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Foreword

333:2006(E)

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 1SO
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 1SO, also take part in the work. ISO collaborates closely with the International

Electr

Intern

btechnical Commission (IEC) on all matters of electrotechnical standardization.

htional 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. DraftInternatiopal Standards
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bd by the technical committees are circulated to the member bodies foryvoting. Publ
htional Standard requires approval by at least 75 % of the member bodies casting a vote.

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

B33 was prepared by Technical Committee ISO/TC 106, Dentistry, Subcommittee SC 2,
als.

econd edition cancels and replaces the first editionA1SO 9333:1990), subclauses 4.1 ang
4.1 by the introduction of upper limits for cadmium, beryllium and lead;

4.4 by a reduction in the mechanical strength of a brazed joint;

ther, the requirement for flow temperature has been cancelled.
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brmative references

pllowing referenced documents are indispensable for the application of-ihis docume
hces, only the edition cited applies. For undated references, the latest edition of the referen
ling any amendments) applies.

D42, Dentistry — Vocabulary

B44-1, Coated abrasives — Grain size analysis — Part 1: Grain size distribution test

105, Dentistry — Preclinical evaluation of biocompatipility of medical devices used in de
ds for dental materials

D271:2001, Dental metallic materials — Corrosion test methods

D993-1, Biological evaluation of medical dgvices — Part 1: Evaluation and testing

3 Terms and definitions

For th

3.1

b purposes of this documenty.the terms and definitions given in ISO 1942 and the following

brazing material

itable for use in

ht. For dated
ced document

ntistry — Test

apply.

razing to form

alloy guitable for use as-a\filler material in operations in which dental alloy parts are joined by b
dental appliances andrestorations

3.2

noblel metal

gold, platindm; palladium, ruthenium, iridium, osmium and rhodium

3.3

base metal

all metallic elements with the exception of noble metals and silver
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4 Requirements

4.1 Chemical composition

4.1.1 Reported composition

For all elements that are present in excess of 1,0 % (mass fraction), the percentage by mass of each of the
constituent elements shall be declared by the manufacturer and shall be reported as instructed in 8 ¢c) to a
precision of 0,1 % (mass fraction). Any element that is present in a concentration in excess of 0,1 % (mass
fraction), but floT TN excess o me or
symbol.

4.1.2 Permifted deviation from the reported composition

For silver-based or noble-metal-based brazing materials the percentage of each of the constituents shgll not
deviate by re than 0,5 % (mass fraction) from the values stated in the manufacturer's or distriputor's
instructions fgr use [see 8 c)].

For base-metpl-based brazing materials, all elements present with more than 20 % (mass fraction) shall not
deviate from the value stated in the manufacturer's or distributor's instrugtions for use by more than 2 % [mass
fraction). Thoge present in excess of 1 % (mass fraction) but not in excess of 20 % (mass fraction) shpll not
deviate from the value stated in the manufacturer's or distributor's instructions for use by more than 1 % [mass
fraction) [see B ¢)].

4.1.3 Hazardous elements

4.1.3.1 Recqggnised hazardous elements

For the purpgses of this document the elements nickel, cadmium, beryllium and lead are designated|to be
hazardous elements.

4.1.3.2 Pernpitted limits for hazardous elements

The brazing material shall.not contain more than 0,02 % (mass fraction) of cadmium or beryllium or lead| If the
brazing matefial contains' more than 0,1 % (mass fraction) of nickel, the percentage shall not excegd the
amount indicdted onthe’package [see 9.2 e)] or insert [see 8 d)].

4.2 Biocompatibitity

Specific qualitative and quantitative requirements for freedom from biological hazard are not included in this
International Standard but it is recommended that, in assessing possible biological hazards, reference should
be made to ISO 10993-1 and ISO 7405.

4.3 Corrosion resistance

A comparison of the surface of the tested specimens with that of the untested specimens shall not reveal any
visible evidence that a chemical reaction has occurred.

Testing shall be carried out in accordance with 7.3.

2 © ISO 2006 — All rights reserved


https://standardsiso.com/api/?name=be03bd8866cb0f8be944256975fe78c8

ISO9

4.4 Mechanical strength (tensile strength) of brazed joint

333:2006(E)

The tensile strength shall exceed 250 MPa. If the 0,2 % proof strength of either one or both of the metallic
materials to be joined by the brazing material is below 250 MPa, the tensile strength shall exceed the lower of

the tw

Testin

O.

g shall be carried out in accordance with 7.4.

