Lesson 8

METAL FORMING

Taken as a general term metal forming is a manufacturing process by which parts or components are fabricated from the metal stock. In the specific technical sense metal forming involves changing shape of a piece of metal.

In general terms, it may be classified, however, into five categories: mechanical working, such as forging, rolling, drawing and various sheet-forming processes; casting, powder metallurgy and fiber metal forming and joining processes.
Extrusion is forcing of solid metal through a suitable orifice under compressive forces. Most metals can be extruded though the process may not be economically feasible for high-strength alloys. The most widely used method of producing extruded shapes is direct hot extrusion process. In this process a heated billet of metal is placed in a cylindrical chamber and then compressed by a hydraulically operated ram. The opposite end of the cylinder contains a die having an orifice of the desired shape.

The extrusion of cold metal is variously termed cold pressing, cold forging, cold extrusion pressing and impact pressing. The term cold extrusion becomes popular in steel industry while impact extrusion is more widely used in the non-ferrous field.

The advantages of cold extrusion are higher strength because of-severe strain- hardening, good finish and dimensional accuracy, and economy due to fewer operations and minimum of machining required.

Metal rolling is reducing or changing the cross-sectional area of a workpiece by the compressive forces exerted by rotating rolls. The original material for sheet into the rolls is usually an ingot from a foundry. The largest product in hot rolling is called a bloom, by successive hot-and then cold- rolling the bloom is reduced to a billet, slab, plate, sheet, strip, and foil, in the decreasing order of thickness and size.

Metal casting is the introduction of molten metal into a cavity or mold where upon solidification it becomes an object whose shape is determine by mold configuration. Casting offers several advantages over other methods of metal forming: it is adaptable to intricate shapes, to extremely large pieces and to mass production; it can provide parts with uniform physical and mechanical properties throughout; and, depending on the particular material being cast, the design of the part, and the quantity being produced, its economic advantages can surpass other processes.
Two broad categories of metal-casting processes exist: ingot casting (which include continuous casting) and casting to shape. Ingot castings are produced by pouring molten metal into a permanent or reusable, shape. Following solidification these ingots (or bars, slabs or billets, as the case may be) are then processed mechanically into many new shapes.

Casting to shape involves pouring molten metal into molds in which the cavity provides the final useful shape, followed only by machining or welding for specific application. There are four basic types of these casting processes: sand, permanent, die, and centrifugal.
