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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
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Introduction

Dental investment and other refractory materials are used for a variety of applications within the dental
laboratory. Historically, standards were developed on the basis of the chemistry of the binding system used or
specific type of application, resulting in five separate International Standards. This single International
Standard gives the requirements and test methods for dental casting, brazing and refractory investments and
refractory die materials, regardless of the nature of the binding system or the particular application.

This [International Standard classifies investments into types according to their intended use|and classes
according to the recommended burn-out procedure.

A specific quantitative requirement for setting expansion is not included in this International Standard.
Howegver, if the setting expansion of a gypsum-bonded investment is measured; use of tHe procedure
contgined in IS0 6873:1998 should be considered. This procedure js'Jonot recommended for
phosphate-bonded products.

© I1SO 2006 — All rights reserved \4


https://standardsiso.com/api/?name=e006c4ae5871a26953f60360ba9e55da



https://standardsiso.com/api/?name=e006c4ae5871a26953f60360ba9e55da

INTERNATIONAL STANDARD ISO 15912:2006(E)

Dentistry — Casting investments and refractory die materials

1 Scope

This International Standard is applicable to dental casting, brazing and refractory investments a

nd refractory

die materials—regardless-of the-nature-of the-binding-system-orthe-particularapplication
HEHHSFOgaFa8sS-o+tRe-Ratt HRe-DHRGHG-SYStem-oFthe-particthalappHeaton-

This [International Standard classifies investments into types according to their intended-use
according to the burn-out procedure recommended by the manufacturer.

This |nternational Standard specifies requirements for the essential physical and meehanical pro
matefials and the test methods used to determine them.

and classes

berties of the

This International Standard also includes requirements for the information and.instructions whiclh accompany

each|package.

2 ormative references

The following referenced documents are indispensable for .the* application of this documen
refergnces, only the edition cited applies. For undated references, the latest edition of th
document (including any amendments) applies.

ISO 3696:1987, Water for analytical laboratory use — Specification and test methods
ISO 1942, Dentistry — Vocabulary

ISO 8601, Data elements and interchange formats — Information interchange — Representation
time

3 Terms and definitions
For the purposes of this docunent, the terms and definitions of ISO 1942 and the following apply.

31
dental casting investment material

refragtory filler powder’and binder system which, mixed with a specified liquid, hardens to form
casting dental restorations
NOTH Generally, the refractory powder consists of oxides such as silica. Depending upon its chg

comppnents of'the binder can be in the liquid, or some can be dispersed (as a powder) in the refractory pow
can bp pure water or a special liquid, as required by the chemistry of the binding system.

t. For dated
b referenced

of dates and

he mould for

mistry, all the
der. The liquid

3.2
refractory die material

powder mixture of a refractory filler and binder system designed, specifically (when mixed with a particular
liquid) to allow the formation of a hardened die suitable for the production of dental ceramic restorations using

the sintering technique

3.3
brazing investment material

powder mixture of a refractory filler and binder system, designed specifically (when mixed with a particular
liquid) to allow the formation of a cast upon which components are held in place while they are being joined by

brazing

NOTE The cast can be referred to as the model, even though this is a deprecated term.

© I1SO 2006 — All rights reserved
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3.4
special liquid
liquid, other than water, supplied by the manufacturer or distributor for mixing with the investment powder

3.5

slow- or step-heating method

heating method in which the burn-out furnace is initially at room temperature, then its temperature is increased
to the end temperature at a programmed rate

NOTE After a time recommended by the manufacturer, the set investment is placed in the burn-out furnace, which is
set at room temperature. The temperature of the furnace is then increased to the end temperature in a series of stages
and at a rate recommended by the manufacturer

3.6
quick-heating method
heating metHod in which the burn-out furnace is set initially at the recommended final burn-out temperatufe

NOTE Atla time recommended by the manufacturer, the set investment is placed directly in th€_heated furnace¢. The
furnace is maiptained at this temperature,

4 Classification

For purposes of this International Standard, investments and refractory die~xmaterials are categorized by the
following typés.

— Type 1: for the construction of inlays, crowns and other fixed restorations;

— Type 2: for the construction of complete or partial dentures or other removable appliances;
— Type 3: for the construction of casts used in brazing procedures;

— Type 4: for the construction of refractory dies.

There are twp classes of casting investment and-refractory die material:

— Class 1:[recommended for burn-outby*a slow- or step-heating method;

— Class 2:lrecommended for burh-out by a quick-heating method.

