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Non- Ferrous Metals 383

~Aluminium-Copper Allpy contains copper up to 4 per cent. Less liable to burning 'Lhe al!o'y
produces light castings that are stronger and tougher than that made from aluminium. It is

mainly used in automobile industry for casting,

Aluminium-Zince Alloy contains zince up to 15 per cent and is used for light casting which can
be easily machined or forged into desired form. These are very sensitive to high temperatures in
melting and in solid form exhibit low strength and brittleness when heated above 50° C. Alloys
l containing 15 to 25 per cent zinc are harder, stronger, but less ductile and more difficult to roll
or draw. If percentage of zinc is increased above 25 the alloy suffers decrease in strength when
excessively worked, either hot or cold. Aluminium zinc alloys have well defined yield points.

Aluminium-Silicon Alloy Aluminium alloys containing 5 to 15 per cent silicon are important
because their excellent casting qualities, including excellent fluidity and freedom from hot-
shortness, permit the pouring of thin intricate sections. They also have high resistance to
corrosion, are good conductors of heat, and have low thermal expansion.

14.3 COPPER

Copper is extracted form ores, e.g.. copper pyrite,

: Flue gases
suchas, chalcopyrite (CuFeS,, 34.5 per cent copper),
malachite (CuCO, + Cu(OH),, 57.3 per cent copper)
and copper glance (Cu,S, 79.8 per cent copper). "
Nearly all the copper is extracted by smelting, After e HokgRees
= gt Py A i AT flames
calcining the ore it is mixed with silica and coke. S )
YO I T . ! = — il
Then it is oxidized in Bessemer converter where Lining — m Al Fuel
removal of major portion of iron and sulphur s
compounds is effected. The crude copper thus e S

produced is known as blister copper which is cast
into small pigs. The blister copper contains many  Fig. 14.3 Roasting of Copper-Pyrite Ore
impurities and is refined in the reverberatory in Reverberatory Furnance

finance (Fig. 14.3) or by electrolysis.

In reverberatory furnance the sulphides are oxidized and the cuprous oxide exerts cleansing
action on the base metals in the crude copper. A larger excess or a deficiency of cuprous oxide
in the copper makes it weak and brittle which make it necessary to remove any excess which
remains after the impurities have been skimmed off. This is achieved by the addition of
charcoal and green wood to the bath. Fire refining imparts malleability, toughness a \d ductility.
Electrolytic refining is used when pure grade copper is required for electrical purposes, and
where there is a considerable quantity of gold or silver associated with the crude copper.

Properties Copper is a bright shining metal of reddish colour which turns greenish on exposure
to weather. Copper is malleable and ductile and can be worked in hot and cold conditions, It
is not weldable, except on red heat. Itis soft and good conductor of heat and electricity. The
electrical resistivity of copper having less than 0.1 per cent hon-metallic impurities lies be tween
0.155-0.15% ohm per metre gramat 20° C, The resistivity increases with the content of impurities
and with amount of wire drawing. Its tensile strength is high,

Uses Copper is extensively used for electrical pur

' poses, tubes for condensers and for other
conductors which must withstand corrosion. In buij

Idings copper is used for roofing, sheeting
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384 Building Ma terials

and damp proofing. Its use is restricted in the appliances and connections used for water
supplies in houses.

Alloys
The alloying elements most frequently used with copper are zinc, tin, and lead. Some of the
important alloys made with copper are brass and bronze.

Brass is an alloy 60-90% copper and 10-40% zinc. The colour is silvery-white for low content
of copper and copper-red for higher copper content.

Brass may be either cast or wrought. Brass for castings usually contains 30-40% zinc. Tin
(2-3%) when added increases hardness but decreases ductility. An addition of about 2 per cent
lead renders brass easy to turm, file and polish but ductility and strength are reduced. Aluminium
(1-6%) when added raises the strength but decreases the ductillity. Cast brasses are stronger
and more ductile than either of their components, copper and zinc. Compared to copper its
electrical conductivity is quite low.

The zinc content is 37-45% for brasses suitable for forging, rolling or extruding and hot
working. Brasses used for extruding contain 2-4% lead to make them flow easily through dies.
Lead, however, lessens the amount of reduction in working, which these alloys will withstand
without cracking, makes the metal more susceptible to bruning during melting. The brasses
brought into shape by cold working have copper to zincratio 2.1 and 3:1, the former being used
for making sheets, wires and stamped and drawn articles.

Brasses with copper to zinc ratio 1:1 are used for brazing brass goods. They have a very high
crushing strength but are too brittle for mechanincal working.

Alloys containing 57-63% copper are called Muntz metals also known as yellow metals. These
are used for making bolts, rods, tubes and extruded shapes. Alloys having 70-75% copper are

| used for making cartridge cases, condenser tubes and spinning operations. With
| 80-85% copper the brasses take a good polish resembling gold and are used for making medals
w and artificial jewellry.

Manganese Bronze contains small percentage of tin (0.5-1.5%), iron (0.51.0%), manganese
< 0.5 perceny and lead (< 0.2 per cent). On account of its high strength (551.1.6 N/mm? in
tension), the facility with which it can be rolled or forged, and its resistance to salt water
manganese bronze is extensively used in marine engine, propeller blades and condenser tubes:

Naval Brass ha.? same coposition as that of manganese bronze except it does not contain
franganese and iron. It is slightly weaker but more ductile than manganese bronze

Stero Metal is brass containing 38 per cent zinc and 1.5-2.0%
. .5-2.0% iron and co -
“hyarauttc cylinders working under heavy pressure. B

Delta Metal contains 50-65% copper, 50-30% zi
e i foa , 90— ne, 0.1-5% iron and 0.1-19 ;
as mild steel having a tensile strength of 413.7-551.6 AL 1 17/0 tin and is as strong

Bronze

Bronze is an alloy of copper and tin wi

( th one or more additional

&9!2 k[j:er cer.n) is alloyed with tin (5 per cent) the bronze is known as cc:;;:;:.bz];nu;:g l;er
ng coins. Copper (88 per cent), tin (10 per cent) and zinc (2 per cent) results in Gun merc;r]
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