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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.

The preeeds e s e s rer—atatenance are
described in the ISO/IEC Dlrectlves Part 1. In partlcular the dlfferent approval criteria‘nieeded for the
diffefrent types of ISO document should be noted. This document was drafted in acdordance with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this docunient may inv
of (a] patent(s). ISO takes no position concerning the evidence, validity or applicability of
patent rights in respect thereof. As of the date of publication of this document, ISO had 1

notide of (a) patent(s) which may be required to implement this docunient. However, imple
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oned that this may not represent the latest information, whichimay be obtained frorx
base available at www.iso.org/patents. ISO shall not be held’responsible for identifyij
patent rights.

[rade name used in this document is information given:for the convenience of users 4
[itute an endorsement.

in explanation of the voluntary nature of standards, the meaning of ISO specifig
bssions related to conformity assessment;-as well as information about ISO's a
World Trade Organization (WTO) principles in the Technical Barriers to Trade
.iso.org/iso/foreword.html.
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The main changes are-as follows:
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3 requiremént for corrosion resistance has been added;

document was prepared by Technical Committee ISO/TC 106, Dentistry, Subcommittee
restorative materials, in collaboration with the European Committee for StandardiZ
hical Committee CEN/TC 55,Dentistry, in accordance with the Agreement on technical
een ISO and CEN (ViennaAgreement).

ed.
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has been deleted;

he roughness measure used to specify the finish required on working surfaces of test
nas’been changed from R, to R,;

smade at 2 hand notat 1 h;

capsule to capsule has been reduced to 2,5 mm;

amalgam from a capsule;
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second edition cancels and replaces the first edition (ISO 20749:2017), which has been technically

iece moulds

moving flash

the requirement for early compression fracture stress has been altered; measurement of the value

the thickness of the sheet specified for the mould to test for the consistency of dental amalgam from

a 20 min cooling time before weighing has been added for the determination of the yield of dental
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— the edition number of the manufacturer’s instructions and information, and the date of its
introduction have been added as a requirement to the manufacturer’s instructions;

— for each test method used to determine conformity to a requirement, a new subclause, “Principle”,
has been added in which a brief summary explains the method adopted;

— for each test method used to determine conformity to a requirement, a new subclause, “Report”, has
been added;

— a new Clause 7, “Report”, has been added which provides details of the evaluation that are to
accompany a statement of conformity to this document overall.

Any feedbadk or questions on this document should be directed to the user’s national standardshddy. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Specific qualitative and quantitative test methods for demonstrating freedom from unacceptable
biological hazard are not included in this document and it is recommended that, for the assessment of
possible biological hazards, reference is made to ISO 10993-1 and ISO 7405.
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De

ntistry — Pre-capsulated dental amalgam

1 Scope

This document specifies the requirements and test methods for dental amalgam products supplied to
the user in capsules, pre-dosed with dental amalgam alloy powder and dental mercury in quantities
suitable for the creation of a single dental restoration.

This
pack

This

alloy]
restd

This
prod
a fre

table

2

The
cons
undg

ISO 7
Part

ISO 1
ISO 3

ISO
safet]

ISO
Micr

ISO
defin

Normative references

document specifies the requirements and test methods for the capsule and the regu
nging and marking.

document is not applicable to other metallic materials in which an alloy,pewder re:
that is liquid at ambient temperature to produce a solid metallic material intende
ration.

document is restricted to dental amalgam products marketed in pré*capsulated form,
ucts intended for use in the production of dental amalgam restorations (dental amalg
p-flowing powder supplied in bulk masses, dental amalgam<alloy powder supplied as
ts and dental mercury sachets) are described in ISO 24234,

following documents are referred to in the text'in such a way that some or all of t
[itutes requirements of this document. Fordated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

P: Tables of standard tolerance classes’and limit deviations for holes and shafts
942, Dentistry — Vocabulary,
310-1, Test sieves — Technical requirements and testing — Part 1: Test sieves of metal wi

864-2, Graphical symbbls — Safety colours and safety signs — Part 2: Design principle:
y labels

b344-3, Coatedvabrasives — Determination and designation of grain size distributio
pgrit sizes P240 to P5000

itions‘and surface texture parameters

rements for

icts with an
d for dental

alone. Other
ram alloy as
compressed

heir content
applies. For
hts) applies.

86-2, Geometrical product specifications (GPS) — 1SO code system for tolerances on linear sizes —

re cloth

b for product

n — Part 3:

21920=2; Geometrical product specifications (GPS) — Surface texture: Profile — Pdrt 2: Terms,

ISO 74

488, Demntistry—Mixing machines fordemtatammatgarn

ISO 15223-1:2021, Medical devices — Symbols to be used with information to be supplied by the
manufacturer — Part 1: General requirements

ISO 23325:2020, Dentistry — Corrosion resistance of dental amalgam

Globally Harmonized System of Classification and Labelling of Chemicals (GHS). United Nations, New York
and Geneva, 9th Revised Edition, 2021, eISBN 978-92-1-005213-9

Recommendations on the Transport of Dangerous Goods, Model Regulations. United Nations, New York
and Geneva, 225t Edition (Vol.1), 2022, eISBN 978-92-1-005219-1
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and definitions

For the purposes of this document, the terms and definitions given in ISO 1942 and the following apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

3.1
dental ama

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

Igam alloy

alloy in fine
(3.2) produgd

[SOURCE: I§

3.2
dental mer

mercury supplied for use in the preparation of dental amalgam

[SOURCE: IS
3.3

pre-capsulated product

product sug
powder and
amalgam th

Note 1 to ent
immediately

[SOURCE: IS

3.4

self-activat
pre-capsulat
and the dent

3.5

mechanica
pre-capsulat
barrier bety
before placi

3.6
activation

particles, composed mainly of silver, tin and copper, which when mixed with dental me
es a dental amalgam for dental restoration

0 24234:2021, 3.1]

Cury

0 24234:2021, 3.2]

plied in a sealed capsule that contains measured amounts of dental amalgam alloy
dental mercury (3.2) with masses that are appropriate for the production of a mass of d
ht is considered to be suitable for a single small orinedium size restoration in a single {

I'y: The dental amalgam alloy powder and dental:mercury are separated by a barrier thatis b
prior to mixing, allowing their contact. The capsule remains sealed until mixing has been comp

0 24234:2021, 3.3]

ing capsule
ed product (3.3) capsule inswthich contact between the dental amalgam alloy (3.1) po
al mercury (3.2) occurs automatically during mixing

ly-activated capsule
ed product (3.3).capsule in which force is applied to the ends of the capsule to ruptur
Veen the dentaldmalgam alloy (3.1) powder and the dental mercury (3.2) for activation
hg the capsule in the mechanical mixing machine

cury

(3.1)
ental
ooth

roken
eted.

wder

e the
3.6),

action that 1

enders the capsulated dental amalgam alloy (3.1) powder and dental mercury (3.2) miX

able

3.7
dental ama

Igam pellet

coherent mass of dental amalgam that is produced by mixing and either drops from the opened and
upended capsule, or is dislodged from the same when the rim of the open capsule is tapped lightly on a
hard surface

3.8

mixing machine for dental amalgam

DEPRECATED: amalgamator

electrically-powered mixing machine that operates using an oscillating action for mixing dental
amalgam alloy (3.1) powder and dental mercury (3.2) (in a capsule) to produce a dental amalgam

[SOURCE: ISO 24234:2021, 3.6, modified — the word "powder" has been added in the definition.]
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4 Requirements

4.1 Package and capsule contamination

The interior of the packaging container and the outer surface of the capsules shall be free of both dental
mercury and dental amalgam alloy powder contamination when tested in accordance with 6.1.