5 Requitements

5.1 General

If a manufagturerielaims that a given product is suitable for both classes, the material must satisfy the
requirementq for both classes.

5.2 Material consistency

When examined in accordance with 7.1, the powder shall be uniform and free from lumps and foreign matter.
If a special liquid is supplied, it shall be free of sediment.

5.3 Fluidity

When measured in accordance with 7.2, the fluidity shall not vary by more than 30 % from the value stated by
the manufacturer.

This requirement shall not apply to silica bonded investments (i.e. products in which an alcoholic solution of
ethyl silicate is used in the binding system).

2 © I1SO 2006 — All rights reserved
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Initial setting time

When measured in accordance with 7.3, the initial setting time shall not vary by more than 30 % from that
stated by the manufacturer. If the manufacturer gives a range for the initial setting time, the measured initial
setting time shall not vary by more than 30 % from the mid-point of this range.

5.5

Compressive strength

When measured in accordance with 7.4, the compressive strength shall not vary by more than 30 % from that
stated by the manufacturer and in no case shall be lower than 2 MPa.

5.6

L " Ldi ional-chanae

When measured in accordance with 7.5, the linear thermal expansion for all four types shalknot

than
expa

PO % from the value stated by the manufacturer. If the manufacturer gives a range for-the |

When measured in accordance with 7.5, the linear firing shrinkage for Type4, shall not vary k

15 %| from the value stated by the manufacturer. If the manufacturer gives” a range for the
shrinkage, the measured linear firing shrinkage shall not vary by more than 15 % from the mid
range.

5.7 | Setting expansion

See 1
6
6.1

he Introduction for guidance on setting expansion.

bampling, test conditions and mixing

Sampling

Use material from a single lot. Use only sealed, undamaged packages that are within the “use bet

If a s
befor

6.2

Carry
aroo

Hold
to ted

6.3

pecial liquid is recommended by'the manufacturer, use liquid from a single lot that is wi
e’ date.

Test conditions

out all testing under-controlled conditions of temperature (23 + 1) °C and relative humidity (
m free from obvious draughts.

all materials and’test equipment under these controlled conditions for a minimum period of 1
ting.

Mixing

Mix 4d

vary by more
near thermal

nsion, the measured linear thermal expansion shall not vary by more than 20 % fromr the mig-point of this
range.

y more than
linear firing
-point of this

ore” date.

thin the “use

50 + 10) % in

6 hours prior

atio, use the

midpoint of this range. When a special liquid is supplied, use at the manufacturer’'s recommended dilution in
accordance with 8.1 c). If a range of dilutions is given, use the mid-point of this range. If water is required, use
water that complies with grade 3 in accordance with ISO 3696:1987.

6.3.1

Apparatus

The following items may be needed, depending on the manufacturer's instructions.

6.3.1.1 Clean, dry flexible mixing bowl and rigid spatula for hand mixing.

6.3.1.2 Mechanical/vacuum mixer with an appropriate clean and dry mixing bowl.
6.3.1.3 Timer capable of measuring time to an accuracy of 1 s.

© I1SO 2006 — All rights reserved
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6.3.2 Procedure
Measure the required mass of powder and the recommended volume of liquid to an accuracy of 1 %.

Pour the liquid into the mixing bowl (6.3.1.1) and add the powder. Commence timing when liquid and powder
make first contact.

Hand spatulate (6.3.1.1) and/or mix mechanically (6.3.1.2) (with a vacuum, if specified) for the appropriate
length of time, according to manufacturer's instructions. If the manufacturer recommends a range of mixing
times, the mid-point of the range shall be used.

7 Test methods
7.1 Materjal consistency
7.1.1 Testing procedure

Examine the|material, as received, visually without the aid of magnification. Use eyesight.of nominally nprmal
visual acuity| Corrective (non-magnifying) lenses may be worn.

7.1.2 Testreport

Report whether the product meets or does not meet the requirement for material consistency (5.2). If it|does
not meet the|requirement for material consistency, state the reason.

7.2 Fluidity
7.2.1 Materlial and apparatus

7.211 Clean dry cylindrical ring mould, of length (50 £ 1) mm, of inside diameter (35 % 1) mn) and
constructed from a corrosion-resistant, non-absorbent material.

