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Chapter 11 Metal-Casting Processes and Equipment
This chapter is organized around the main classifications of casting practices. The first metal castings were made between 4000 and 3000 BC. By using of stone and metal to melt copper. Over time, various casting processes with their own properties and applications have been developed. Two trends have had a significant impact on the casting industry. The first is the mechanization and automation of the casting process, which has led to significant changes in the use of equipment and labor. Advanced machines and automatic process control systems have replaced traditional printing processes. Another major trend is the increasing demand for high-quality litters with thick dimensional tolerances. 

Expendable molds, usually made of sand, gypsum, ceramics, etc. Usually mixed with various adhesives (adhesives) to improve properties. The form consists of a model; some processes such as sand and mold can replace the mold, but the model is used again to make more molds. Such processes are called permanent forms and permanent education processes. On the other hand, the investment framework uses a model for each return. This is an example of an expendable-mold, expendable pattern process. The Permanent molds is made of metal which is resistant to high temperatures. As the name suggests, they are used repeatedly and are designed so that the cast iron can be easily removed and the mold used for subsequent castings. Metal molds are better conductors of heat than non-metallic disposable molds; the freezing melt thus experiences a higher cooling rate, which in turn affects the microstructure and the size of the melt granules. Composite molds are made of two or more different materials (such as sand, graphite and metal) that combine the advantages of each material.

The mold used in a mold is made of metal or graphite and is used repeatedly to produce a large number of parts. Because metals are good conductors of heat but do not emit gas, perennial fungi generally have a melting effect that is different from sand or other composite castings. With permanent mold design, the cost of molds and equipment is relatively high, but the process is cheap for large production processes. Low waste loss, relatively high dimensional accuracy and good surface detail can be achieved. The main categories for continuous and continuous casting processes are sand, shell molding, plaster molding, ceramic molding and vacuum casting. The traditional method of melting metal is found in sand molds and has been used for thousands of years. Sand casting is still the most common type of casting; In the United States alone, this method injects around 15 million tons of metal annually. Typical applications for sand casting are motor buffers, large turbine wheels, propellers, hydraulic systems and various other products and components. Shell moldings have developed rapidly because they can produce many types of printed parts with tight dimensional tolerances and good and inexpensive surface properties. 
In plaster-molding process, the mold is made of plaster of paris (gypsum or calcium sulfate) by adding powder and quartz to increase strength and control the time needed for the gypsum to harden. These components are mixed with water and the resulting suspension is poured into a rack. The ceramic casting process (also known as cope-and-drag investment casting) is similar to the plaster casting process, but uses refractory casting which is suitable for high temperatures. The evaporation model and the investment casting process are sometimes referred to as the consumption casting model or the utility model process. They are unique because they need to make molds and cartridges for each casting, while cartridges can be reused in the process described in the previous section. Typical applications are cylinder heads, engine blocks, crankshafts, brake components, distributors and engine supports.

The melting process of the evaporation model uses an isoform model that evaporates in contact with liquid metal to form a melting cavity. This process, also called foam loss casting, is referred to as a complete casting process. This has become one of the most important smelting processes for ferrous and non-ferrous metals, especially for the automotive industry. Investment-casting process, also known as the lost wax process. The term inversion is based on a model that is reversed (surrounded) by refractory material. Candle models need to be handled with care because they are not strong enough to resist the throwing force. Unlike the plastic models, candles can be recycled and reused. In permanent molds (also known as hard molds), both parts consist of molds made of materials that are very resistant to erosion and thermal fatigue, such as cast iron, steel, bronze, graphite or high melting metal alloys. 
Vacuum casting is an alternative to sweeping, shell casting and green sand slopes and is particularly suitable for complex thin-walled (0.75 mm) shapes with uniform properties. With this principle, thin-walled hollow jets can be produced by continuous casting: a process known as mud casting. In injection molds (also called injection molds or low pressure molds), molten metal is pushed upward by gas pressure in graphite or metal form. The weight remains until the metal is fully embedded in the mold. Composite molds consist of two or more different materials and are used in roofing and other casting processes. They are usually used to model complex shapes such as turbine wheels. Composite molds increase dimensional stability, increase dimensional accuracy and surface quality of mold components and can help reduce overall costs and processing time. Other casting processes include compression molding (a combination of casting and forging), semi-solid metal forming, rapid freezing and melting of individual crystal components. The Melting processes and their control is also an important factor in the casting process. Casting is generally subject to further processing to achieve the desired final shape and surface properties and to achieve the required surface quality and dimensional accuracy.
