Zirconia
Instruction
for use
Milling, Finishing, Sintering, Tips&Tricks

Because we are an Italian excellence where values such as passion and resourcefulness are breathed in the air.
Because we offer a product designed with and for the customer. For us,
feedback is precious because it allows us to continuously improve the device.
Because our zirconia is synonymous with safety. Each batch is subjected to
strict and scrupulous checks to guarantee high quality standards.
Because we choose the best! Since 2008, we have been using the exclusive
powders of Tosoh Corporation, a leading Japanese company in the production
of zirconium oxide.
Because we are dynamic and consequently also our product is! Thanks to the
continuous evolution of powders, we improve, increase and develop the
Zircodent line.
Because we are one of the few companies worldwide to have the right to
display the special “100% made from Tosoh Powder” logo synonymous with
quality, safety and excellence.

Mission - our Goals
“Being a winning team
capable of guiding the customer passionately towards change
giving them the prospect of unlimited prosperity “
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Zircodent
Zirconia
for CAD CAM
100% Made in Orodent 100% Made in Italy
Orodent, using only high quality raw materials from company Tosoh from Japan, produces directly in its
factory in Castelnuovo del Garda (VR) Zirconia discs of the “Zircodent” range.
Available in various heights and types, they are compatible with the major Cad-Cam milling systems
currently on the market.

ZIRCODENT
Zirconia Discs for Cad Cam

ZIRCODENT TYPES
Zircodent Flexural Translucency
Strenght
Types
(1mm)
White
Matt H

High

translucent

Bleach

Preshaded

1400
Mpa

1200
Mpa

1200
Mpa

1200
Mpa

Gold
800 MPa

800 Mpa

Gold
1200 Mpa

1200
Mpa

Multilayer
600 Mpa
600 MPa

Eos

Multilayer
1200 MPa

35%

43%

Crowns

Bridges

Full
Bridges

Sintering
Temperature

Type and Usage

1450°

It is perfect for copings,
pontics for up to 14 units.
It is suited for veneering
with ceramic, because it
opacifiesthe stump

1530°

From single crowns to
large bridges up to 14
units, both anatomic and
reduced for veneering with
ceramics.
With a SPARKLING
WHITE for anatomic

45%

1530°

43%

1430°(for a
MATT effect) or
1530°(for an
High Translucent
Effect)

With high translucency
and high bending strength
for copings, pontics up to
14 units

1530°

With a NATURAL BASIS
similar to A1 good for anatomic crowns and bridges
for up to 6 units

1530°

With a NATURAL BASIS
similar to A1 it’s good
for anatomic crowns and
bridges for up to 12 units.

1530°

Multilayer with the
highest translucency and
600MPa, suited for single
crowns.

47%

45%

49%

8001100
Mpa

up to 48%

1200
Mpa

45%

1530°

1530°

crown and bridges for up
to 14 units

MULTIGRADATION
ZIRCONIA ideal both for

copings and fully anatomical restorations for up to

6 units.
MULTILAYER
ZIRCONIA ideal both for

copings and fully anatomical restorations for up to

12 units.
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CAD-CAM
Procedure
To ensure a high quality treatment that can satisfy the customer in the long term, in addition to
fine materials and excellent quality, it is appropriate to also give importance to
professional preparation and processing.

CAD-CAM
Procedure

CAD TYPS
MINIMUM THICKNESSES/CONNECTIONS STRUCTURE
Anterior sector
Crowns
United crowns
Bridges until 3 elements
Bridges of 4 or more elements
with two intermediate elements
Bridge flag with an extension
element

Minimum thickness (mm)
0,6
0,6
0,6

Connection’s Section in mm2
9
9

0,6

10

0,7

10

CAM TIPS
Processing: Zircodent blocks can be milled either dry or with water cooling. With the dry milling
technique you watch out for fine powder that can irritate the eyes and skin and damage the lungs.
We ask you to ensure that the aspirator works extremely well. With the water cooling Milling use
only product of biological compatibility. The milled structure is shortened at 20% in the sintering
phase (1500°), Therefore, a proper support is recommended. The parts must be placed in the
sintering furnace.
Milling’s parameters
FOR ALL MACHINING ATTACK ANGLE 1 °
ROUGHING: Spherical tool: length 20 mm diameter 2 mm
Removal: 33% in terms of cutter diameter
20000rpm, Progress xy 2000mm/min, Removal in z 0.6mm
FINISHING: spherical tool: length 20 mm diameter 1mm
Removal: 15% in terms of cutter diameter
29000rpm, Progress xy 1000mm/min, Removal in z 0.05mm.
Preparation Line: spherical tool: length 20 mm diameter 1mm
29000rpm, Progress xy 350mm/min, Removal in z 0.05mm.
Holding inner cavity: spherical Tool: length 20 mm diameter 1mm
29000rpm, progress xy 1000mm/min, removal in z 0.05mm
External Finish: spherical Tool: length 20 mm diameter 1mm
29000rpm, Progress xy 2300mm/min, Removal in z 0.05mm
Upturn machining allowance: spherical Tool: length 10 mm diameter 0.6mm Removal: 10% in terms
of tool’s diameter 29000rpm, Progress xy
400mm/min, Removal in z 0.04mm
EMERGENCY EDGE >0.2MM
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FINISHING
Procedure

