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' Cerium oxide Doped with Samarium

¥ Cerium oxide Doped with Gadolinium
¥ Cerium oxide Doped with Calcium

¥ Bismuth Yttrium Oxide

® Yttria-Stabilized Zirconia
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' Chemical Vapor Deposition (CVD)
¥ Screen Printing

¥ Tape Casting

¥ Electrophoretic Deposition

® Sol-gel Coating

* Spray Coating
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' Inkjet Printing (1JP)
¥ Solid Free Forming (SFF)
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' Rapid Prototyping (RP)
" Additive Manufacturing (AM)
¥ Computer Aided Design (CAD)
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' Selective Laser Sintering (SLS)
¥ Stereo Lithography (SLA)
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' Fused Deposition Modelling (FDM)

" Nozzles

¥ Three-Dimensional Printing (3D Printing)
¥ Green density

> Composite
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' Rayleigh

¥ Kelvin
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' Sweet

¥ Continuous inkjet printing

¥ International Business Machines
¥ Drop On Demand (DOD)

¢ Zoltan

F Cannon

¥ Bubble Jet Printing

* Hewlett-Packard (HP)

* Thermal Inkjet Printing

' Sachs

" Evans
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' Print head
" Nozzle plate
¥ Electromagnetic

¥ Push-mode design
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' Squeeze-mode design

¥ polyethyleneterephtalate
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' Bend-mode design

¥ Shear-mode design
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' Tantalum aluminum

¥ Hafnium boride
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' Edge shooter

¥ Side shooter L Roof shooter

¥ Back shooter
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' Frequency
" Electro forming
¥ Polyimide

¥ Laser ablation
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' Functionally Graded Material (FGM)

¥ Scanning Electron Microscopy (SEM)
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' Transmission Electron Microscopy (TEM)

¥ Laser Particle Size Analyzer (LPSA)
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' Spin coating
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WD: 4.78 mm MIRA3 TESCAN
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Abstract

Solid Oxide Fuel Cells (SOFCs) are electrochemical devices to produce clean energy that
converts chemical energy into electrical energy. Their need for high operating
temperature made a challenge for commercialization of SOFCs. Reducing the thickness
of the electrolyte layer is the most effective way for reducing the operating temperature
of SOFCs. Inkjet printing that is a familiar method for printing computer data onto a
paper, has become a high yield and cost effective method in the past few years to
preparation of thin films.

In this thesis, prepared suspensions from Yttria Stabilized Zirconia (YSZ) were used to
produce thin electrolyte layers on the graphite substrates. In order to evaluate the
printability, rheological properties of suspensions consist of density, surface tension and
viscosity were measured. Printed layers were pre-sintered at 900 °C to burn out graphite
substrate and polymeric materials. The effects of time and temperature of sintering were
investigated in order to get dense and non-defective layers. The thicknesses of layers were
measured by optical microscope that was showed a non-uniform thickness of layers by
the average amount of about 60 um after 400 times of sequential printing. Structural
properties were examined by Scanning Electron Microscopy (SEM) and X-Ray
Diffraction (XRD). Also, mechanical properties were examined by Nano indentation.
Experimental results revealed that inkjet printing can be as an acceptable and
commercialize method to produce thin film electrolytes in SOFCs.

Keywords: solid oxide fuel cell, inkjet printing, Yttria Stabilized Zirconia, mechanical

properties
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