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Chapter 10 Fundamentals of Metal
This chapter defines relationships among the many factors involved in casting. Casting is the solidification process where molten metal is poured into a mold and cooled. Metal can flow through various aisles (holes, channels, runners, riser systems and gates) before reaching the final cavity in the mold. Bernoulli's theorem, the law of continuity, and Reynolds century are analytical tools used to design nozzles to maintain adequate flow rates and to overcome deficiencies associated with fluid flow. Basically, the casting process involves pouring molten metal into a mold that is formed after the piece has been produced, thereby strengthening and removing the piece from the mold. As with all other manufacturing processes, it is important to understand basic research to produce prints that are cheap and economically affordable and to determine the right mold design and technique. 
The Solidification as well as cooling of a metal in a mold is influenced by several factors, including the metallurgical and thermal properties of the metal. The shape of the mold also has an important effect because it affects the rate of cooling. Solidification of pure metals at a constant temperature, while alloys harden at a temperature range. The phase diagram is an important tool for determining the freezing point or freezing point for technologically important metals. After the molten metal is poured into a mold, a series of events occur during metal solidification and cooling to room temperature. These events affect the size, shape, uniformity, and chemical composition of the grains formed by casting, which in turn affect the overall nature of the metal. Important factors that influence these events are the type of metal, the thermal properties of the metal and its shape, the geometrical relationship between the volume of the shape and the surface and the shape of the shape.
The composition and rate of cooling of molten metal affects the size and shape of particles and dendrites in freezing alloys. The size and structure of barley and dendrites in turn affect the properties of solid cast iron. Solidification time is a function of melting volume and surface. The grain structure of the nozzle can be modified in various ways to achieve the desired properties. If the metal works during compaction and cooling, cavities can form at the foundry. Porosity caused by gas produced during solidification can be a big problem, especially because of the negative impact on the mechanical properties of the casting machine. Due to lack of control of material and process variables, different casting errors can occur.

Although most metals shrink during compaction, gray cast iron and some aluminum alloys also develop. Dimensional changes and cracks (hot tears) are difficulties that can occur during compaction and cooling. Seven basic categories of fusion defects have been identified. Melting practices have a direct impact on the quality of casts and printing processes such as modeling and casting, casting, casting, cleaning, heat treatment, and exploration. Because some properties in all forms are expected to meet design and service requirements, the relationship between properties and structures developed during compaction is an important aspect of casting.

Many tests function to measure liquidity, although none is generally accepted. In one of these conventional tests, liquid metal is passed along the channel at room temperature; the distance the metal moves before it freezes and stops flowing is a measure of its liquidity. This length is clearly a function of the thermal properties of the metal and the shape and shape of the channel. However, the flow test is useful and simulates a useful initial situation. The ability of a liquid metal to fill a dead hole is known as fluidity, which consists of two basic factors: the properties of the molten metal as well as the pouring parameters. The following features of molten metal influence fluidity: 
Viscosity: With increasing viscosity and decreasing temperature sensitivity (viscosity index) liquidity decreases. Surface tension: The high surface tension of the molten metal reduces liquidity. For this reason, oxide films on the surface of the molten metal have a significant negative impact on fluidity. For example, a surface oxide film triples surface tension into pure cast aluminum. Inclusions: Because it does not dissolve, containment can significantly weaken liquidity. This effect can be checked by observing the viscosity of the liquid with and without sand particles. Liquids with sand have a higher viscosity and hence lower liquidity.

Solidification Pattern of the Alloy: How coagulation works can affect liquidity. In addition, liquidity is inversely proportional to freezing intervals: the shorter the interval (as is the case with pure and eutectic metals), the greater the liquidity. In contrast, alloys with large freezing areas (eg. Solid solution alloys) have less liquidity. Liquidity and fluid flow and thermal properties of the system are affected by the following casting parameters: Mold Design: fluidity is influenced by the design and size of the gas, stairs and risers. Mold Material and its Surface Characteristics: The higher the thermal conductivity of the mold and the rough surface, the lower the solubility of the liquid metal. Preheating the mold increases liquidity, but slows metal solidification. As a result, casting develops coarse grains and is therefore less resistant. Degree of Superheat: Superheat (defined as the temperature of the alloy rising above the melting point) increases liquidity by slowing the hardening process. The degree of heat is often replaced by the pouring temperature because it is easier to identify. Casting speed: The lower the casting speed of the molten metal in the mold, the lower the solubility due to the higher cooling rate during slow casting. Heat transfer: it directly affects viscosity of the metal. Although complex, the term melt force is generally used to describe how light metals can dissolve to provide good quality parts. The slope includes not only fluid, but also type of pouring exercise.