7.21.2 Flat square glass plate, measuring.atleast 150 mm x 150 mm.
7.21.3 Dental vibrator.

7214 Bcale or rule, graduated jin'millimetres.

7.21.5 Mould-release agent,'such as silicone spray or silicone grease.
7.2.2 Number of specimens

Make 2 specjmens from‘separate mixes of investment.

NOTE THree more-specimens (from three mixes of investment) are required if one specimen meets the requirement
of 5.4 and the|other does not.

7.2.3 Testingprocedure

Coat the inside of the ring mould (7.2.1.1) with a thin layer of mould release agent (7.2.1.5).

Mix the investment according to 6.3, using a mass of powder with the appropriate volume of liquid that will
produce a workable mix sufficient to fill the mould. Centre the mould base on the glass plate and place the
plate on the dental vibrator platform. Vibrate the investment mix into the mould until it is slightly overfilled.
Vibrate for (20 £ 2) s. Level the mix flush with the top of the mould. 2 min after the first contact of powder and
liquid, lift the mould vertically from the plate in a smooth action over a period of 5 s, to allow the mix to slump
onto the plate. As soon as the mixed investment has set, measure the largest and smallest diameters of the
set investment base, and record the average value.

Repeat the test and record this second value, the average of the two measurements made on the second
specimen.

4 © I1SO 2006 — All rights reserved
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7.2.4 Evaluation of results
If both results meet the requirement of 5.3, the product complies.

If neither result meets the requirement of 5.3, the product fails to comply.

If one test result meets this requirement and one fails to do so, repeat the test three more times.

If the results of all three of these additional tests meet the requirement of 5.3, the product complies. Otherwise,

it fails to comply.

7.2.5 treport

The test report shall contain the following information:

a) e average value for every test conducted in accordance with 7.2.3 and 7.2.4;

b) e value for the fluidity given by the manufacturer in accordance with 8.3.2 a);

c) statement that the product meets or does not meet the requirement forfluidity of 5.3.

7.3 |Initial setting time

7.3.1] Material and apparatus

7.3.11 Needle penetrometer apparatus, an example of which is shown in Figure 1, and

the fgllowing requirements:

a) needle, 50 mm long, of circular cross section and with a diameter of (1,00 + 0,01) mm;
b) 1od of approximate dimensions 270 mm indength and 10 mm in diameter;

c) ftptal mass of the needle, rod and compensating weight of (300 + 1) g;

d) gcale graduated in millimetres;

e) base plate of plate glass, measuring about 100 mm x 100 mm.

which meets

7.3.1}2 Clean, dry.‘conical ring mould, constructed from a corrosion-resistant, non-absorljent material,
with @n inside diameter-of 70 mm at the top and 60 mm at the base, and a height of 40 mm.

7.3.1]3 Mould-release agent, such as silicone spray or silicone grease.

7.3.2] Number of specimens

Make two specimens from separate mixes of investment

NOTE Three more specimens (from three mixes of investment) are required if one specimen meets the requirement
of 5.4 and the other does not.

© I1SO 2006 — All rights reserved 5


https://standardsiso.com/api/?name=e006c4ae5871a26953f60360ba9e55da

ISO 15912:2006(E)

//////////"
77777477777

Key

1 needle 5—scale-adjustmentlocking-scrow
2 rod 6 stand

3 compensating weight (to make up to 300 g) 7  conical ring mould

4 scale 8 base plate

Figure 1 — Example of the needle penetrometer apparatus

6 © I1SO 2006 — All rights reserved
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Testing procedure

Coat the inside of the ring mould with a thin layer of mould release agent and place on the base plate.

Adjust the scale of the penetrometer apparatus to read zero when the needle is in contact with the base plate.
Mix the investment according to 6.3, using a mass of powder with the appropriate volume of liquid that will
produce a workable mix sufficient to fill the mould. Overfill the ring mould with the mix and then level the
surface. Before 50 % of the initial setting time indicated by the manufacturer elapses, lower the needle until it
touches the surface and then release it gently, allowing it to sink into the mix under its own mass. Repeat this
procedure at 15 s intervals, wiping the needle clean after each penetration and moving the sample at least
5 mm, so that the needle does not enter the same place twice. Avoid making any penetration closer than

5 tntha rmaatA vaalle DAanarA thh s Taitia] antina fian o th A dia s frnmn tha oot ~AF v iy
mnpethe-RotheWwanS—<~ecorathetHitar Sttty thmC oSt thmC T o thC—Start O XATTg—(octT

momEent when the needle fails to penetrate the investment to a point within 5 mm of the mould.bo
Repgat this procedure, using a fresh mix of investment.
7.3.4| Evaluation of results

If both results meet the requirement of 5.4, the product complies.

