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Casting is a manufacturing process where a metal or metal alloy, in the liquid state, is emptied into a mould with shape and measures corresponding to those of the part to be produced, the proposal start with a brief explaining the normal process of castings and its properties then it explains the two different methods of casting as a suggestion to improve surface quality, reduce waste and cost of the manufacturing process of bushes and sleeves.
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The metallurgy journey began with the discovery of copper in Anatolia (now Turkey). But in the early days the casting process did not yet exist. The objects were moulded only at the base of the blow. It is believed that the inauguration of the metallurgy itself occurred entirely by chance. The most accepted theory is that by accident a copper ore has fallen into the coals of a furnace; the "eureka" occurred when someone noticed the melting and subsequent hardening of the material in a different form. (Pargaonkar, S.Prabhune, V.Patil, A.Deshapande, & S.Y.Sonaye, 2015)
RAW MATERIAL: Copper deposits were common. These were mines located at a shallow depth and easy to identify thanks to the greenish colour of the ore (the reddish colour of the copper appears after working on the metal.
Casting: The ore should be heated to temperatures between 650 and 700 ° C for the extraction of pure copper. Craftsmen were casting inside stone containers in open-hearth furnaces - soil holes lined with stones MOLDS AND FINISHING: The molten copper was poured into moulds carved into the very rock from which the stone pieces had been removed. The objects were still shaped under the heat of bonfires. The finish was done by friction of stones of varied surfaces (Griffiths & Kawai, 2010). 
AGE OF BRONZE - 3000 A.C.
Brass - alloy of copper and arsenic or copper and tin - was initially produced in the Mesopotamian region (present-day Middle East). It is believed that their discovery was also accidental: when blacksmiths threw a copper ore into the fire that, luckily, was "contaminated" with arsenic or tin. The presence of these compounds greatly enhanced the durability of copper, making bronze a much harder and stronger metal. The introduction of bronze has had such an effect on the world that it is the definitive landmark for the end of the Stone Age.
RAW MATERIAL: As with copper ore, brass in the raw state was obtained by the so-called surface mining, being removed from mines or caves up to 100 meters deep
FOUNDRY: More elaborate furnaces, with stone walls, allowed to reach temperatures of up to 1,200 ºC. But the novelty was the very alloy of metals: the ore melted, the union of the two materials generated a new metal, of a much higher quality
MOLDS AND FINISH: The liquid bronze was placed in stone molds, already in the shape of the desired object. After the hardening of the material, the craftsmen hit the stone containers to remove the pieces. In the case of more complex objects, several molds were used together. The abundant metal that reigned in the place of bronze Iron production began in the region of Anatolia (the same as copper). Your discovery is also a mystery. One hypothesis is that, unwittingly, rocks with iron ore have been placed in furnaces to aid in the melting of other metals, leaving pieces of molten iron as a remnant. Be that as it may, the iron spread rapidly, bringing deep impacts. For example, it boosted the formation of the first cities and began to build social strata that until then had no access to this apparatus. RAW MATERIAL: There is no clear evidence of when and how its extraction was discovered. But, like its predecessors, the iron was removed from surface deposits and mines, only in its case on a much larger scale. FOUNDRY: Iron ore was put together with coal in a forge. But as the forges did not reach the point sufficient to melt the iron (1530 ° C), a material filled with impurities was obtained. Then, the blacksmith worked on this material, varying the temperature, until obtaining a quality metal. MOLDS AND FINISHING: The objects already took on almost definitive shape with the cheek during the casting process. In the finishing, the irregularities were corrected, and, with the polishing, the pieces brilliance was guaranteed. THE COPPER MAN With you, Ötto, the oldest known representative of the metal era In 1991, the discovery of the frozen body of a man on a glacier in the (Otto valley in the Austrian Alps left the scientific community in a state of flux. He was the earliest representative of the metal era who had heard of it. Nicknamed the Ötto, the "copper man" lived around 3350 BC and carried traces to prove its "metallic" origin: an ax with copper blade and hairs of arsenic. Scientific analysis revealed other details of his life, as well as his violent death. A chipped stone arrow found on her shoulder, for example, showed that Ötto spent his last moments trying - in vain - to flee pursuers. TIMELINE 8000 BC Parallel to the beginning of the Polished Stone Age, some people already work copper 7000 BC Beginning of Chinese farming communities 6500 BC Creation of the Code of Hammurabi in Babylon 900 BC The Phoenicians are firmly established as a maritime power in the Mediterranean 753 B.C. Legendary Foundation of Rome 539 B.C. he Persian Empire was born under the command of King Cyrus II 323 BC. Death of Alexander the Great year 400 Iron Age Ends.




