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Abstract
In recent years, monolithic machined aluminum components have rapidly replaced sheet metal assemblies
throughout the aerospace industry. The monolithic structures are lighter, less expensive, and stronger than their
sheet metal counterparts. Monolithic structures require less special tooling, fewer hand operations, and less
assembly time. This presentation describes the research activities and breakthroughs that led to the rise of
monolithic components. The story starts with testing of high speed machining theories in the 1970’s. In this time
frame, it became clear that solid carbide tools would be quite capable of surviving the cutting temperatures in
aluminum machining, and that a new class of machine tools would be required to support them. In the 1980’s, as
the design of spindles and machine tools advanced into the high speed range, the development of reliable chatter
prediction tools began to dominate high speed machining research, and the drive to simplify the techniques for
shop floor chatter avoidance became a powerful force. In the 1990’s it became clear that there was growing value
in the ability to produce very thin structures by machining, and research shifted to the cutting tool geometries and
machining strategies required to manufacture thin components in the 1990’s. By the late 1990’s and early 2000’s,
the ability to produce very thin structures allowed the dramatic replacement of sheet metal assemblies by
monolithic machined components. The trend is still underway, and machined monolithic components are still on the
rise. This paper reviews the research history and the coupled business changes that radically changed aerospace
manufacturing.
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