BEFORE SINTERING
For Orodent’s zirconia elements finishing is indispensable the use of suitable tools. Unsuitable tools
can lead to edge separation or localized overheating. To remove the elements from the disk,
it is recommended to observe the following warnings:
- Zirconia always breaks where the thickness is lower. To avoid damages of the work or its parts, disconnect the connections by reducing their thickness a bit at a time and evenly until separation from
the disc.
- It is recommended that all milling work, always possibly, be finished with tools before sintering
phase.
- Finish only with suitable tools, with a low number of revolutions and with little pressure
(otherwise, you can cause detachments especially in the fringe area).
- Do not use polishing rubbers on dyed restorations.
- Milled objects must be carefully removed from disc with diamond tools for a micromotor..
- We recommend using only small diameter endmills.
- Too thin edges are not suitable for sintering because the edge zone becomes too short during sintering.
- Clean the restoration after completion. To remove the milling dust, pass a jet of compressed air
without oil and / or thoroughly clean with a soft brush.
- Make sure all milling debris has been removed before sintering.
- Do not sandblast the restoration with corundum or polishing beads.

8

www.orodent.com -

Visit our website to stay updated on all the news of Orodent srl, products, courses, assistance and much more!

Sintering
Phase
THE LONGER YOU HEAT, THE BETTER IT GETS
This phase is often overlooked, but really is the “keystone”of the whole process.
Indeed it’s precisely in this step that zirconia acquires all its translucency and flexural strenght properties.
For this reason, Orodent developed different cycles for sintering.
They shall be chosen , each time, according to the element’s thickness.

SINTERING
Tips and Programs

ZIRCONIA: A BAD HEAT CONDUCTOR

Zirconia is a material of low thermal conductivity and is heated in a layered manner. Therefore, the larger the thickness of the elements constituting the structure to be sintered, the
larger the time required for homogeneous heating. The rate of rise of the sintering furnace
must be inversely proportional to the maximum thickness present in the structure, taking into
account the thickness

SINTERING PROGRAMS

Remember: the heat treatment must be chosen regarding the type of the work - namely
single crowns, full bridges ecc - not the type of the Zirconia (white matt, high trans or multilayer)!
Let’s see some examples
P1: Heat treatment from single crowns <1 mm

- Heating gradient: from 6 ° C / min for 240 min (4.00h) to 1530 ° C
- Maintenance: 120 min (2.00h)
- Cooling gradient: 8 ° C/min for 180 min (3.00h)
- Opening of the zirconia furnace up to max. 100 ° C
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SINTERING
Tips and Programs

P2: Heat treatment from reduced single tooth to bridges of 2 to 5 elements

- Heating gradient: fro m 6 ° C / min for 120 min (2.00h) to 750 ° C
- Maintenance: 30 min (0.30h)
- Heating gradient: from 3 ° C / min to 240 min (4.00h) to 1530 ° C,
- Maintenance: 120 min (2.00h)
- Cooling gradient: from 8 ° C / min for 180 min (3.00h)
- Opening of the zirconia furnace up to max: 100 ° C

P3: Heat treatment fully anatomical crowns and bridges <6 mm

-Heating gradient: from 6 ° C / min for 120 min (2.00h) to 750 ° C - Maintenance: 20 min (0.20h)
-Heating gradient: from 3 ° C / min for 90 min (1.30h) to 1000 ° C - Maintenance : 30 min (0.30h)
-Heating gradient : from 2 ° C / min for 240min (4:00) to 1530 ° C - Maintenance: 120min (2.00h)
-Cooling gradient: from 8 ° C / min for 180 min (3.00h),
-Opening of the zirconia furnace up to max: 100 ° C
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SINTERING
Tips and Programs