If nei

If ong result meets the requirement and one fails to do so, repeat thétest three more times.

If all

comgly.
7.3.5| Test report

The test report shall contain the following informatian:

a) t

b) t

c) 4 statement that the product/meets or does not meet the requirement for initial setting time (s

con B

her result meets this requirement, the product fails to comply.

hree of these additional results meet the requirement of 5.4, the product complies. Otherw

Ihe value for every test conducted in acecérdance with 7.3.3 and 7.3.4;

he initial setting time or setting-time-range, given by the manufacturer in accordance with 8.3

3.2) until the
tom.

ise, it fails to

2 b);

pe 5.4);

diameter of

7.4 | Compressive strength

7.4.1| Materials and ‘apparatus

7411 Oneor more sectional or split moulds, to produce cylindrical specimens with §

(20,0/+ 0,2) mf)and a length of (40,0 £ 0,4) mm. Make the mould from a corrosion-resistant material. The
ends|of the mould shall be parallel to within 0,05 mm.

7.4.1|2 One or more sectional or split mould extensions, with a diameter of (20,0 + 0,

P) mm and a

length of (20,0 £ U,4) mm, 10 produce a cylndrical specimen with a diameter of (20,0 £ U,Z) mm
of (60,0 £ 0,4) mm, when the extension is added to the mould top surface. Make the extension from a
corrosion-resistant material.

NOTE These extensions are required for silica bonded products only.

7413 Wax: sticky wax and sheet moulding wax, to be used as appropriate.

7414 Flat glass plates, sufficient in size and number to cover both ends of all moulds.
7415 Dental vibrator.

© I1SO 2006 — All rights reserved
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7.41.6 Compression testing machine, adjusted to a loading rate of (5 =+ 2) kN/min and capable of
measuring a force to an accuracy of £+ 0,5 N

7417 Mould release agent, such as silicone spray or silicone grease.

7418 Micrometer screw gauge or similar measuring instrument, with the capacity of measuring to

an accuracy of + 0,02 mm specimen diameters of up to 25,00 mm.

7.41.9

Dental trimmer, for use with silica bonded products.

7.4.2 Number of specimens

If a sufficien
may be mad
maximum of

NOTE Ag

7.4.3 Preparation of specimens

7431

Coat the ins
glass plate.

Mix the inve
produce a
investment T
surface has
mix, place a
Remove the
74.3.2 Si

Coat the ins
Place the md

Mix the inve
produce a W

mould and mould extension with the investment mix, while applying slight vibration using the dental vib

Stop vibratio
mould at the
down the sf
manufacture

Remove the

Products other than silica bonded

lica bonded products

number of moulds (and if required, mould extensions) are available, more than one spéx
three specimens from a single mix.

econd set of five specimens will be required if three specimens meet the requirement,of-5.5 and two g

de surface of each mould with a thin layer of the mould release' agent. Place each mould

borkable mix sufficient to fill a minimum of one _mould. Slightly overfill the mould wit
nix, while applying slight vibration using the dental vibrator. Stop vibration before the g

imen

e from a single mix. Prepare five specimens from at least two mixes of investment.-Make a

0 not.

on a

5tment according to 6.3, using a mass of powder with*the appropriate volume of liquid that will

h the
lossy

Hisappeared from the mix. As soon as the glossy' surface has completely disappeared from the

second glass plate on the top of the mould and“press it down until the glass contacts the n
specimen from the mould (60 £ 5) min afterthe start of mixing (see 6.3.2).

de surface of the mould and the mould extension with a thin layer of the mould release &2
uld on a glass plate. Add thesmould extension to the top mould surface and attach with wax.

porkable mix sufficient\to fill a minimum of one mould and mould extension. Slightly overf

n before the glossy.surface has disappeared from the mix. Remove the mould extension fro
initial setting time indicated by the manufacturer [see 8.3.2 b)]. Using the dental trimmer
ecimen flush-*with the top of the mould. Use the trimming technique recommended b
[ in the pfeduct information. The top surface is to be flat and parallel with the bottom surface.

specimen from the mould (60 £ 5) min after the start of mixing (see 6.3.2).

ould.

gent.

5tment according to 6.3, 'using a mass of powder with the appropriate volume of liquid that will

Il the
rator.
m the
, trim
y the

If given, foll
casting.