4.2 Chemical composition and purity of the dental amalgam alloy

The manufacturer shall declare every element that is present in a concentration greater than, or equal
to a ina 8 AH-aHeyire-elementspresentinconcentrations-greater-thanatass fraction
of 0,b % shall be given by name with mass fraction values rounded to the nearest wholg percentage
point. Alloying elements that are present in concentrations between a mass fraction ¢f\0/1 % and 0,5 %
shalllbe named without a percentage value.

Test |n accordance with 6.2.
The ¢hemical composition shall comply with Table 1.

The fotal mass fraction for other elements present in concentrations greater than a mpss fraction
of 0,01 % but below a mass fraction of 0,1 % that are not declared,asalloying elements, shall not exceed
a mags fraction of 0,1 %.

Table 1 — Requirements for chemical composition of the dental amalgam alloy

Element Mass fraction
%
Silver 240
Tin <32
Copper <30
Indium <5
Palladium <1
Platinum <1
Zinc <2
Mercury <3

4.3 | Large particles in the dental amalgam alloy powder

Whep conferunity to this requirement is determined in accordance with 6.3, the propgrtion of the
dentpl amalgam alloy powder that occurs as particles that have a size greater than 150 jum shall not
exceed’a mass fraction of 0,1 %.

4.4 Loss of mass from the capsule during mixing

When conformity to this requirement is determined in accordance with 6.4, the mean loss in mass of
dental mercury and dental amalgam alloy powder from a capsule (for the sample of 15 capsules), during
mixing in accordance with the manufacturer’s instructions, shall not exceed 0,5 mg.

Also, the loss from any one capsule shall not exceed 1 mg.

4.5 Yield of dental amalgam from the capsule

When conformity to this requirement is determined in accordance with 6.5, the mean mass of the pellet
of dental amalgam obtained from a capsule (for the sample of 15 capsules) shall not be less than 95,0 %

©1S0 2023 - All rights reserved 3
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of the sum of the manufacturer’s stated masses for dental mercury and dental amalgam alloy powder in
the capsule.

Also, no capsule shall yield a pellet of dental amalgam that is less than 90,0 % of the sum of the
manufacturer’s stated masses for dental mercury and dental amalgam alloy powder in the capsule.

There can be some small free pieces of dental amalgam as well as the pellet. These are available for use
and are regarded as part of the yield, i.e. their mass should be added to that of the pellet.

4.6 Consistency of the dental amalgam from capsule to capsule

When confqrmity to this TeqUiTenTent 1S determmined I accoraance witlt 6.6, the mean vatue tor the
hardness of|dental amalgam produced from the content of any one capsule shall not be less thaw85 %
of the overa]l mean value of the hardness of the dental amalgam obtained from a sample of 10_capqules.

The content|of one capsule is used to make one test piece only.

The mean value for the hardness of a test piece is calculated from all measurements-tade on thaf test
piece. The dverall mean value for hardness is calculated from all measurements made on all 1( test
pieces.

4.7 Properties of the dental amalgam

4.7.1 General

The followihg properties are required, regarding creep, dimensional change during hardening and
compressiveg fracture stress.

Table 2 — Properties of the dental amalgam

Maximum Permitted dimensional Minimum compressive Minimum compressiye
creep change during hardening fracture stressat2 h fracture stress at 24 h
% % MPa MPa
2,0 -0,10 to +0,15 100 350
4.7.2 Creep

When confofmity to this requirement is determined in accordance with 6.7, the results for either three
out of threelor four out of five-test pieces shall meet the requirement in Table 2.

4.7.3 Dimensionalchanges during hardening

When conformityite this requirement is determined in accordance with 6.7, the results for at least four
out of five t¢stpieces shall meet the requirement in Table 2.

4.7.4 Compressive fracture stressat2 h

When conformity to this requirement is determined in accordance with 6.7, the results for at least four
out of five test pieces or eight out of 10 test pieces shall meet the requirement in Table 2.

4.7.5 Compressive fracture stress at 24 h

When conformity to this requirement is determined in accordance with 6.7, the results for at least four
out of five test pieces or eight out of 10 test pieces shall meet the requirement in Table 2.

4 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=f65bc999bfca76ab0245a4a7ec3879d1

ISO 20749:2023(E)

4.8 Appearance of mixed dental amalgam before setting

When conformity to this requirement is determined in accordance with 6.8, the dental amalgam alloy
and dental mercury being mixed according to the manufacturer’s instructions, the dental amalgam
shall form a coherent plastic mass with a shiny surface before packing and remain a coherent body
after packing is completed.

4.9 Corrosion resistance of the dental amalgam

When conformity to this requirement is determined in accordance with 6.9, the mean value (in newtons)
of 10 valid results for corrosion test pieces shall not be less than 80 % of the mean value (in newtons) of
10 v3lid results for control test pieces.

4.10 Length tolerance for the capsule

Wheh conformity to this requirement is determined in accordance with 6.10,’the overall length of the
activiated capsule shall be within #1 mm of the length specified by the manufaeturer. All 1( capsules in
the spmple tested shall meet the requirement.

5 $ampling
Procpre material in packages that have been produced for retailand that are from a single |ot.

Procpre a sufficient number of capsules to conduct all¢the testing needed to evaluate the alloy, the
capsipiles and to make the required number of dentalzamalgam test pieces, including the maximum
number of test pieces allowed to replace any that are«rejected.

NOTH The number of capsules required dependsn the masses of dental amalgam alloy powder and dental
merclry in each.

6 Test methods
6.1 | Package and capsule contamination

6.1.1 Principle

Any loss of either comiponent from a capsule between production and receipt by the user i$ of concern.
Such|a loss can beldetected by visual examination of capsule and container surfaces at low power
maghnification.

6.1.1] Testsample

All thé-containers holding capsules from the sample procured for testing the product for conformity to
all other requirements, as well as Z5 capsules selected at random from the same sample.

6.1.3 Apparatus

Stereomicroscope, x10 magnification.

6.1.4 Procedure

Using the stereomicroscope, inspect the interior surfaces of all the containers holding capsules and the
external surfaces of the 25 capsules. Examine these for traces of dental amalgam alloy powder and
visible beads of dental mercury.