P4: Heat treatment for large bridges (Toronto)> 6 mm

-Heating gradient: 6 ° C / min for 120 min (2.00h) to 750 ° C - Maintenance :: 20 min (0.20h)
-Heating gradient: 3 ° C / min for 120 min (2.00h) to 1000 ° C - Maintenance: 30 min (0.30h)
-Heating gradient: 1.5 ° C / min for 360min (6.00h) to 1530° C - Maintenance: 180 min (3.00h)
-Cooling gradient: 8 ° C / min for 240 min (4.00h)
-Opening of the zirconia furnace up to max: 100 ° C

P5: Fast heat treatment for reduced single element < 1 mm

−Heating gradient: from 15 ° C / for 60 min. up to 900 ° C
−Heating gradient: 10 ° C / min. for 60 min. up to 1500 ° C; Maintenance: 120 min
−Cooling gradient: 25 ° C / min
−Opening of the zirconia furnace up to max. 100 ° C
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SINTERING
Tips and Programs

TIPS AND TRICKS BEFORE SINTERING
Pre-sintered zirconia, in the chalky state, provides maximum workability for the best performance of tools. To
avoid damages, please note the following:
1. After each use, clean the disc holder so that the disc is lying on a flat surface. An uneven surface could cause
cracks.
2. Gradually close the disc holder, being careful to tighten the screws evenly and progressively with a maximum force of 0.15 Nm (We recommend using a torque wrench).
3. Clean the top holder after every run. An uncleaned area, could cause too much pressure on the part of the
disc where the residual powder is left. These pressing points could cause damages and fractures.
4. When using a milling machine that also produces metal products, it is important to clean and dry the machine from the lubricant coolant. It could be amalgamated with zirconia powder causing malfunction and tool
breakage.
5. The connections must be separated from the milled element a bit at a time with caution. The complete
removal of each connector could create too much stress in the thinnest areas of the milled element.
6. Up to 5 elements it is possible to comfortably recline the elements on alumina beads (Fig.1)
7. To facilitate the sintering of the most important thicknesses, place the cusps upwards
8. For better heat radiation, it is advisable to lift the container of the elements with thicknesses.
9. Design the connector with a maximum diameter of 2 mm.
10. Zirconia always breaks where the thickness is lower. To avoid damages of the work or its parts, disconnect
the connections by reducing their thickness a bit at a time and evenly until separation from the disc.

TIPS FOR LONG BRIDGES - FRAME & POSITION IN OVEN
1. It is recommended to position the work so that it remains parallel to the resistors (Fig. 4)
2. Over 6 total elements, a stabilization bar (frame) with a thickness of less than 5 mm must be prepared and
possibly emptied during the design phase. The full and thickness stabilizer can cause deformations or structural damage in most cases (Fig 2).
3. If possible, we suggest designing the work with the connectors that are located on the thicker elements (eg:
elements without cavities) .Fig.3
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SINTERING
Tips and Programs

Fig. 2

Fig. 1

Fig. 4

Fig. 3
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AFTER

Sintering
LAST BUT NOT LEAST
Type of ceramic, heating and cooling speed, characterization, cementation: each step is important to
obtain a quality result.
ORODENT offers some tips and details not to be underestimated to better treat this magnificent
material such as Zirconia.
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AFTER SINTERING
Little Advise

STAIN & GLAZE WITH VISION ARTISTIC 3D

Orodent suggests a KIT of stains for the characterisation and in order to achieve greater
threedimensional intensity and depth. The result will be natural and homogeneus. The components of the Vision-3D Artistic System consist of fluorescentpaints, sculpture masses and a
special glaze mass.
STORAGE AND PROCESSING INSTRUCTIONS

- Please store dry and at room temperature.
- The pastes must not come into contact with water!
- Mix pastes and masses well before each use!
- Do not change Sculpture masses in consistency. If too much fluid is used, the modelling stability is no longer guaranteed.
- For a layer thicknesses over 0.4 mm on zirconia, should be used Vision-zircon layering ceramic.
Important! Mix pastes and materials thoroughly before each use!

