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No Rheological model  Correlation Application class  Eq.no
1  Newtonian model T=Uy Newtonian fluids (1)
[18]
2 Power law T=k,.Y" n<1: pseudoplastic (2)
(Ostwald's model) n=1: dilatant
[21]
3 Carreauand Yasuda's "B — 1+ [}*-.n;r)"]E Pseudoplastic (3)
model [22] =i 4
4 Cross's model [23] % = [1+ (\y)"] Pseudoplastic (4)
5 Casson's model [21] 7%°=70"+ (up.7)" Viscoplastic, (5)
non-ideal
(Bingham plastic)
6 Herschel and T=To+kp.¥" Non-Newtonian (6)
Bulkley's model [24] (general)
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No Slurry-viscosity model  Correlation Application  Eq. no
class
1 Einstein's model [11] w=1+K.d Pseudoplastic (7)

2 Mooney's model?[12] Wy = exp( Pseudoplastic (8)

b \1(-256m)
— } Pseudoplastic (9)

3  Krieger and Dougherty's L, = [] —( '
model [13]
4 Chong et al. model [14] u, = [l + 0.75 =

2
d)m-dj Viscoplastic  (10)

5 Liu's model [15] u=la.(ém—do¢|™" Pseudoplastic (11)

* In the original works k is a constant and takes different values in the range of 1.35
to 1.91.
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Abstract

Fuel cells are electrochemical devices that convert chemical to electrical energy. Two
different there is of fuel cells exist including planar and tubular design, among which the
tubular design has to better stability against thermal cycles, faster start up time and higher
volumetric power and etc. In this research extrusion process was used to prepare micro
tubular solid oxide fuel cells. After die design, the proper paste composition for anode
material and graphite layer was determined by rheological analysis. The viscosity
measurements, frequency sweep was were performed. The proper paste composition of
the anode paste was 79.5 wt% powder NiOYSZ, 15.5 wt% water, 3 wt% glycerin and 2
wt% methyl cellulose and proper paste composition of the graphite paste was 59 wt%
powder graphite, 35.5 wt% water, 2 wt% glycerin and 3.5 wt% methyl cellulose. In order
to investigate the effect of graphite poreformer on density, viscosity and extrudability,
pastes with 0, 5, 10 and 20 wt% poreformer was prepared. The tension test and DMA
analysis was also done. The specimens were sintered at 900 °C, 1000 °C, 1100 °C, 1250°C
and 1400 °C. The density, thickness, hardness and bending strength was measured. The
microstructure of the samples was analyzed by FESEM.

Keywords: Solid oxide fuel cell, Micro tubular, Extrusion, Rheology, Mechanical
properties, Anode.
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