© IS0 2023 - All rights reserved 5
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6.1.5 Treatment of the results

Record the observations.

6.1.6 Report

6.1.6.1 Testreport

A testreport shall be prepared. At least the following information shall be included:

a)
b)

c)
d)

e)
f)

g)

h)

i)

6.1.6.2 Cgnformity

name of the dental amalgam product and its lot number;

name azlxd address of the manufacturer;

the International Standard used (i.e. [SO 20749:2023);

the test

any irrggularities in the test procedure;

if conta

were contaminated;

if it is the capsule surface that is contaminated, report this andthe' number of capsules that

contam

name a4

departrhent of manufacturer);

date of testing.

Report whe
freedom fro

6.2 Chenical composition and purity of the dental amalgam alloy

6.2.1 Principle

Chemical arfalysis of the dental amalgam alloy using an instrumented technique for metallic matej

6.2.2 Testsamplé

Extract the

be contaminated with the dental mercury during extraction from the capsule.

method used;

mination is seen on the surface of a container, report this and the number of container§

nated;

ind address of the organization responsible for the testing (e.g. test house, unive

ther the product does or does not-conform to the requirement for package and caj
[m contamination, in accordance with 4.1.

Hental amalgam alloy powder from one capsule selected at random. This sample shoul

that

were

rsity,

bsule

ials.

d not

6.2.3 Apparatus

Recognized, instrumented analytical instrument, with a sensitivity adequate to determine the
composition of the dental amalgam alloy for each of the elements declared by the manufacturer in
compliance with 4.2.

NOTE

analytical procedure.

© IS0 2023 - All rights res
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6.2.4 Procedure

Determine the composition of the dental amalgam alloy for the elements declared by the manufacturer
in compliance with 4.2. Other elements can be detected during the analysis, being undeclared or
impurities. Determine the concentration of each of these as a mass fraction (percentage).

6.2.5 Treatment of the results

Record all the mass fraction percentages of alloying elements detected in concentrations greater than a
mass fraction of 0,01 %.

For i i T 0,01 % and
beloyv a mass fraction of 0,1 % but are not alloying elements (declared as such by the manufacturer in
compliance with 4.2), sum these values and record the sum as the mass fraction percéntpge of other

elemgnts. For an element that is not a declared alloying element and detected in a ggneentrgtion greater
than|a mass fraction of 0,1 %, record this value and the name of the element.

6.2. Report

6.2.6.1 Testreport

A tegt report shall be prepared. At least the following information‘shall be included:
a) mame of the dental amalgam product and its lot numbet;

b) Iame and address of the manufacturer;

c) the International Standard used (i.e. ISO 20749:2023);
d) the analytical method used;

e) 4ny irregularities in the test procedure;

f) ass fraction (percentages) for those elements that are alloying elements according tg Table 1 and
eclared as such by the manufacturer (see 6.2.5);

g) if any other element is declared by the manufacturer as an alloying element, report{this and its
ass fraction as a percentage (see 6.2.5);

h) e¢ach undeclared element found in a concentration greater than a mass fraction of 0,1 % by name
gnd the mass fraction as a percentage (see 6.2.5);

i) gum of the mass fractions (percentages) of undeclared elements present in concentratjions greater
than mass fractions of 0,01 % (see 6.2.5);

j) qnyAunusual features observed;

k) 1ame and address of the organization responsible for the testing (e-.g- test house, university,
department of manufacturer);

1) date of testing.

6.2.6.2 Conformity

Report whether the product does or does not conform to the requirement for composition and purity of
the dental amalgam alloy in accordance with 4.2.

©1S0 2023 - All rights reserved 7
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6.3 Large particles in the dental amalgam alloy powder

6.3.1 Principle

Large amalgam alloy particles (defined as >150 pm in size) separated from the sample (a known mass
of dental amalgam alloy powder) are weighed.

6.3.2 Testsample

Select and open a sufficient number of capsules to obtain a (10,0 £ 0,1) g sample of dental amalgam alloy

powder. This sample should not be contaminated with the dental mercury during extraction from the
capsules.
6.3.3 Apparatus
6.3.3.1 CHemical balance, having a resolution and accuracy to 1 mg.
6.3.3.2 Sieve, having a mesh size 150 pm that conforms to ISO 3310-1 with goHection pan and cqver.
6.3.3.3 Tweezers, with pointed ends.
6.3.3.4 Weighing boat, or similar.
6.3.3.5 Stereomicroscope, set at x10 magnification.
6.3.4 Proredure
Weigh the (10 + 0,1) g test sample to an accuracy of 1’mg and record this mass as mp.
Place the sanple on the sieve. Hold the sieve.assémbly (consisting of a collecting pan, sieve and cpver)
in one handjand tap it gently against the other’hand at a rate of approximately two times per second for
120 s. Use the stereomicroscope to inspett the sieve for any large dental amalgam alloy particles. If any
are present,|pick these up with the tweezers and place them on the weighing boat. Weigh this to optain
the mass of the dental amalgam alldy particles to an accuracy of 1 mg. Record this mass as m,.
6.3.5 Treptment of the results
Calculate wfthe proportien/of the dental amalgam alloy powder present as particles that have { size
greater than 150 um (éxpressed as a percentage of the mass of the sample) as follows:

w="2 k100

Mp

where

m,  is the mass of dental amalgam alloy particles remaining on the sieve, expressed in grams;

my,  is the mass of the powder sample, expressed in grams.
6.3.6 Report
6.3.6.1 Testreport
A test report shall be prepared. At least the following information shall be included:
a) name of the dental amalgam product and its lot number;
8 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=f65bc999bfca76ab0245a4a7ec3879d1

ISO 20749:2023(E)

name and address of the manufacturer;
the International Standard used (i.e. ISO 20749:2023);
the test method used;

any irregularities in the test procedure;

proportion of the dental amalgam alloy that is present as particles greater than 150 pm in size,

expressed as a mass fraction percentage of the test sample (see 6.3.5);

any unusual features observed;

ame and address of the organization responsible for the testing (e.g. test house
epartment of manufacturer);

ate of testing.

6.3.4.2 Conformity

Repdrt whether the product does or does not conform to the requirement for the limit
fraction percentage of large particles in accordance with 4.3.

6.4

Loss of mass from the capsule during mixing

6.4.1 Principle

The

oss of content from the capsule during mixing\s determined by weighing it initiall

after] mixing. Testing a number of capsules is reguired because the amount lost can vary f
to capsule.

6.4.1 Testsample

Seledt 15 capsules at random.

6.4.3 Apparatus

6.4.3.1 Mechanical mixing machine for dental amalgam, thatis recommended by the m|
of the dental amalgamproduct and which conforms to ISO 7488.

6.4.3.2 Weighing boat, or similar (15 are required).

6.4.3.3 , Chemical balance having an accuracy and resolution of 0,1 mg.