4.5 Melting range

The s
values

Testin
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6.1 ¢

The tg
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Methg
with b
instru

Haus temperature and the ngquidus temperature Or the DraZing malterial shiail De WILNIn, 3
given in the manufacturer's instructions [see 8 e)].

g shall be carried out in accordance with 7.5.

ampling

mount of test material shall be sufficient to prepare the specimens.required in 6.2 and
on for a second set for tensile testing.

reparation of test specimens

General

st specimens consist of the recommended metallic materials joined with the brazing materic
Anufacturer's instructions. Prepare the test specimens by the “lost wax process” of invest
ds other than casting may be recommended by the manufacturer for the metallic materig
razing materials. Use such a method,-if recommended by the manufacturer. Follow the n
ttions relating to the processing of\the metallic material(s) and the brazing material includ

20 °C of the

6.3, including

I according to
ment casting.
| to be tested
nanufacturer's
ng necessary

aids, ¢asting and brazing equipmentas given in 8 f) and 8 g).

6.2 PHpecimens for corrosion testing

aces. Cut the
erent metallic
cut pieces at
ng. Following
¢ procedures
same grinding

Prepafe four pieces ofddimensions approximately 10 mm X 10 mm X 1 mm and clean the surf
samples in half (5 mm X 10 mm X 1 mm). Use two halves of the pieces for brazing. If two dif
materlals are to belbrazed, use one of each for the two halves. Set the gap between the
(0,2 41 0,1) mm:Use the recommended flux and follow the manufacturer's instructions on braz
brazing remoyve.at least 0,1 mm from all surfaces of the samples using standard metallograph
ending with\wet silicon carbide paper of grade P 1200 in accordance with ISO 6344-1. Use the ¢
paper|solely for the preparation of specimens of the same composition.

6.3 Specimens for tensile testing

Prepare a set of six specimens of the metallic material(s) to be brazed, which comply with either Figure 1 or
Figure 2. Replace specimens that have visible shrinkage, defects or porosities. Cut the specimens of the set at
right angles to its long axis at the midpoint of the gauge length using a fine saw. Remove rough edges. Grind the
cut surface smooth, plane and perpendicular to the axis of the test specimen. Support the two halves of the
specimens and align them in an investment or a rigid jig. If two different metallic materials are to be brazed, use
one of each for the two halves. Set the gap between the cut pieces at (0,2 4+ 0,1) mm. Use the recommended
flux and follow the manufacturer's instructions on brazing.

After brazing, ensure that the diameter of each tensile specimen is within the tolerances given in Figure 1 or
Figure 2, and does not show visual evidence of radial run-out when rotated.
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If the proof strength of non-proportional elongation of the dental metallic material for which the brazing material
is recommended is less than 250 MPa, prepare an additional set of six specimens of the metallic material to be
brazed to determine its 0,2 % proof strength.

7 Testing

7.1 Visual

7\
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Figure 1 — Test specimen with conical shoulders

Dimensions in millimetres

nspection

Figure 2 — Test specimen with radial shoulders
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7.1.1 Specimens

Without the aid of magnification, inspect the surface of specimens to be tested for visible defects. Replace any
test specimens that have defects.

7.1.2 Information and instructions, packaging and labelling

Visually inspect to check that the requirements specified in Clauses 8 and 9 have been met.
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7.2 Chemical composition

Determine the composition using analytical procedures with sensitivities appropriate to the concentration of
each element and its permitted deviation from the stated value or permitted limit.

7.3 Corrosion testing

Perform the static immersion test with four of the brazed specimens (6.2), using the test solution and test
method in accordance with ISO 10271:2001, 4.1.

After tLe test, inspect the brazed gap of the specimens under a microscope at a magnification.6f

7.4

7.41

7.4.1.

7.4.1.
cell, a

Selec

Tensile testing

Apparatus
| Micrometer, accurate to 0,01 mm with a measuring capacity of 25 mm.

