanadium)

Applications

· Blisks

· Turbochargers

· Aeroengine Fan Blades

· Titanium Oxide