6.4.

university,

to the mass

y and again
rom capsule

anufacturer

4 C : 1 -1 14 : 1 1 £
I 3 UL gItdl gIUVES, I[dLlTX UL SlHIIIAT, POWUCT=ITCT.

6.4.3.5 Stereomicroscope, x10 magnification.

6.4.4 Testprocedure

At all times, wear the surgical gloves when handling the capsules to avoid contaminating the surface.

Take the first capsule and blow oil-free compressed air over the surface to remove any adhering powder
and dust.

Although, according to 4.1, the surface should be free from contamination, it is a good laboratory
practice to do this.
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https://standardsiso.com/api/?name=f65bc999bfca76ab0245a4a7ec3879d1

IS0 20749:2023(E)

Use the stereomicroscope to inspect the surface of the capsule for any remaining contaminant and for
any attached moulding flash. If either is present, remove it. Then inspect the surface of the capsule for
blemishes. If any blemishes are present, note these.

Place the capsule in the weighing boat and record their combined masses (m.). This and all subsequent
weighings shall be accurate to 0,1 mg.

Taking care not to score the plastic, place the weighed capsule in the mechanical mixing machine.
NOTE Sharp edges on the metal fork (or similar device) that holds the capsule in the mechanical mixing

machine can cut small amounts of plastic from the capsule when the necessary force is applied to seat the capsule.
Such a loss can affect the result.

Mix using fhe setting on the mechanical mixing machine and mixing time recommended bi the
manufacturgr for the combined mass of dental amalgam alloy powder and dental mereury (i the
capsule) that is being mixed [see 8.4 b)].

Once again faking care not to score its surface, remove the capsule from the mechanical mixing madhine.
Use the stereomicroscope to inspect the surface for any marks that can be produced when the capsule
was placed in or removed from the mechanical mixing machine. If any are seen; hote these.

Place the cqpsule in the weighing boat and leave at ambient temperaturé.for 20 min. (The mjxing
process gengrates heat which affects the weighing at the accuracy required, if the temperature df the
capsule is alpove ambient temperature.) It is necessary to let the température of the capsule equilibrate
with the ambient temperature before it is reweighed.

Reweigh th¢ capsule and weighing boat (m,,).

Repeat this procedure for the 14 other capsules and record all results.

6.4.5 Treatment of the results
Tabulate the results.
The loss of dental mercury and amalgam alley/powder during mixing (m,), expressed in grams is:

my =(mg -my, )

where
mg  is|the mass of the'sealed capsule (and weighing boat) before mixing, expressed in grams;
m,, is|the mass.ofthe sealed capsule (and weighing boat) after mixing, expressed in grams.

If the loss ih mass>m; is 0,5 mg or more, examine the record to ascertain whether scoring or ¢ther

markings hpd been introduced onto the capsule surface when it was put into or taken from the
mechanical miking-machine—Rejeet-theresultifsuch-seeringispresent—Reeo ejeetion
replacement capsule and test it using the procedure in 6.4.4. Record this result.

Calculate the mean value of m, for the losses from all 15 capsules and record this.
6.4.6 Report

6.4.6.1 Testreport
A test report shall be prepared. At least the following information shall be included:
a) name of the dental amalgam product and its lot number;

b) name and address of the manufacturer;
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i)
j)

k)

6.4.4.2 Conformity

Repdrt whether the product does or does not conform to the requirement for the loss of m
capslile during mixing, in accordance with 4.4.

6.5

6.5.1 Principle

The yield of usable dental amalgam is determined-by weighing the dental amalgam pellet.
can yary from capsule to capsule. For this reason;testing a number of capsules is required.

NOTH The dental professional is interested in the dental amalgam that is released by the
mixing, i.e. the pellet. This will have a massless than the stated summed masses of dental mercu
amalgam alloy powder in the capsule if there is a loss during mixing or retention in the capsule on e

6.5.] Testsample

Seledt 15 capsules at randoni:
6.5.3 Apparatus

6.5.3.1 Mechanical mixing machine for dental amalgam, thatis recommended by the m
of the dentallamalgam product and which conforms to ISO 7488.

6.5.3.2° “Weighing boat or similar (15 are required).

ISO 20749:2023(E)

the International Standard used (i.e. ISO 20749:2023);
the test method used;
any irregularities in the test procedure;

the loss of mass from each of the 15 accepted capsules (each to 0,1 mg) (see 6.4.5);

the mean value for the loss of mass from the 15 accepted capsules (to 0,1 mg) (see 6.4.5);

any rejected result and give the reason for rejection (see 6.4.5);

- 1_£ de 1 |
Hy uiusudlicdturcs vustl ved,

ame and address of the organization responsible for the testing (e.g. test house
epartment of manufacturer);

ate of testing.

Yield of amalgam from the capsule

university,

hss from the

The amount

capsule after
'y and dental
mptying it.

anufacturer

6.5.3.3 Chemical balance having an accuracy and resolution of 0,1 mg.

6.5.3.4 Tweezers, stainless steel.

6.5.4 Testprocedure

All weighings shall be accurate to 0,1 mg and recorded.

Weigh one weighing boat (m,,).

Use the mechanical mixing machine setting and mixing time that are recommended by the manufacturer
for the combined mass of dental amalgam alloy and dental mercury (in the capsule) that is being mixed
[see 8.4 b)]. Place the first capsule in the mechanical mixing machine and mix its contents.

© IS0 2023 - All rights reserved
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Immediately after mixing, open the capsule and empty the amalgam pellet onto the weighing boat.
If necessary, use the tweezers to dislodge any small piece of dental amalgam lightly adhering to the
capsule. Inspect the pellet for any material from the sachet or membrane. Remove this using the
tweezers. (It can be necessary to break-up the pellet to do this.) Similarly, remove the pestle, if one is
present. Leave for 20 min to let the temperature of the dental amalgam equilibrate with the ambient
temperature. Weigh the weighing boat and the dental amalgam collected on it (m,).

NOTE
alloy powder

in the capsule. It is ruptured on activation.

Repeat this procedure for the 14 other capsules.

A plastic membrane or plastic sachet is used to separate the dental mercury from the dental amalgam

6.5.5 Treptment of the results

Tabulate the results.

The yield of|dental amalgam from the capsule (m,), expressed in grams, is:
my =(mj —m,, )

where
m,  is|the mass of the weighing boat and collected amalgam, expressed in grams;
m,, is|the mass of the weighing boat, expressed in grams.

Use m, and [the sum of the masses of dental amalgam alloy'powder and dental mercury in a cagsule,

declared by[the manufacturer in accordance with 8.1 e) and 8.1 f) to calculate the yield of amalggm as

a percentage.

