SAND2006- 6397C

FABRICATION OF MESO-SCALE NANOCRYSTALLINE

METAL COMPONENTS BY WIRE EDM

Pin Yang, Thomas E. Buchheit, Michael P. Saavedra, and Paul G. Kotula
Sandia National Laboratories, Albuquerque, NM 87185-0959 U. S. A.
Christopher J. Saldana, M Ravi Shankar, James Mann, Srinivasan Chandrasekar and W. Dale Compton PURDUE

| NN DD"‘

Y &3 . . =
CA LN Purdue University, West Lafayette, IN 47907-1287 ENFITERE
Sandia is a multiprogram Laboratory operated by Sandia Corporation, A Lockeed Martin Company for the United States Department of Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000.
Abstract

Research has shown that severe plastic deformation during machining operations can produce nanocrystalline metals and alloys with superior
mechanical properties. These nanocrystalline materials are hard and therefore are difficult to fabricate into engineering parts especially for meso-scale
components. In this study, meso-scale components such as gears and flexures were directly fabricated from an extrusion-cut nanocrystalline inconel 718
alloy by pu-electro-discharge machining (u-EDM) process. The objective 1s to demonstrate that the combination of these techniques 1s a viable
manufacturing process to produce nanocrystalline meso-scale components for engineering applications. Special attention 1s placed on the mechanical
properties of extrusion-cut nanocrystalline inconel alloy and microstructure changes associated with extrusion-cutting and EDM processes.
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Figure 5. Nanocrystalline inconel possesses a greater
hardness than bulk specimen (aged inconel).
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Figure 1. Photographs of (A) extrusion-cutting, (B) free
machine chip, and (C) extruded foil.
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