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Abstract Co-sintered Methods
Ceramic pellets formed through the cold POIVmer'CeramiCS
/n0O

sintering process, which utilizes high pressure Powder

(300 MPa) and low temperature (100°C) =, T Liquid Acetic Acid (1M, 10 wt%)
compared to conventional sintering, were -

; g Pressure 387 MPa
found to have comparable densities to
traditionally sintered ceramics (~95%). This Temperature 126°C
process allows for close control of grain size Hold Time % hour
for applications such as varlsto.rs. Addltlonfally, Diemsiins 95%
polymers were successfully integrated into
ceramic pellets. Ceramic pellets containing a

387 MPa

3D printed object (ABS- acrylonitrile butadiene
styrene) were successfully sintered to high
density, and 28 vol.% PTFE*ZnO composites

were successfully produced via cold sintering. 3D printed ABS Thunderbird in cold sintered ZnO
Sintered at 126°C, 387 MPa using acetic acid.

126°C, 387 MPa, CH3COOH

Introduction

 Cold sintering process (CSP):
 Low temperatures (100°C) 1 -
* High pressures (300 Mpa) s G . e S
e Low vol% liquid media -

Schematic of the cold sintering process.
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* Cracking of ceramic when integrating 3D
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e CTE mismatch between polymer and
ceramic
* Yielding of polymer due to applied
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List of materials sintered to date using CSP [1]. CO N CI U S|O N
B WY, W R e " * Cold sintering enables a new class of
composite materials with disparate thermal

e Mechanisms:

* Particle rearrangement budgets
* Pressure- and temperature-assisted * Coldsintering is a disruptive processing
dissolution and precipitation technology

e \Varies from >10,000 years of evolutionary
ceramic processing
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gradient-induced nucleation

mass fransport via pressure gradients

Future Work

* Grain size control to understand the
effects of grain boundary on electrical
properties.

e Crack origination and mitigation in

mass (ransport via curvalure gradients

supersaturation of liquid phase

evaporation of liquid phase from die

pressure-anhanced dissolution

temperature-enhanced dissolution
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~ 10 min ——— pellets with 3D parts.
L »Time SEM images of cold sintered pellets: a) and b) 3D printed ABS cold sintered  Evaluate cold sintered composite
Densification stages and mechanisms of cold sintering [1]. in ZnO, c) and d) PTFE/ ZnO cold sintered composite. properties
*First cold sintered ceramics produced at Sandia: Successfully demonstrated a way to integrate polymers into ceramics*®
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