
51Annual Report 2018/19 Contact  Martina Johannes • Phone +49 36601 9301-4960 • martina.johannes@ikts.fraunhofer.de

1  Wear track TZP2, coarse grai-

ned (left), and wear track TZP2a, 

2 Translucency of TZP ceramics.

XRD measurement after hydrothermal treatmentAt Fraunhofer IKTS, there is a wealth of experience in the area 

of raw material dispersion and shaping. Using cost-effective 

commercial submicron-powders, it was made possible to create 

a ceramic material which combines increased translucency 

(Figure 2), hydrothermal resistance (diagram), high hardness, 

and wear resistance (Figure 1): tetragonal yttria-stabilized  

zirconia (TZP). Such ceramics are ideal for dental implants, but 

also for industrial applications.

Analysis has shown that translucency of TZP can be achieved by 

reducing the grain size of the microstructure and by reducing 

-

ments of the in-line transmission of TZP ceramics with different 

mean grain sizes in the microstructure (TZP-2: 340 ± 30 nm, 

hot isostatic pressing (HIP). A reduction of the grain size by 55 % 

doubles the translucence. Even without HIP (TZP-3), there is a 

visible increase in translucence at an average particle size of 

190 ± 10 nm. Furthermore, hydrothermal aging was simulated 

for 200 hours at 134 °C and 2 bar in the autoclave. The diagram 

shows the subsequent phase composition. While sample TZP-2 

showed a rapid increase of the monoclinic phase, samples TZP-2a 

and TZP3 presented no increase of the monoclinic phase, are 

therefore hydrothermally stable.

Additionally, interference microscopic images of wear tests 

times as wear-resistant as coarse-grained probes.
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2.7 10-7 mm³/mN 0.64 10-7 mm³/mN