P Universal mechanical testing machine, with a capagity in excess of 4 kN for both fr

hd that operates at a cross-head speed up to 2 mm - mia=}.

constant (defined as the ratio of the load applied to its-€lastic deflection) very significantly greater

exteny
attach

7.4.2

ion ratio of the specimen under test. (The system comprises the testing machine frame,
ments). Record the specimen extension frée from the machine deflection.

Test procedure

Determine the tensile strength onla)set of six brazed specimens, produced in accordance with 6.

If app
intend

licable, determine the-0,2 % proof strength of non-proportional elongation for the me
ed for brazing. Use a'Set of six specimens.

Measlire the diameter of each specimen to an accuracy of 0,01 mm using the micrometer (7.4.1.

Condlict the-test at ambient room temperature.

x10.

bame and load

grips appropriate for the specimens to be used. €onduct tensile testing with a system that has a spring

than the load-
load cell and

tallic material

Load

L H Y H HRE T ) : ! L : [ " o (=2 A4 4 O\ 4
IS SPTUNTITTIS TIT ITTISIUTT IO T urnversdar rietriarmiar tIcstnmy miactiie (7.9 T.2) dl a4 CTUSS=

1ead speed of

(1,54 0,5) mm - min~" up to the fracture point of the specimens. Record the force and elongation continuously.

Examine the fractured specimen to determine whether the fracture occurred within the gauge length of the
specimen. If the fracture has taken place outside the gauge length, reject the specimen and its result. Replace

the sp

ecimen and repeat the test.

Calculate the tensile strength of each specimen on the basis of the original cross-sectional area, using the force

derive

d from the force/extension recording.

If appropriate, determine the force at which there is 0,2 % non-proportional extension, from the force/extension
records of the metallic material and calculate the proof strength of non-proportional elongation on the basis of
the original cross-sectional area.
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7.4.3 Evaluation of the tensile test results

If four, five or six brazed specimens are found to exceed the minimum requirement given in 4.4, the brazing
material satisfies the tensile strength requirement of this International Standard.

If two or fewer brazed specimens are found to comply with the minimum requirement given in 4.4, the brazing
material fails the tensile strength requirement of this International Standard.

If three brazed specimens are found to comply with the minimum requirement given in 4.4, produce a second
set of six test specimens and repeat the test.

If, in the secopd test set, five or six test specimens are found to exceed the minimum requirement given |n 4.4,
then the brazing material satisfies the tensile strength requirement of this International Standard.

7.5 Melting range

Determine thg melting range by the cooling curve method or other methods of equivalent accuracy. By usipg the
cooling curve|method, determine the solidus and liquidus temperatures to an accuracy-of 10 °C.

Report to the jnearest 10 °C.

8 Information and instructions

The manufacjurer's or distributor's information and instructionsifor use shall contain at least the following
information alhout applications, chemical and physical properties*and processing of the brazing material:

a) manufactdrer's or distributor's name or trademark and address;
b) designatign or trade name of the brazing materialy

c) the compgsition of the brazing material; all ‘elements present in concentrations greater than 0,1 % [mass
fraction) shall be declared and all elements present in concentration greater than 1,0 % (mass fractionl) shall
have theiffconcentrations given;

d) if the dentpl brazing material contains’more than 0,1 % (mass fraction) nickel, a warning and the percgntage
(mass fraction) in which it is-present shall be given; adequate detailed instructions regarding |safety
precautions shall be given in‘the package or in the accompanying literature;

e) melting range (solidus andJiquidus temperature) in degrees centigrade;
f) recommendation faf fluxes and for metallic materials and/or combinations;

g) detailed instructions for brazing recommended metallic materials.

9 Marking and labelling

9.1 Marking

The brazing material, or the primary pack or any other form in which the brazing material is supplied, shall be
clearly marked to identify the manufacturer or distributor and the brazing material.

9.2 Package

The brazing material shall be packed in accordance with accepted commercial practice to prevent any
contamination or damage.
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The label or insert of package shall be marked at least with the following information:
a) manufacturer's or distributor's name or trademark and address;

b) designation or trade name of the brazing material;

c) lot number;

d) minimum net mass, in grams;

e) a warning, if the dental brazing material contains nickel [see 8 d)] and the percentage (mass fraction) in
which it is present;

f) intended use.
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