6.5.6 Report

6.5.6.1 T¢streport

A testreporf shall be prepared. At leastithe following information shall be included:

a) name of the dental amalgam/product and its lot number;

b) name and address of themanufacturer;

c) the International Standard used (i.e. ISO 20749:2023);

d) the testimethodused;

e) any irrdgularities in the test procedure;

f) theresu .5.5);

g) each of these masses converted to a percentage of the sum of the masses of dental amalgam
alloy powder and dental mercury (in a capsule) as declared by the manufacturer in accordance
with 8.1 e) and 8.1 f) (see 6.5.5);

h) if seen, any excessive inclusion of remnants of the membrane or sachet (i.e. the separating barrier)
in the dental amalgam pellet;

i) any unusual features observed;

j) name and address of the organization responsible for the testing (e.g. test house, university,
department of manufacturer);

k) date of testing.
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6.5.6.2 Conformity

Report whether the product does or does not conform to the requirement for the yield of dental
amalgam from the capsule in accordance with 4.5.

6.6 Consistency of the dental amalgam from capsule to capsule

6.6.1 Principle

Small variations in the masses of dental amalgam alloy powder and dental mercury occur when
thes i i i i i lerances are
jed, the variation in this ratio can lead to a significant variation in properties, partigularly when
the ¢xtremes (of the tolerances) coincide. The consequence of the variation in the-ratig within the
production tolerances accepted by the manufacturer is determined by measuring the/hardess (using a
pyramidal diamond microhardness test) on a set of dental amalgam test pieces. This property is chosen
becapse it is suitable for testing dental amalgam from a single capsule.

6.6.21 Testsample

Seledt 10 capsules at random to produce 10 test pieces.

6.6.3 Apparatus

6.6.3.1 Items of equipment

6.6.3.1.1 Mould. An example of a suitable mould,is shown in Figure 1.
6.6.3.1.2 Glass plate, with a scratch-free pelished surface, approximately 75 mm x 75 min.
6.6.3.1.3 Glass microscope slide.

6.6.3.1.4 Hand-instrument foriamalgam packing, with an end surface (smooth or serrjpted) that is
apprppriate for the product being tested and that is slightly less than 4 mm in diameter.

6.6.3.1.5 Microhardnpess'test instrument with a pyramidal diamond indenter, Vickers or Knoop.
6.6.3.1.6 Air oven,or incubator maintained at (37 + 2) °C.

6.6.3.1.7 Mechanical mixing machine for dental amalgam, that is recommengled by the
mantyifacturer of the dental amalgam product and which conforms to ISO 7488.

6 6 110 Caoatead abracivathat confoi o b v gt 1o A D1INN 300 S nn e d o nn it IC 634_4_3
0.7 150 CoOaTtCOaoTasSTV Ctiat CoOTTOT T S tO T CT O g T It STZC T T2 oo T attoTtartCCvw It 1o .

6.6.3.2 Materials and tolerances of the mould

Make the mould of poly(methyl methacrylate) or polycarbonate sheet that is 2,5 mm thick. Drill 10 holes
that are 4,0 mm in diameter, spaced no closer than 10 mm to each other. An example of a suitable mould
is shown in Figure 1.

It is permissible to produce the mould using 3,0 mm thick sheet provided the yield from the capsule is
sufficient to overfill the cylindrical hole into which the dental amalgam is packed, according to 6.6.5.

NOTE This simple and low-cost mould can be considered to be consumable.

For convenience, to readily distinguish the two surfaces during test piece production and hardness
measurement, an identification mark on one of the mould faces is recommended.
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6.6.4 Test piece production

Produce the test pieces at (23 £ 2) °C.

Produce a total of 10 test pieces using the procedure set out in 6.6.5.

NOTE A test piece is the amalgam that is packed in one of the holes in this mould.

Dimensions in millimetres
28 14 gL

| |
| |
| |
SN T:
OO OO
oo ]
I . N
| | | | -
0090
| | | | =
| | | |

13

NOTE 1 T:|1e tolerance for all dimensiofs$)is +0,1 mm.
I

NOTE 2  All 10 holes are 4,0 mm indiameter.

Figure 1 — Mould thatis suitable for the production of test pieces for microhardness
measurements

6.6.5 Proreduie

Place the mauld on the glass plate

Use the setting on the mechanical mixing machine and mixing time that are recommended by the
manufacturer for the combined mass of dental amalgam alloy powder and dental mercury (in the
capsule) that is being mixed [see 8.4 b)]. Place a capsule in the mechanical mixing machine and mix.

Using the hand instrument (for amalgam packing), pack the dental amalgam from this capsule into
one of the holes in the mould. Use a consistent packing force and efficient packing technique. Overfill
it slightly. Carve back using the edge of the microscope slide to produce a flat surface (on the dental
amalgam) that is level with that of the mould surface. This is the first test piece. Record the time at
which it was made.

Repeat this procedure, packing amalgam from the other nine capsules into each of the other nine holes
to produce a total of 10 test pieces. (Dental amalgam from one capsule only is to be used to fill a hole to
make a test piece.) For each test piece, record the time at which it is made. For all test pieces the same
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surface of the mould should be placed in contact with the glass plate during production. The surface of
the amalgam test piece formed in contact with the glass plate is the “test surface”, being the surface on
which microhardness indentations will be made.

Immediately after the tenth test piece has been made, place the mould in the air oven or incubator that
is maintained at (37 * 2) °C and store for (23 + 1) h.

If a mould of the type shown in Figure 1 is used, all test pieces are contained in this single mould and
are made over a period of time. Because this mould is put in the oven when the last test piece has been
made and held there for (23 + 1) h, ensure that the period of time over which the 10 test pieces are made
results in ageing of both the first and the tenth test piece that complies to the ageing time. Thus, there
shou

dlba il - £ a1 Lot 1=s 1ot ool
U UCT LT TIITTTTIITU I UT ucna_y UCTLVVCUIT qul\llls CadlIiIrtt ot PICLU-

At thee end of the storage period, remove the mould from the oven. The formation of a‘test $urface with

an o
makg
mea
abra
cold
very
can i

Blowf
placd
equil

6.6.6
At (2
Makd

Use 4
diffe
samd

For ¢
and

betw
Hard
Thus

Maksd
than
instr
mani

Fange-peel appearance at a microscopic level is a consequence of the setting [react
s the definition of the hardness indentation less clear. To form a surface suitable for mi
urement, gently rub the test surface (i.e. of the mould and the 10 test pieces it contain
sive that complies with microgrit size P1200, in accordance with ISO 6344-3. Use a coy
water as a coolant and lubricant, together with a light pressure. Thé Bequired surfacq
fine parallel scratches. Inspect the surface between passes untilthis is created. (Su
e achieved, usually, with just four or five passes.)

compressed air on the test surface to dry it. For the time remaining before hardness m
the mould on the bench with the test surface upwards and allow 20 min for the {
ibrate with the ambient test temperature [(23 * 2) °C].

