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ABSTRACT

This study examines a hybrid additive manufacturing approach called Extreme Particle Impact
Consolidation (EPIC), that combines cold spray deposition and sintering, applied to pure copper and
copper-based alloys. By comparing as-sprayed and as-sintered stages to traditional press and sinter
powder metallurgy, we assess interparticle bonding, density, and mechanical properties. Results show
cold spray’s potential for higher initial density and flexibility in geometry, positioning it as a valuable
alternative shaping technology as casting and forging capabilities decline.

INTRODUCTION

The application of powder metallurgy or particulate materials (PM) has been used by human beings since
ancient times. Powder particle size range that is used in the PM industry generally lies between 0.1 to
1000 micrometres. Powder particles are available in various sizes, widely different powder morphologies,
and are produced by myriads of different processes!. PM has been an integral part of the progress of
human civilization since ancient times. As mankind progressed through the three ages (Stone Age to
Bronze Age to Iron Age), the art of metalworking also progressed and often included what can be
considered as PM-based processing. The Bronze Age, which spanned from around 3300 to 1200 BCE,
later gave way to the Iron Age around 1200 BCE. Copper was used by humans for tools and ornaments
before the widespread use of bronze. However, the relative softness and low durability of copper
eventually led to the development of a copper alloy, bronze (90% Cu and 10% Tin), which was harder and
more durable.
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