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Yttria stabilised zirconia (YSZ) is known as an
oxygen-ion conducting material and one of the commo
electrolyte materials for solid oxide fuel cell (8O) due
to its good ionic conductivity as well as chemiaatl
mechanical stabilities.

For polycrystalline YSZ, the oxygen-ion
transport property is attributed to the oxygen ion
conductivities of bulk (grain) and grain boundaagd it
has been generally known that oxygen-ion condugtixi
bulk is superior to that in grain boundary. Nanstajtine
YSZ has a large specific area of grain boundans the
conductivity of grain boundary, including transgort
between the grains and also in/along the grain thayn
is critical, although the observed behaviours stebe
controversial, and possible microscopic stressbas
been considered. On the other hand, the oxygen-ion
conductivity of YSZ nano-films strained in a mudijer
structure has been intensively studied. Significant
enhancement of the conductivity due to stressfstras
been observed, although the stress effect on grain
boundary conductivity has been less discussed caupa
to that on other contributions such as conducésitf
bulk and interface between substrate layers.

The oxygen-ion transport characteristics of the
grain boundary in YSZ are normally extracted frdma t
characteristics of polycrystalline samples, wherthas
been also evaluated using bicrystal or two singjstals
in previous studies. A direct oxygen ion transfetween
YSZ/YSZ involving no neutral oxygen atom was
confirmed, although a large resistance due tortteface
between YSZ/YSZ was obtained. The effect of the
contact stress between two YSZ single crystals gvew
was not considered in those studies.

Not only grain boundary, but also oxygen-ion
transfer at every interface, e.g. between
electrolyte/electrode in SOFC, is an importantéssn
most cases, an interface is subjected to contassst
(pressure); however it has not been quantitatively
considered. For assessment of the oxygen-ion gaasf
an interface under various contact stresses, iagest
method should be established.

In the present study, first, oxygen-ion transfer
between yttria-stabilised zirconia single crystas
investigated under mechanical contact stress. T®@ Y
single crystal plates were piled up between platinu
meshes, and contact stress was mechanically agsied
shown in Fig. 1. The interfacial conductivity aslivees
the bulk conductivity was successfully measuredh wits
setup.

As shown in Fig. 2, the interfacial conductivity
is greatly influenced by the contact stress, whetka
bulk conductivity is almost independent of the stteThe
interfacial conductivity is significantly increaswdth
increasing the contact stress, whereas the intatfac
capacitance also increases with the contact stféss.
activation energy for the interface conductivityl 35 —
111 k J/mol, and appear to change slightly. The

The reason for change of the interface
characteristics with the contact stress is undsgudision.
The most reasonable explanation for the increasaeof
conductivity with stress could be that an enlargeinoé
the actual contact area between the YSZ plates dmie
increased thapparent conductivity; however, the contact
stress increases only the interfacial conductigityost
without changing the bulk conductivity. The present
experimental result therefore indicates that theeoled
increase of the conductivity could be not Hpparent
increase due to the enlargement of the contactbarean
intrinsic enhancement due to the contact stress/strain
between the YSZ plates, which requires detailedystu

The proposed method was also applied to
estimate interfacial characteristics between YSZ
electrolyte and LSCF (La-Sr-Co-Fe-O) cathode. The
interfacial characteristics between YSZ/LSCF under
various stresses were successfully obtained.

Mechanical
loading

Fig. 1 Impedance measurement of YSZ/YSZ
under mechanical contact stress
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Fig. 2 Impedance plot of YSZ/YSZ measured under
various mechanical contact stresses