Microhardness measurement
4 + 1) h, measure the microhardness on the test surface for each of the 10 test pieces.
e these measurements at a room temperature of (23 * 2) °C.

load that will produce an indentation that, when measured to the accuracy of the inst
Fentiate between dental amalgam test pieces for which the hardness differs by 50 M
load for all test pieces. Use aidwell time that is consistent.

xample, for the Vickers Hardness of dental amalgam at 24 h, an applied load between
|0 N (1 kgf) is suitable . and recommended. Such loads produce indentations with diag
een 80 pm and 120-um, depending on the product and applied load. A 50 MPa differen

, an instrument with a measurement accuracy of 0,1 pm is recommended.

e 10 hardness indentations on the test surface (of each test piece). These should be sif]

on and this
rrohardness
s) on coated
ious flow of
is flat with
ch a surface

basurement,
est piece to

rument, will
[Pa. Use the

b N (0,5 kgf)
bnal lengths
te in Vickers

ness value results\n a difference in the indentation diagonal length of between 1 pmn and 3 pm.

ed no closer

five inderitation diameters to each other and to the edge of the test piece. Depe

nst

give

hally*and from the loading force calculate the hardness value. An automated i

ument will

accuracy of 50 MPa. )
NOTE Traditionally, hardness has been reported with metric units, kg/mm?. In ISO standards the SI system

has been adopted and is to be used. To convert the hardness value from the traditional metric value to one that
has MPa units, that value is multiplied by 9,81.

6.6.7 Treatment of the results

Tabulate the hardness values for all 10 measurements on each test piece. Calculate the test piece mean
value for each of the 10 test pieces. Calculate the overall mean value for all 100 measurements. Calculate
the value that is 85 % of the overall mean value. Compare the test piece mean value of each of the 10 test
pieces with this.
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6.6.8 Report

6.6.8.1 Testreport

A testrepor

t shall be prepared. At least the following information shall be included:

a) name of the dental amalgam product and its lot number;

b) name and address of the manufacturer;

c) thelnte

d) the mic

rnational Standard used (i.e. ISO 20749:2023);

rohardness test method used - Vickers or Knoop;

e) any irrdgularities in the test procedure;

f) for each test piece, the values for all 10 hardness measurements and their mean, value (“thg

piece m

g) the ove

pan value”) (see 6.6.6);

Fall mean hardness value, calculated using all 100 hardness meastirements (“the oy

mean value”) (see 6.6.6);

h) the hardiness value that is 85 % of the overall mean value (see 6.6.6);

i) any unusual features observed;

j) name 3

Ind address of the organization responsible for thé-testing (e.g. test house, unive

departrment of manufacturer);

k) date of testing.

6.6.8.2 Cgnformity

Report whe
dental amal

6.7 Prop

ther the product does or does not.conform to the requirement for the consistency d
bam from capsule to capsule, in accordance with 4.6.

erties of the dental amalgam

6.7.1 Principle

All three properties for requirement 4.7 are determined using cylindrical test pieces. To pra

consistency

in packing throughout the body of the test piece and consistency from one to the n¢

standardizeld procedureis used to produce these test pieces.

test

erall

rsity,

f the

duce
ext, a

6.7.2 Mo*ld forthe preparation of test pieces for determining creep, dimensional change

during har

ening and compressive fracture stress

6.7.2.1 General

The mould and its component parts are shown in Figures 2 to 6.

16
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Key

q

q

holder

AL 7777/

22

pacer no. 1
pacer no. 2
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NOTH

To a{
the d
datu
whic
Thovu

The

(with a tolerdnce) of h7 according to ISO 286-2. For a plunger or cap that is nominally 4

diam
plun

lunger no. 2
st piece

ie

lunger no. 1

The dimensions for each of the components are given in the figures that follow.

Figure 2 — Vertical section through the mould for making cylindrical dental am
test pieces, showingthe assembled mould with a test piece in place

sist the operator in judgingwhether the correct quantity of dental amalgam has been i
ie, for the test piece to(be within the permitted range for length, i.e. (8 * 1) mm, circ
M lines can be scribedyat 9 mm, 11 mm and 13 mm from one end of plunger no. 1. Th
h the distances to‘the scribed lines are measured) shall be in contact with the dent
gh such datum lirtes are not mandatory, their use is recommended.

Hiameters of'the plungers and cap shall be subject to a shaft (or in this case a plunge

eter, its-diameter shall be between 0 um and 18 um less than 4,000 mm. Thus, the dia
ber/Oricap shall be between 3,982 mm and 4,000 mm.

algam

nserted into
umferential
s end (from
hl amalgam.

r) clearance
,000 mm in
meter of the

The

'a - £ h TS S | 1 111 1 — 1 VAR | PR ANl nl- 25
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accordance

with [SO 286-2. For a hole that is nominally 4,000 mm in diameter, its diameter shall be between 10 pm
and 20 um more than 4,000 mm. Thus, the diameter of the hole shall be between 4,010 mm and
4,020 mm.
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Dimensions in millimetres

®26 +0.1
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| | ¥
[en)

H

Key
1 slot

Figure’3 — Holder
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925 +0,1

6 +0,1

a) Spacer no. 1

b) Spacer no. 2

Figure 4 — Spacers
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Dimensions in millimetres
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925 £0,1

25 £0,01

Dimensions in millimetres

+0,01
0

@L4,07

a) Die

13 £0,01

26 +0,01

0

L4 -0,018
0

oL -0,018

e e

b) Plunger no. 1 (left) and plunger no. 2 (right)

Figure 5 — Die and plungers
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6.7.2.2 Materials and working surface finishing for construction of the apparatus

Make the holder, the spacers and the cap of cold-rolled or stainless steel. Make the die and 1
of hgrdened tool steel or hardened stainless steel. Hone' the working surfaces of the

pers to an arithmetic mean roughness (R,) not greatéer than 6,3 pum when tested in accordance with
ISO 41920-2.

plun

6.7.1.3 Assembly of the apparatus

For the production of creep and compressive strength test pieces, assemble the holder, s
and no. 2, the die and plunger no. 2 as,shown in Figure 2. At this pointin time, do not insert p

NOTH Plunger no. 1 is inserted dfter the dental amalgam mix is placed in the die.

Partjcular measuring instruments used in the test for dimensional change during

(e.g.
the ¢
chan

instrjument that is.fo be used. In which case, position the cap on top of the plunger no. 2.

6.7.3 Testsample

Suffi

replgcement test pieces for each property determination.

ISO 20749:2023(E)

Dimensions i

$0.5 £0,01 =
+
~N
_ |
s .
S ' 0
i ol -0.018
o

n millimetres

Figure 6 — Cap required for the production of test pieces used for the measure
of dimensional change during hardening

nterferometers) cansrequire an impression on the end surface of the test piece. It is |
ap that is shown infEigure 6. For the production of test pieces for the measurement of
ge during hardening, include the cap in the assembly if this is appropriate for thg

cient number of capsules to produce the required number of test pieces and maximui

ment

he plungers
die and the

pacers no. 1
lunger no. 1.

hardening
broduced by
Himensional
measuring

n number of

6.7.4 Test piece production

6.7.4.1 Temperature

Prep

are test pieces at (23 £ 2) °C.