[bookmark: _Toc536477750]Advantages of Casting
1. can present external and internal shapes from the simplest to the most complex
2. They may be limited in size only by the restrictions of the facilities where they will be produced
3. Can be produced within varied patterns of finish and dimensional tolerance (between ± 0,2 and 0,6 mm)
4. It allows great savings in weight, because it allows the obtaining of walls with almost unlimited thicknesses.
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The prim metallic material to produce castings is
ferrous alloys (iron alloys and
carbon and non-ferrous alloys (copper, aluminum, zinc and
magnesium) (Parashar, 2004)
The process of manufacturing these parts by means of casting
can be summarized in the following operations:

Confection
This step consists of building a
model with the approximate shape of the part to be cast. That
model will serve for the construction of the mold and its dimensions
must predict the contraction of the metal when it solidifies
as well as possible over metal for subsequent machining
piece. It is made from wood, aluminum, steel and plastic resin.

Mould
The mould is the device in which the molten metal is placed so that the desired part is obtained. It is made of refractory material composed of sand and binder. This material is moulded onto the model which, after being removed, leaves a cavity in the shape of the part to be cast. The moulding stage allows to distinguish the various casting processes, which are classified as follows:
sand moulding or temporary moulding by gravity
dry sand
sand-cement moulding in metallic or permanent mould
by gravity
under pressure

Breeding
Male is a device, also made of sand, that has the purpose of forming the voids, holes and recesses of the piece. They are placed in the moulds before they are closed to receive the liquid metal.
Fusion
It is the stage in which the melting of the metal happens. Leakage The casting is the filling of the mould with liquid metal.
Demoulding
After a certain period the part solidifies within the mould, depending on the type of part, the type of mould and the metal (or alloy), it is withdrawn from the mould manually or by mechanical means.
Deburring
The deburring is the withdrawal of the feed channels, massif and burrs that form during casting. It is performed when the part reaches temperatures close to those of the environment.
Cleaning
The cleaning is necessary because the piece presents a series of incrustations of the sand used in the making of the mould. Usually it is made by means of abrasive jets.
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The proposal is to use gravity die casting and investment casting
Gravity Die
Gravity casting is a very simple process and consists of using the force of gravity to fill and solidify metal parts without the use of external forces. The use of sand moulds or prototypes made in wax is quite common. These techniques, besides being reliable, is economical and effective. For a precise finish, the oven must be suitable for the chosen technique and the metals or alloys used. The time and temperature control should be meticulous. JUNG equipment meets the requirements of the most varied projects with the advantage of high energy and
Advantages
•Good dimensional accuracy
•Smooth cast surfaces
•Thinner walls can be cast as compared to sand
•Inserts can be cast-in (such as threaded inserts, heating elements, and high strength bearing surfaces).
•Reduces or eliminates secondary machining operations.
•Rapid production rates.
•Casting tensile strength is higher than sand casting.
Disadvantages
•High initial cost.
•A large production volume is needed to make this an economical alternative to other processes
PROCESS
Gravity Die Casting employs cast iron moulds which allow aluminium & zinc castings to be produced more accurately and cheaply than with sand castings.
•Tooling costs of gravity die casting are a fraction of those needed for high pressure die castings.
•The rapid chilling gives excellent mechanical properties whilst non-turbulent filling ensures production of heat treatable gravity castings with minimal porosity.

Investment Casting
Also called lost wax casting
Castings allow the production of components with accuracy, repeatability, versatility and integrity in a variety of metals and high-performance alloys
Process is generally used for small castings
Steel castings of up to 300 kg and aluminium castings of up to 30 kg
Can produce complicated shapes
Requires little surface finishing
Minor machining
Advantages
Form flexibility Tight dimensional tolerances
High productivity High dimensional accuracy Good surface finish
Low cost compared to conventional machining
Wide range of materials used
Parts without partition lines
Minor thicknesses lower than those obtained by Shell Molding
Disadvantages
It allows the production of Small and medium-sized parts Long and demanding process of obtaining the models
A mould is used to prepare a wax pattern of the part to be made.
The wax pattern is made using sand or gravity die casting.
Process:
1. Elaboration of the models in wax
2. Construction of the model tree
3. Immersion of the tree of models in a bath of refractory of refractory mud - primary coating)
4. Deposition of layers of refractory material to constitute a body in ceramic shell self-resistant
5. Destruction of the wax model by melting
6. Baking of the ceramic material from the molding to completion of the clamping process
7. Leaking of the molten metal
8. Dropping of the molding
9. Cutting of the gypsum, finishing of the parts and ddimensional controll
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Wax can be used to produce parts for aircraft engines, stainless steel, heat resistant alloys, aircraft combustion systems, stainless steel, aluminium alloys and heat resistant alloys; aircraft control instruments, aluminium and its alloys, copper-beryllium alloys, magnesium alloys, bronze silicon alloys. gas turbines, stainless steel, nickel alloys, heat and wear resistant alloys, in small armaments, of alloy steels, copperware; in operatizes machinery and accessories, in medical and dental equipment; in optical equipment, in textile equipment, in typewriters and office equipment, as well as in other applications.
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The sand-casting process is the most widespread because pieces of all sizes and shapes-except the most complex-and almost any metal can be cast in sand. Casting in metal moulds produces a very fast contraction which, in some alloys of lesser mechanical resistance, can result in cracking. On the other hand, certain alloys have melting temperatures which can damage the metal moulds. However, casting in metal moulds gives better surface finishes, within narrower dimensional tolerances, with thinner sections and requires less machining than sand casting.
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