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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft Internatienpl Standards
adopfed by the technical committees are circulated to the member bodies for voting. Publigation as an
Intermational Standard requires approval by at least 75 % of the member bodies casting a'vote.

Attention is drawn to the possibility that some of the elements of this document may. be the sublect of patent
rightg. ISO shall not be held responsible for identifying any or all such patent rights:

ISO |13078 was prepared by Technical Committee ISO/TC 106, Deuntistry, Subcommijttee SC 2,
Prosthodontic materials.
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Introduction

Dental furnaces are suitable for the manufacturing of metal-ceramic and all-ceramic restorations for use in
dentistry. Dental furnaces are particularly used for firing or sintering, respectively, of dental opaques, dentine
and enamel materials to the respective compatible substructure materials. Dental furnaces are also used
for other applications such as oxidizing metallic substructures in preparation for porcelain firing, for melting
pressable ceramics, for stain and glaze firing, etc. According to the current state of the art, the temperature of

this process |

ies between 600 °C and 1 050 °C.

The firing result obtained is influenced by the accuracy of the actual temperature, which may be influenced by
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INTERNATIONAL STANDARD 1ISO 13078:2013(E)

Dentistry — Dental furnace — Test method for temperature
measurement with separate thermocouple

1 Scope

This International Standard specifies a test method for the calibration of dental furnaces that are suitable for
the hea eatment o ilica=-based denta erami asto ons-in-the temne e nge-between 600 °C and
1 05(
(in th

°C. This International Standard does not include furnaces intended to sinter zirconium oxidg-frameworks
temperature range of 1 350°C or higher).

ormative references

The following referenced documents are indispensable for the application~of ‘this document. For dated
ences, only the edition cited applies. For undated references, the latest €dition of the referenced document
(including any amendments) applies.

ISO 1942, Dentistry — Vocabulary

ISO 6872, Dentistry — Ceramic materials

IEC §0584-1, Thermocouples — Part 1: Reference tables
IEC §0584-2, Thermocouples — Part 2: Tolerances

IEC 60584-3, Thermocouples — Part 3: Extension and-compensating cables — Tolerances and identification system

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 1942, ISO 6872 and |[EC 60584-1
and the following apply.

341
dental furnace
furnace in the firing chamber in which dental materials are treated thermally (i.e. fired or sintered| oxidized)

3.2
heating rate
rate ¢f temperature increase

NOTH The heating rate is expressed in degrees Celsius per minute (°C/min).
3.3
holding time

period of time over which the desired temperature of the dental furnace is maintained until the time prescribed
by the manufacturer, starting when the display of the dental furnace shows that the set test temperature has
been achieved and the furnace temperature has stabilized

4 Test method
4.1 Test equipment and test products

4.1.1 Test fixture that positions the thermocouple in accordance with Figure 1. An example is:

1) type: honeycomb tray of cordierite; colour: light;

© 1SO 2013 — All rights reserved 1
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2)

3)
NOTE
41.2 Dent
41.3 Ther

1)

tole

2) diarf

3) diar
NOTE
be used.

4.1.4 Compensating cable for the thermocouple with a tolerance of the compensating cable of clas

accordance

41.5 Tem
1050 °C (e.

4.2 Procedure

4.2.1 Posit

The thermoc
located at a h
wires on the

The firing tra

Any thermocouple appropriately calibrated and adjusted for the given temperature-range_(up to 1 050 °Q

thickness: (11 £ 1) mm;
diameter: (60 + 6) mm.

Any firing tray capable of enabling a thermocouple positioning according to Figure 1 may be used.

al furnace;

mocouple with, for example, the following specifications:

rance of the thermoetectric voitage of class T imaccordance with tEC60584-2;
neter of the legs: 0,5 mm in accordance with DIN 43732, Type C;

heter of the head: (1,5 £ 0,5) mm.

vith IEC 60584-3. The cold junction voltage shall be compensated by'the measuring device.

berature indicating device, certified or calibrated to be accufate to + 1,2 °C between 400 °(
b. HP data logger or Ezecal)?).

oning of the thermocouple

ouple is placed in the firing chamber ofi.the dental furnace centrally with the thermocouple
eight of (20 £ 2) mm above the test fixture (see Figure 1). The distance between the thermoc
surface of the test fixture is (10 £ 5).mm.

v is fixed centrally in the firingichamber of the dental furnace.

Dimensions in millin

20 22

thermocouple platinum-10 % rhodium/platinum (Type S) in accordance with IEC 60584-1, with a

) may

52 in

> and

head
buple

hetres

Key
1
2

firing tray

10 £5

1 #1

60 +6

(honeycomb tray)

thermocouple wires

Figure 1 — Positioning of the thermocouple on the firing tray

1)

HP data logger and Ezecal are examples of suitable commercially available products. This information is given for

the convenience of the users of this standard only and does not constitute an endorsement of these products by ISO.

2

© 1SO 2013 — All rights re

served


https://standardsiso.com/api/?name=2af3111e3fe31eec8c6eabeef02424f0

ISO 13078:2013(E)

4.2.2 Heating phase and stand-by temperature

Prior to starting the adjustment, ensure that the dental furnace is operable.

NOT

E For this purpose, generally, at the beginning the dental furnace is heated up in accordance with the

manufacturer’s information (this takes place partly automatically) and cooled down to stand-by temperature (e. g. 500 °C).
It may be necessary to repeat this cycle several times.

The

heating rate during the heating phase is 60 °C/min (x 5 °C). Regular atmosphere is required (no reduced

pressure or vacuum).

4.2.3__Test temperature
The g¢quipment shall be brought to the test temperature: e.g. 800 °C.

4.2.4) Holding time

The

achigved and the furnace temperature has stabilized; the holding time is 1 min:

4.2.5| Adjustment procedure

holding time starts when the display of the dental furnace shows that the set tést temperatyire has been

At th¢ end of the holding time, the temperature value determined by the external thermocouple is| read off and
recorded and (if required) the set point temperature of the dental furnace’is adjusted to achieve the tesfitemperature.

4.2.6| Verification

This
disp

5 Testreport

The
a)

b)

hdjustment procedure shall be repeated three times and the deviation between the readings ¢f the furnace
lay and external thermocouple shall be recorded’before every adjustment.

st report shall contain the following/information:
Iodel of the dental furnace;

gerial number;

test equipment;

protocols including a nominal/actual value comparison at the test temperature as well as the dgcumentation
of the relevantimeasures (adjustment);

the deviation measured in the verification measurement according to 4.2.6;

any-parameters specified in this International Standard (heating rate, requirements for the measuring
ataSTTypPe—™o et eMoOCoOuUPeuUSea—EtC)—Snotht—otoa O “G‘G‘ ALV IR R, teStprOtOCOl;

date of test;

name of testing laboratory or test technician identifier when conducting calibration as part of the quality
control process.
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