6.7.4.2 Apparatus

6.7.4.2.1 Dental amalgam mixing machine, conforming with ISO 7448 and recommended by the
manufacturer of the dental amalgam alloy product.

© IS0 2023 - All rights reserved
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6.7.4.2.2

6.74.2.3

6.7.4.2.4

6.7.4.2.5

6.7.4.2.6

2023(E)

Timer, with an accuracy and resolution to 1 s.
Tweezers, with pointed ends.

Hand-instrument for dental amalgam packing.
Light source, with an illuminance 21 000 lux.

Mould, shown in Figures 2 to 6.

6.7.4.2.7
6.74.2.8

6.743 M

Mix a mass
length.

NOTE
1,2g.

If the conte
capsules sin
can be prod
piece of equ

Use the sett
of dental arg
manufactur

6.7.4.4 Pg

Using tweez
immediately
mercury du

pparatus to apply (176 + 13) N to the mould plunger no. 1.
ir oven or incubator set to maintain a temperature of (37 + 1) °C.

ixing

bf dental amalgam sufficient to make a 4 mm diameter cylindricaltest piece (8 + 1) nj

The mass of a dental amalgam cylinder of 4 mm in diameter and‘@ mm in length is approxin

ht of more than one capsule is required to make the\test piece, mix the content of {

Iced within the working time of the first mix, miXing these capsules sequentiallyonas
pment is permitted.

ing on the dental amalgam mixing machine and the mixing time (for the combined
halgam alloy powder and dental mereury in the capsule) that are recommended b
er of the product under test [see 8.4, b}}.

cking

ers, place the coherent magss of mixed dental amalgam on top of the die cavity and i
r with several thrusts of/a hand-instrument for dental amalgam packing. Do not ex]

Table 3 —Schedule for the preparation of the cylindrical test pieces

hultaneously using equipment of the same type for each capsule. However, if the last

m in

ately

hese
mix
ingle

mass
7 the

nsert
Dress

Fing this insertion. Theh insert plunger no. 1 and proceed following the schedule in Talple 3.

Procedure Time
S
End of'mixing at 0
Intert'the mixed massinto the die cavitv then nhmopr no 1 and ;mnlv
aforce of (176 + 13) N to produce a pressure of (14 + 1) MPa at 0
Release the force and remove spacer no. 2 at 45
Reapply the force at 50
Re-release the force at 90
Carefully remove excess dental mercury and eject the test piece at 120

If the cap (see Figure 6) is not present in the assembled apparatus and plunger no. 1 has circumferential
datum lines scribed on its cylindrical surface, the test piece will have a length that is (8 £ 1) mm if the

13 mm datu

m line alone can be seen.

If the cap (see Figure 6) is present in the assembled apparatus and both 11 mm and 13 mm datum lines

can be seen
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but the 9 mm line cannot, the test piece will have a length thatis (8 + 1) mm.
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After ejection, the test piece shall not be trimmed.

Inspect the surfaces of the test piece for any defects. Use visual inspection without magnification. Carry
out this inspection at an illuminance of at least 1 000 lux and at a distance not exceeding 250 mm. A
person making the inspection shall have nominally normal visual acuity. Corrective (non-magnifying)

non-tinted lenses can be worn. If the test piece is defective, replace it.

Transfer the test piece to air maintained at (37 * 1) °C.

6.7.5 Procedure for the determination of creep

6.7.3

6.7.5
(36,
atat
be tg

NOTH
stres

6.7.5
6.7.5

6.7.53

Maksd
the t
the 1
accej
rejed

Chec

an unacceptable length when-this is measured at 7 d.

Stord

A mi
toler
nece
avail

6.7.3

.1 Apparatus

.1.1 Instrument for determining creep to apply and sustain a compressiy
+(0,2) MPa continuously for a period not less than 4 h. The instrument is to mraintain t

emperature of (37,0 £ 0,5) °C during the test period. The accuracy of the-reep measu
0,01 mm.

The application of (456,0 + 2,5) N force to a test piece of 4 mm in.diameter produces (36
.1.2 Micrometer screw gauge, or similar measuring instpument, with an accuracy

.1.3 Air oven or incubator, to maintain a temperature of (37 = 1) °C.

.2 Test pieces

 five test pieces. After ejection from the mould and inspection (see 6.7.4.4) immediat
est piece to air maintained at (37 + 1) °C. One hour after the test piece has been re
nould take it from the oven or incubator and measure its length to determine whyg
ptable, i.e. (8 + 1) mm. If it is acceptable, return it to the oven or incubator. If it is nof
t and replace this test piece.

king acceptability at this tifhe'is recommended to avoid a lengthy delay should it be fq

for (7,0 £ 0,2) d inalrmaintained at (37 £ 1) °C.

himum of three-test pieces are tested and for each, the creep stress is applied for 4 h.
hnce in timefor'the application of the creep force is £0,2 d (i.e. 4,8 h) after 7 d stora
Esary to stagger the production of test pieces if fewer than three sets of creep test ajj
able.

.3~ Procedure

e stress of
he test piece
rfement shall

0 +0,2) MPa

bf 0,01 mm.

ely transfer
moved from
bther this is

acceptable,

und to have

Because the

be, it will be
paratus are

At the end of the storage period, remove the test piece from the oven or incubator and measure the
length to the nearest 0,01 mm. Record this as the original length.

Directly after measuring the original length [i.e. at (7,0 + 0,2) d], apply a compressive force normally
and uniformly over the cylinder ends (of the first test piece) to produce a stress of (36,0 + 0,2) MPa.
This stress is applied continuously for 4 h at a test temperature of (37,0 = 0,5) °C. Measure the change
in length of the test piece to an accuracy of 0,01 mm between (1,00 + 0,05) h and (4,0 + 0,1) h after the
force is first applied. Record the new length of the test piece.

Measure and test two more test pieces.

If necessary, in accordance with 6.7.5.4, test both the remaining test pieces.
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6.7.5.4 Treatment of the results

For each test piece, calculate the creep strain, £, as a percentage of the original length to the
nearest 0,1 %, as follows:

Al

ec=-x100

(o]

where

If all three y
pieces.

If two or all
requiremen

If one of the

Test no mor

Al isthechangeinlength between 1 hand 4 h, expressed in millimetres to an accuracy of 0,01 mm;

l

. s

the original length, expressed in millimetres to an accuracy of 0,01 mm.

L for creep. As a consequence, it is not necessary to test the two remaihing test pieces.
three test pieces fails to meet the requirement in Table 2, test two'more test pieces.

b than five test pieces. Record all results.