NOTE

W the Tmanufacturer s instructions on the treatment of the Tmateriatfottowing settingand p

7.4.4 Testing procedure

or to

For example, immersion in a resin or drying in an oven are treatments that may be advised following setting.

Prior to testing, measure the diameter, d, of each specimen to an accuracy of +0,02 mm. Begin the
compression testing of each specimen (120 + 5) min from the start of mixing.

If the manufacturer’s instructions on the treatment of the material following setting (i.e. before it is heated to
the casting temperature) include an action that leads to a time in excess of (120 + 5) min from the start of
mixing before it is possible to apply the compression force, commence the compression test immediately after
the treatment has been completed. Record this time.

© I1SO 2006 — All rights reserved
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Position each specimen between the loading platens of the compression testing machine, such that the
specimen is loaded in an axial direction. Do not use padding between specimen and platen. Increase the
compressive force until fracture occurs. Record the compressive force, F' (in newtons), at which fracture
occurs, to the nearest Newton.

7.4.5 Expression and evaluation of the results
For each specimen tested, calculate the maximum stress, o, as follows:

_4F
Trd2

(1)

o

wher

W

- is the maximum stress (compressive strength) in MPa;
§ is the maximum recorded force in N;

4 is the diameter of the specimen in mm.

If four or five specimens meet the requirement for compressive strength (see 5.5), the product coplies.

If twqg or fewer specimens meet the requirement for compressive strength (see 5.5), the product fails to comply.

If only three specimens meet the requirement for compressive’strength (see 5.5), make a secopd set of five
specimens.

If all the specimens in this second set meet the requitement for compressive strength, the prodiict complies.
Othefwise, the product fails to comply.

7.4.6] Test report

The test report shall contain the following jnformation:

a) the value for every test condueted in accordance with 7.4.4 and 7.4.5;
b) if the post-setting manufacturer's recommended treatment resulted in testing at a time later than
120 + 5) minutes afterthe start of mixing, give the time at which the specimens were loaded to failure.

Sive details of procedures that caused this increased time before the application of force.

c) a statement that'the product meets or does not meet the requirement for compressive strengih (see 5.5).
7.5 |Linearthermal dimensional change

7.5.1| ,Materials and apparatus

7.51.1 Vitreous silica dilatometer

7.5.1.11 General characteristics: a vitreous silica dilatometer includes a linear inductive transducer
instrument or other measuring instrument that exerts a measuring force to produce a stress no greater than
10 kPa, and is capable of measuring the change in length to an accuracy of + 0,02 % of the measuring length
over the temperature range of 23 °C to 700 °C.

7.5.1.1.2 Dilatometers for use with Class 1 materials, capable of heating at a rate of (5 + 1) °C/min over
the range from 23 °C to 700 °C.

7.5.1.1.3 Dilatometers for use with Class 2 materials, capable of heating at a rate of (25 + 5) °C/min
over the range from 23 °C to 700 °C.
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7.5.1.2 Mould, constructed from a corrosion-resistant material and capable of producing a specimen
between 20 mm and 50 mm long, and of uniform cross-section.

7.51.3 Mould extension, with a cross-section shape and area identical to that of the mould and a length
of (20,0 £ 0,4) mm. Make the extension from a corrosion-resistant material.

The extension is required for silica bonded products alone.

7514 Wax: sticky wax and sheet moulding wax, to be used as appropriate.
7.5.1.5 Mould release agent, such as silicone spray or silicone grease.
7.5.1.6 Micrometer screw gauge or similar measuring instrument, with the capacity of measurjng to

an accuracy pf + 0,02 mm for specimen lengths up to 50,00 mm.
7.51.7 Dental trimmer, for use with silica bonded products.
7518 Burn-out oven, for use with Type 4 products.

7.5.2 Number of specimens

Make 2 specjmens from separate mixes of investment.

NOTE THree more specimens (from 3 mixes of investment) will be required if one specimen meets the requirement
(5.6) and othe[ does not.

7.5.3 PrepIration of specimens

7.5.3.1 Products other than silica bonded

Coat the inside surface of each mould with a thin layer of the'mould release agent. Place each mould|on a
glass plate.

