POWER FORGING

Power forging is the modern equivalent of the traditional hand forging. Using 200 tonne presses and precision die sets the metal is squeezed into the required shape. The original hand forged keys were formed using little more than a steel plate into which the key shape had been cut using a hammer and chisel. The metal would have been forced into the using a hammer or a hammer and punch.

Oboe key making was once a very large cottage industry in France. The keys were hand forged by families, each would probably specialise in making one or two particular keys. The keys were used by the French oboe makers and also thousands of sets of keys were exported for use by foreign makers. The machine forged and cast keys of today cannot match the elegance and style of the early hand forged keys.

Modern power forging is not a cheap method of producing keys due to the high cost of the machinery and dies and is best suited to high volume production where thousands of items are required. Depending on the actual key shape the correct amount of material is first blanked out from sheet or cut off from bar. The material would then be part formed, possibly two or three times to position the material in the correct orientation for the final pressing. An intermediate annealing would possibly also be required between each stage.

The material would then be squeezed to shape between the final dies under great pressure. The amount of material originally used is critical and they always ensure that there is a slight excess of metal. This excess ensures that during the final press the material is subjected to the full force and completely fills the die cavity and producing a frill of waste around the edge. This excess is removed by shearing using dies or by hand with a belt linisher. 

 If you look at the Photographs of the stages that Yamaha keys undergo during forging. The top key shown is a clarinet speaker key and they use four forging operations and a final shearing operation. The lower key is an Eb/Ab which they use three forging operations and a final shearing operation.  Then each would have several machining operations before the key is completed.

This should give you a good idea why forging keywork is expensive. Each operation requires machinery dies and tooling to complete just one key.

Drop forging is a metal shaping process in which a heated workpiece is formed by rapid closing of a punch and die forcing the workpiece to conform to a die cavity.  A workpiece may be forged by a series of punch and die operations (or by several cavities in the same die) to gradually change its shape.  Drop forging is also called impression die or closed die forging, or rot forging.

Process Characteristics
	
	Gradually forms heated metal by singular or repeated blows in a sequence of individual or multistage die cavities
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	Produces a parting line and flash on the workpiece; flash must be removed
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	Typically requires machining to obtain dimensional tolerances and good surface finish


