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Hot Isostatic Consolidation of Vacuum Encasulated Ceramic Powders

Overview

Ceramic powders encapsulated specially designed metallic can using an encapsulation welder under 10 Torr at elevated
temperatures. The encapsulated capsule was subjected to direct consolidation by Hot Isostatic Pressing (HIP) at desired
temperatures and pressures. Deformed capsule after HIP cycle was machined to release the dense compact. In a typical experiment
with alumina ceramics samples was found to attain a density of 3.94 g/cc and a flexural strength of 310 MPa at a relatively low
temperature of 1350°C in a single step of HIP consolidation.

Key Features
e Expertise to design cans based on the part geometry
e Engineered HIP parameters based on formulations
e Single step densification process
o  Theoretical densities
e  Scalable process

Potential Applications

e  Fabrication of theoretically dense ceramic components
e  Complex and simple geometries
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Intellectual Property Development Indices (IPDI)

e  Process established on a laboratory level
e  Scale-up and prototype module fabrication is in progress

SEM microstructure of the thermally
etched dense sample
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