Mix the investment according to 6.3, using a mass ,ofvpowder with the appropriate volume of liquid that will
produce a workable mix that will fill the mould: Slightly overfill the mould with the investment mix, |while
applying slight vibration using the dental vibrator: Stop vibration before the glossy surface has disapp¢ared
from the mix| As soon as the glossy surface has completely disappeared from the mix, scrape the invesfment
material leve] with the top of the mould.

Before the eTrIiest burn-out time recommended by the manufacturer, remove the specimen from the moujd.
7.5.3.2 Silica bonded products

Coat the inside surface of-the’ mould and the mould extension with a thin layer of the mould release dgent.
Place the mquld on a glass-plate.

Add the mould extension to the top mould surface and attach with wax.

Mix the invegtment accordlng to 6.3, using a mass of powder with the approprlate volume of Iqu|d tht will
produce a we , ,
investment mix, while applymg slight V|brat|on using the dental V|brator Stop V|brat|on before the glossy
surface has disappeared from the mix. Remove the mould extension from the mould at the initial setting time
indicated by the manufacturer [see 8.3.2 b)]. Using the dental trimmer, trim down the specimen flush with the
top of the mould. Use an appropriate scraping or grinding procedure. If given, use the trimming technique
recommended by the manufacturer in the product information. The top surface shall be flat and parallel with
the bottom surface.

Before the earliest burn-out time recommended by the manufacturer, remove the specimen from the mould.

If given, follow the manufacturer’s instructions on the treatment of the material following setting and prior to
casting.

NOTE For example, immersion in a resin or drying in an oven are treatments that may be advised following setting.
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7.5.4 Testing procedure

7541 Linear thermal expansion: Types 1, 2 and 3

Measure the length of the specimen to an accuracy of + 0,05 mm.

Place the specimen in the dilatometer. At the earliest burn-out time recommended by the manufacturer, raise
the dilatometer temperature from its initial temperature (the ambient temperature of the laboratory) to 700 °C
at a rate of (5 £ 1) °C/min for Class 1 materials or (25 + 5) °C/min for Class 2 materials, recording the thermal
expansion of the specimen using the recording equipment. Record the values continuously, with accuracies of
+ 0,1 % of the specimen length for length and + 5 °C for the temperature at the position of the specimen.

Main

ain_at end temperature for 15 min, and then determine the change in length with respect to the initial

length, to the nearest 0,02 %. Record this as the thermal expansion.

Repgat this procedure once, using freshly-mixed investment to make the specimen.

7.5.4]2 Linear thermal dimensional changes: Type 4

7.5.4{21 Linear firing shrinkage

Meadure the length of the specimen to an accuracy of + 0,05 mm.

For Glass 1 materials: at the earliest burn-out time recommended by the-manufacturer, place thg specimen in
the furn-out oven (7.5.1.8) and raise the temperature of the oven from its initial temperature [(the ambient
tempgrature of the laboratory) to the final burn-out temperature fecommended by the manufactyrer, at a rate
of (5 1) °C/min.

For ¢lass 2 materials: follow the same procedure at a different heating rate, (25 £ 5) °C/min, or|alternatively,
set tHe burn-out oven at the recommended burn-out temperature and place the specimen directly|into it.

Hold [the specimen at recommended burn-out temperature for a time recommended by the manufpacturer.

Cool [the specimen to room temperature.

Meagure the length of the specimen to anvaccuracy of + 0,05 mm. Record this value. Calculate thie linear firing
shrinkage, as the change in length expressed as a percentage of the initial length.

Repgat this procedure once, using’freshly-mixed investment to make the specimen.

7.5.4|2.2 Linear thermal-expansion

Placg the specimens used for 7.5.4.2.1 in the dilatometer. Raise the dilatometer temperature from its initial
tempprature (the @ambient temperature of the laboratory) to 600 °C, at a rate of (5+ 1) °C/mip for Class 1
matefials or (26.X'5) °C/min for Class 2 materials, recording the thermal expansion of the specimen. Record
the vialues continuously with an accuracy of + 0,1 % of the specimen length for length and 45 °C for the
tempgratufe~at the position of the specimen. When 600 °C is reached, hold at this temperature fof 15 min, and
then fdetermine the change in length with respect to the initial length, to the nearest 0,02 %. Recofd this as the

thermal-expansion

NOTE As an alternative, a new specimen can be prepared, followed by firing and measurement.
7.5.5 Evaluation of results
7.5.51 Types 1,2 and 3

If results from both specimens meet the requirement for linear thermal expansion (see 5.6), the product
complies.

If neither result meets this requirement, the product fails to comply.
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