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BACKGROUND

The quality of sintering has a decisive
influence on the strength and translucency of zir-
conium oxide and therefore also on Nacera Pearl 
and Nacera Pearl Q3 materials.

A very fine grain structure forms once the sinter-
ing temperature rises above 1450°C. 
This exhibits excellent strength and adequate 
translucency. If the temperature and therefore the 
energy input is increased, a granular growth be-
comes established that leads to increasing translu-
cency but also to lower strength.
(See Fig. 1).

Nacera
Calibrate

SINTERED CORRECTLY?

Do we really know whether our 
zirconium oxide crowns are sintered properly? 
Or do we only know the sintering curve quoted by 
the manufacturer that we can programme in our
furnace and hope that the inside of the furnace 
works as we want it to? Are we not also aware of 
the usual wear in systems that can gradually man-
ifest in inferior results without being noticed and 
therefore lead to poor aesthetics?

This problem becomes apparent in a direct com-
parison of several furnaces because the same 
results are rarely achieved here.

Fig. 1: Strength vs. translucency
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Fig. 2: Analogy of a bucket, 
tap, time

A) = Basic scenario
B) = Fast scenario;
C) = Slow scenario

D) = Scenario in the case of a furnace problem

A): Normal heating power with a normal sintering time
= correct energy input

 C): Low heating power with a long sintering 
time

 = correct energy input

D): Unstable heating power with a normal sintering time
= energy input too low

B): High heating power with a short sintering time
= correct energy input

CAUSE

The sintering result is determined by the 
energy input that the material experiences in the sintering 
process resulting from the power and time. 
However, this is not recorded by the system 
“furnace”. Only the temperature and time 
are measured and controlled. 
The first source of interference may be a faulty tempera-
ture
measurement that can be minimised by calibrating the 
measuring system.

Gradual wear of the heating conductors or furnace insu-
lation is a further source of interference. Higher power 
is required to achieve the desired temperature. This also 
leads to a higher energy input into the sintering 
object with a consistent temperature/time profile 
and is the reason why different furnaces cannot 
provide comparable results although the values 
have been entered properly and shown correctly 
on the furnace display.

The energy input into the zirconium oxide is comparable to 
filling a bucket of water. The aim is always to fill the bucket 
up to the mark. 
The filled bucket of water represents the energy input.
Turning on the tap describes the regulation of the heating 
power. Turning it on slightly generates a low flow rate and 
therefore a narrow jet of water. Turning it on completely 
generates a high flow rate and a broad jet of water. Turning 
on the tap therefore also simultaneously determines the 
time for which the bucket is full and corresponds to the 
sintering time in this example. The problem arises when 
the flow rate is unstable and the bucket loses water. 
The bucket can no longer be filled in the specified time.

SINTER DAUER/ZEIT:
MITTEL

ENERGIEEINTRAG:
ERFÜLLT

MITTLERE ÖFFNUNG 
DES WASSERHAHNS

HEIZLEISTUNG:
NORMAL/MITTTEL

SINTER DAUER/ZEIT:
KURZ

WEITE ÖFFNUNG 
DES WASSERHAHNS

HEIZLEISTUNG:
SEHR HOCH

ENERGIEEINTRAG:
ERFÜLLT

SINTER DAUER/ZEIT:
HOCH

GERINGE ÖFFNUNG 
DES WASSERHAHNS

HEIZLEISTUNG:
NIEDRIG

ENERGIEEINTRAG:
ERFÜLLT

HEIZLEISTUNG:
INKORREKT

SINTER DAUER/ZEIT:
MITTEL

UNDICHTER
EIMER

MITTLERE ÖFFNUNG 
DES WASSERHAHNS:

UNSTETER WASSERFLUSS

ENERGIEEINTRAG:
NICHT ERFÜLLT
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SOLUTION

At this stage, DOCERAM Medical Ceramics has 
transferred knowledge from the industrial pro-
duction process into dental technology and makes 
precise laboratory-scale processes possible. 
This closes another gap in process reliability be-
cause a crown is only regarded in terms of wheth-
er it has been sintered correctly. 

A logged measurement result with Nacera 
Calibrate is conclusive and is used for the 
correct processing of the material, as well as for 
quality assurance within the laboratory where 
the legal requirements are moving towards small 
“industrial processes” rather than traditional crafts 
in the future. 

Fig. 3: Nacera Calibrate Set

FUNCTIONALITY

The Nacera Calibrate has been devel-
oped to measure the amount of energy 
in a sintering cycle of Nacera Pearl or 
Nacera Pearl Q3. 
It precisely records the conditions 
to which the regular sintering objects 
are also exposed. 
First clean and, if necessary, regener-
ate the sintering furnace, as already 
described in the Nacera Clean Report.  
Now you have the optimum conditions 
for calibrating with Nacera Calibrate.

Place the white, unsintered PTCR ring 
in the middle of the sintering dish next 
to the sintering objects. The quantity or 

mass of the sintering objects should correspond 
to the average quantity and type of restorations to 
be sintered every day (see Fig. 4). 

Fig. 4: PTCR ring in the sintering dish 
before the sintering process
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Start the furnace with the values programmed for Nac-
era Pearl (programme with 1500 °C) or Nacera Pearl Q3 
(1450 °C)(See Fig. 5).

Fig. 5: Sintering curves
 Nacera® Pearl & Nacera® Pearl Q3

Fig. 6: Grey calibration body in the Nacera Calibrate
 measuring device & setting the measurement
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Then position the grey calibration body of the Na-
cera Calibrate into the measuring device between 
the pins and tip of the dial gauge and preset the 
scale of the display to the value specifi ed on the 
packaging of the white ceramic rings 
(see Fig. 6).
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Fig. 7: Sintered calibration in the
Nacera Calibrate measuring device
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Fig. 8: Temperature deviation and 
respective compensation

reduce temp.

0
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The next sintering cycle will produce the best re-
sults if the adjustments are taking into account in 
the future sintering programme. 

In this way, different furnaces can also produce 
uniform results and correspond to the synchroni-
sation in a similar way to articulators, as long as 
they are intact. Consequently, consistent sintering 
results in the production process are to be expect-
ed.

A table for the regular documentation of your 
measurement results and adjustments is available 
free of charge in the download area of the Nacera 
website under “Nacera Calibrate”. 

This can be used to document and control
regular calibrations. Furthermore, a sinter-

ing certifi cate, for example,
can be supplied as a quality certifi cate in 
the case of large-span restoration work. 

You can use this to also document 
your quality standards for the future.

http://doceram-medical.com/de/down-
loads/gebrauchshinweise/

This value is specifi ed according 
to the material, either Nacera Pearl 
or Nacera Pearl Q3, and changes with 
the different batches of rings. Now 
insert the ceramic ring into the measur-
ing device instead of the grey calibration 
body after the end of the programme and the 
subsequent cooling (see Fig. 7).

Nacera Calibrate will display a value of “zero” on 
the scale if your furnace sinters properly. 
If the value should deviate from zero to the left, 
every deviation by a scale mark on the scale is 
equivalent to a temperature that is 2°C too high, 
which must be adjusted downwards in the pro-
gramme by the value read. 
In the case of a deviation to the right, the reverse 
is true: the temperature on the furnace must be 
increased (see Fig. 8).

A deviation of +/- 30° C up to 100° C is not uncom-

mon in everyday laboratory life.
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