SCULPTURE
MASS

EFFECT STAINS

SHADES

VISION 3D ARTISTIC SYSTEM COMPONENTS
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Name

Indication

Shade A

Base/Chroma

Shade B

Base/Chroma

Shade C

Base/Chroma

Shade D

Base/Chroma

3D Stain Blue

Incisal/windows

3D Stain White

Brightener/Halo

3D Stain Grey

Incisal

3D Stain Honey

Chroma/Effect

3D Stain Redbrown

Effect/Fissure

3D Stain Olive

Effect

3D Stain Pink

Incisal/gingival

3D Stain Red

Gingiva

3D Stain Violet

Incisal

3D Stain Darkbrown

Fissure/Effect

3D Mamelon Ivory

Mamelon/Halo

3D Clear

Structure Layer

3D Incisal

Structure Layer

3D Opal

Structure Layer

3D Artistic Blue

Structure Layer

GLAZE

Glaze Paste

STAIN

Staining Fluid

www.orodent.com -

Translucent

Opacity

Opalescence

Fluorescence

Effect
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Sculpture

AFTER SINTERING
Little Advise

SURFACE PREPARATION

- Glazed and smooth surfaces must be lightly roughened or beaded with glass beads. 50 μm
and max.2 bar air pressure.
- Then clean with steamer or distilled water in an ultrasonic cleaner.
Important! Mix stains well before use - store for longer can lead to a slight
segregation between the paint powder and the fluid lead!

CHARACTERIZE/INDIVIDUALIZE

- Wet the surface with a little liquid and glaze.
- Colouring in the desired colours and effects.
- Colour fixation firing
FIRING PARAMETER
Firing

Start Temp

Drying

Heat Rate*

Final Temp

Hold Time

Vacuum

Zirconia Color
Fixation

450°C

2 min

25-30°C

800°C

1 min

yes

Glaze firing Zirconia
full anatomical Glasur

450°C

2 min

25-30°C

790°C

1 min

yes

3D Sculptur Mass
Firing

400°C

4 min

25-30°C

750°C

1 min

yes

*The heating and cooling rate depend on the size of the zirconia structure
(from 25°C to max 30°C per minute) Es:
TORONTO BRIDGE: 25°C per minute
BRIDGES from 3 to 6 elements: 28°C per minute
CROWNS and BRIDGES OF 2 ELEMENTS: 30° per minute
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AFTER SINTERING
Little Advise

GLAZE FIRING

- Depending on the desired degree of gloss, a further glaze firing may be necessary.
See Glaze firing table:
Firing

Start Temp

Drying

Heat Rate*

Final Temp

Hold Time

Vacuum

Glaze Firing Sculptur
masses

450°C

2 min

25-30°C

745°C

1 min

yes

SCULPTURE MASS
By overcoating the ceramic surface which has been individualized with Stains, a three-dimensional
colour layer effect is achieved, which can hardly be distinguished
to a regular multi-layering veneering. Especially for fully anatomical translucent zirconium as well as
lithium disilicate when space is limited, an
optically natural aesthetics is easily achieved. The optimum layer thickness of the Sculpture materials
are 0.1 to max. 0.4 mm layer thickness. In addition regular
layering materials (vision LDL or vision zircon) should be used according to the respective framework
material.
The consistency of the sculpture materials should be similar to that of venee-ring composites.
» Take out a small amount and knead it with a clean spatula.
» Apply the desired mass to the surface of the ceramic restoration and modelate the mass with a
clean brush into the desired shape.
» With a dry fanned fine brush you can introduced crosswise and length-wise structures into the surface. (picture)
» The sculptures masses are fired according to instructions.

3D SCULPTURE FIRING PARAMETERS:
Firing

Start Temp

Drying

Heat Rate*

Final Temp

Hold Time

Vacuum

400°C

4 min

40°C

750°C

1 min

yes

3D Sculptur Mass
Firing
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CEMENTATION
Tips

ZIRCONIA CEMENTATION

- Ossiphosphate cement
- Ionomeric glass cement
- Resinous cement
- Self-adhesive cement
ADHESIVE PROBLEMS

Cement containing MPD phosphate groups (Panavia, Superbond, Alloy Primer) bind
chemically the core into Zr, increasing the adhesion strength (Friederich R. 2002,
Lehm-ann,2009).
In that case cementation must be done with an adhesive tecnique amd with related issues:
- Self-adhesive cements (Unicem) can be have good adhesion strenght (Bulot D,2003).
- Blasting before cementation does not seem to reduce the number of decementations
(Harder, 2009), even though it improves the adhesion strenghts in the lab (Lehmann,
2009).
- It does not get enough roughen from HF (no glassy components).
- It does not roughen from sand-blasting – not from chemical bind with silan becuase
of low silica presence (<1%)
-Treated with silanization (Rocatec) from high adhesion values, 17 MPa (Bo-Kyoung
2005) but not long lasting for aging tests (12,8 Mpa dopo 150 giorni - Kern M, 1998).
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ORODENT SRL
Address: M.G. Agnesi, 8-10 CAP:37014
City: CASTELNUOVO d/G - VERONA (VR)
Nation: ITALY
Phone: +39 045 6450635
E-mail: sales@orodent.com
www.orodent.com