6.7.5.5 Report

[est report
t shall be prepared. At least the following information shall be included:

the dental amalgam product and its lot@umber;

name and address of the manufacturer;

rnational Standard used (i.e.ISQ 20749:2023);

method used;

gularity during test piece production or testing;

for all test piecesthat were subjected to creep loading (see 6.7.5.4);

sual featuresiobserved;

d address of the organization responsible for the testing (e.g. test house, unive

department 6ftmanufacturer);

6.7.5.5.1

A testrepor
a) name of
b)

c) the Inte
d) the test
e) anyirrg
f) results
g) anyunu
h) name 34
i)

date of testing

esults conform to the requirement in Table 2, it is not necessary to test the other twg test

three test pieces fail to meet the requirement in Table 2, the product fails-to conform tp the

rsity,

6.7.5.5.2 Conformity

Report whether the product does or does not conform to the requirement for creep, in accordance
with 4.7.2.

6.7.6 Procedure for the determination of dimensional change during hardening

6.7.6.1 Apparatus

6.7.6.1.1

Instrument for measuring the dimensional change during hardening, that does not

subject the test piece to a restraint greater than 20 mN during the test and with which the change in

24
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test piece length can be measured to an accuracy of 0,5 pm. The instrument is to maintain the test piece
at a temperature of (37,0 + 0,5) °C during the test period.

6.7.6.1.2 Micrometer screw gauge, or similar measuring instrument, with an accuracy of 0,01 mm.

6.7.6.1.3 Air oven or incubator to maintain a temperature of (37 + 1) °C. (This is required only if the
test piece is removed from the apparatus after the initial measurement at 5 min and reinserted at 24 h

tom

ake the second measurement.)

6.7.6.2 Test pieces

Makg

6.7.4

Placd

chan

of 0,1
Main

At (2

accu

rejed

proc

Reje

repld

Test

Duri

in lej
meas
secol

If th

complete the test before-making the next test piece.

6.7.4

Calcyilate the«dimensional change during hardening, &4, as a percentage of the test piece |

near

e five test pieces.

.3 Procedure

the test piece in the instrument immediately after its production, Measure the
ge that occurs between (5,0 = 0,1) min and (24,0 £ 0,1) h from the end\of mixing, to
b um. Record this.

tain the test piece at a temperature of (37 + 1) °C during the 24/h'test period.

4,0 £ 0,1) h, remove the test piece from the instrument and measure the test piece
Facy of 0,01 mm. If the length of the test piece is not within the specified length, i.e.
t the result and replace the test piece. Using this replacement test piece, repeat pr
bdure in 6.7.6.3.

'tion of a test piece because its length is inadequate does not constitute a test failure
cements are permitted to obtain five test pieces with acceptable lengths.

hll five test pieces.

hg the 24 h test period, the test piece can remain in the measuring instrument and
ngth monitored continuously, oriit can be removed from the measuring instrument a
urement, held at 37 °C without an applied force then returned to the measuring instru
nd measurement.

b test piece is retained’in the measuring instrument for the full test period, it is 1

4 Treatmentof the results

bst 0,04-%), as follows and record the result:

Al

Himensional
an accuracy

ength to an
(8 £1) mm,
bceding test

and further

the change

'ter the first
ment for the

ecessary to

ength to the

429100

lq

where

Al

lq

©ISO

is the dimensional change between 5 min and 24 h, expressed in millimetres;

is the length at 24 h, expressed in millimetres.
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6.7.6.5 Report

6.7.6.5.1

Test report

A test report shall be prepared. At least the following information shall be included:

a) name of the dental amalgam product and its lot number;

b) name and address of the manufacturer;

c) the International Standard used (i.e. ISO 20749:2023);

d) the testimethod used;

e) any irrdgularity during test piece production or testing;

f) results

g) any unusual features observed;

h) name and address of the organization responsible for the testing (e.g-test house, unive
departrhent of manufacturer);

i) date of testing.

6.7.6.5.2

Report whefther the product does or does not conform to.the requirement for dimensional ch
during hardening in accordance with 4.7.3.

6.7.7 Profredure for the determination of compressive fracture stress

6.7.7.1 Apparatus

6.7.7.1.1

a 10 kN capacity frame and load cell capacity and with a resolution and accuracy better than 10 N.

6.7.7.1.2

6.7.7.1.3

6.7.7.2 Test pieces

Make 20 tes|t pi€cés.

6.7.7.3 P

6.7.7.3.1

for all test pieces (see 6.7.6.4);

Conformity

niversal mechanical testiihg machine configured for compressive testing, with at

icrometer screw,gauge, or a similar measuring instrument, with an accuracy of 0,01,

Air oven or inCubator, to maintain a temperature of (37 + 1) °C.

rsity,

ange

least

mm.

rocedure

General

Immediately after ejection from the mould, transfer the test piece to an air environment maintained at
(37 £ 1) °C. Store it in this environment until 30 min before force is applied to it. At this time, remove
the test piece from the oven or incubator and place it on a clean surface, in air at (23 + 2) °C for not less
than 20 min to allow it to cool and equilibrate with the test temperature.

During this equilibration period, measure the diameter of the test piece to an accuracy of 0,01 mm and
record the value. Measure the length to determine whether the length of the test piece is within the
specified length of (8 + 1) mm. If it is not, reject the test piece and make a replacement.
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Determine the compressive fracture stress using the mechanical testing machine. During the test,
maintain the test piece at a temperature of (23 + 2) °C. Apply an increasing compressive force normally
and uniformly over the circular ends of the test piece at a constant crosshead speed of (0,5 * 0,1) mm/
min.

For each test piece, record the force that produces failure and calculate the compressive fracture stress
to the nearest 5 MPa.

6.7.7.3.2 Compressive fracture stress at 2 h

Determine the compressive fracture stress of five test pieces at (120 + 5) min after mixing.

If only three test pieces conform to the requirement in Table 2 for compressive fractuse_s
detefmine the compressive fracture stress of five more test pieces.

Test

ho more than 10 test pieces at 2 h.

6.7.71.3.3 Compressive fracture stress at 24 h

Detefmine the compressive fracture stress of five test pieces at (24 + 1)V after mixing.

If onlly three test pieces conform to the requirement in Table 2 for the compressive fra
at 24/ h, determine the compressive fracture stress of five morecest pieces.

Test

ho more than 10 test pieces at 24 h.

6.7.1.4 Treatment of the results

Record the compressive fracture stress for all test,pieces that were loaded to failure.

6.7.4.5 Report

6.7.1.5.1 Testreport

A tedt report shall be prepared. Atileast the following information shall be included:

a)
b)
‘)
d)
e)
f)
g)
h)

i)

ame of the dental amalgam product and its lot number;
Iame and address-0fthe manufacturer;

the International Standard used (i.e. [SO 20749:2023);
the test method used;

any irtegularity in the test piece production or testing;

tress at 2 h,

cture stress

tesults for all test pieces that were loaded to failure (see 6.7.7.4);

any unusual features observed;

name and address of the organization responsible for the testing (e.g. test house
department of manufacturer);

date of testing.

6.7.7.5.2 Conformity

, university,

Report whether the product does or does not conform to the requirement for compressive fracture
stress at 2 h, in accordance with 4.7.4.
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