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In order to help make correlations between microstructure and prospects for superplastic forming,
grain boundary chemistry in doped 3-mol%-yttria-stabilized tetragonal zirconia polycrystals (3Y -
TZP) and doped 8-mol%-yttria-stabilized cubic zirconia (8Y -CSZ) specimens has been measured
via high-spatial-resolution energy-dispersive X-ray spectrometry (EDS). Additives included
glass (1 - 5wt % silica, 1 wt % lithium-aluminum-silicate, 1 wt % barium-silicate, or

1 wt % borosilicate) or 10 wt % alumina. These constituents, which were added to accommodate
strain and additionally impede grain growth in 8Y-CSZ, were chosen because they do not form
intermediate phases during sintering or testing.

Spectrometry was performed using an EMISPEC Vision integrated acquisition system interfaced
to a Philips CM200FEG AEM. EDS spectrum lines (typically 20 points, 0.5 to 2.0 nm spacing,

10 to 20 s dwell/point) were acquired across edge-on grain boundaries and across grain-boundary
triple-points. The probe diameter was typically 2 nm (with ~1.5 nA), but to reduce beam damage
noted in some specimens and to improve spatial resolution, some specimens were examined with a
finer probe (1.2 nm FWHM; 0.5 nA). Some spectrum lines were acquired with automatic
correction for drift.

The results of this AEM study, and the correlations to observed mechanical properties germane to
superplasticity (fracture characteristics and high temperature tensile deformation behavior), will be
discussed.
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