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Yttrium Zirconia and dental prostheses
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Zirconia
5-vr follow-un.
Survival rate !

Technical complications !

Framework fracture !

Veneer fracture (Chipping) 1
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TENSILE STRESS= RESIDUAL STRESS+ EXTERNAL STRESS

Residual Sfress

Locked-in shresses generated during the cooling process

- Compressives
- Tensilee




Residual Stress

Metal Framework Zirconia Framework
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Residual Sfresy
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Crystallina Transformation

Zirconia Framework

SEM observation+ XRD, Raman

-m transformation ?

Tholey M. et al. Dent Mater 2009
Hallmann L et al. J Prosthet Dent 2014




Deﬂﬁgwom measurermnents

Vor of diffusion processes
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Jakubowicz 8., Sadoun M, Douillard T, Mainjot A. Dent Mater 2014
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Deflection measurements  oses
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No monaclinic phase buf interdiffusion zone ?

Confocaol Raman miscroscopic and EDS analysis
[ Feldspathic ceramic

2 microns-deep silicon-zirconium interdiffusion zone

Durand JC et al. Dent. Mater. 2012
Durand C et al. J. Mater. Sci. Mater. in Med. 2012
Ramos CM et al. ) Prosthet Dent 2014 2




SEM and FIB naonotomography

Observation of sfructural changes

Mainjot A, Douillard T, Grémillard L, Sadoun M, Chevalier J., Dental Materials, 2013
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Residual Sfress

Importance of Veneer-Framework thickness rafio

Rerisbar b gk (nin 1)

Melnjet Ak; Sehajer B5; Vanhevadsn AJ; S3d3un 1, Beak Meter: 3813 iy

Residual ;‘rress
of framework material

Tnfluence

- Alumina
-Y1ZP
-ZTA

0.7+1.5
Classic cooling
Sintered without liner

Fukushima K, Sadoun M, Cesar P, Mainjot A. Dent Mater 2014 e A R

eASURED sTRESS. WPs




External Stress

Clinical risk factors: Retrospective study at the University of Liege

- Parafunctional habits
- Absence of occlusal splint '

- Restorations on implants

- Ceramic restoration as antagonist
- Multi-units restorations

- Hard-milling manufacturing!

TKoenia v, Vanheusden 4, Mainjot &, submited \
Papaspyridskas £t a1 Cin Oral Impl Res 2013 (16 £PD's on implants) ®
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External Stress

External Stress

{

S-mths follow up




External Stress
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Zirconia

Alternative fo the classical veneering process

Pressed Vaneerlng Ceramlc
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Data Acquisition Data processing Manufacturing
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CAD-CAM processes:Limitations

Accuracy

CAD-CAM processes:Limitations

Economical and environmental aspects

>
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IrCQp e couns
Full Zirconla Crowns < .
D X gy
| \ , - > 7

Zirconia

Less abrasive than other ceramic maferials

Lithium Disilicate
Reinforced Glass Ceramic

| Feldspathic Glﬂss Ceramic

MATERIAL and ANTAGONISTIC WEAR>

Kim et al, J Dent, 2012
Preis et al, Denfal Mater 2011

Yung et al, J Adv Prosthodont, 2010
Suputtamongkol et al, Dent Mater 2008

Conclusio
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