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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.
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Introduction

As with the first edition, the second edition of this International Standard has been developed to help
clinicians compare the wires from different manufacturers and suppliers. In particular, it has been
written as a result of the development of new test methods.

Specific qualitative and quantitative test methods for demonstrating freedom from unacceptable
biological hazards are not included in this International Standard. For the assessment of possible
biological hazards, reference can be made to ISO 10993 and ISO 7405.
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INTERNATIONAL STANDARD

ISO 15841:2014(E)

Dentistry — Wires for use in orthodontics

1

Scope

This International Standard specifies requirements and test methods for wires to be used in fixed and
removable orthodontic appliances. It includes preformed orthodontic archwires but excludes springs

and

This|International Standard gives detailed requirements concerning the presentation~of

and

packpging and labelling information.

2
The

indigpensable for its application. For dated references, only the edition cited applies. I
referfences, the latest edition of the referenced document (includiig any amendments) appl

ISO

ISO §892-1, Metallic materials — Tensile testing — Part 1:'Method of test at room temperatur

ASTM F2082, Standard Test Method for Determination.of Transformation Temperature of Nic
Shape Memory Alloys by Bend and Free Recovery

3

For the purposes of this document, thie terms and definitions given in ISO 1942 and the foll

31

austenite-finish temperature

Taf

temperature at which the\metallurgical transformation from the low-temperature marten;
the High-temperatureaustenite phase is completed

3.2

forc¢ deflectiotrrate

Fp

incrgment-of load to produce a unit increment of deflection in the proportional region, €
N/mm.(e:g: used in the bend test)

3.3

other preformed components.

nechanical properties of orthodontic wires, the test methods by which they can be.dete

Normative references

following documents, in whole or in part, are normatively referenced in this docunj

1942, Dentistry — Vocabulary

Terms and definitions

the physical
rmined, and

ent and are
For undated
es.

e

kel-Titanium

wing apply.

ite phase to

xpressed in

descriptor
code to identify the nominal dimension(s) in thousandths of an inch without unit designation, in
accordance with accepted orthodontic practice

3.4

diagonal
largest cross-sectional dimension of a rectangular wire

Note 1 to entry: See Figure 1.
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Key

1 diagonal
2 height

3 width

3.5

multistran
orthodontic
or made int

3.6

Figure 1 — Dimensions of cross section of awire

l wire

wire fabricated from two or more individual strands of wire that may be twisted, brz:
a co-axial wire

offset bendjing force

Fso,1)
force measul

3.7
height
smallest crd

Note 1 to ent

3.8
width
larger of the

Note 1 to ent

red at a permanent deflection of-0;3 mm during loading in the bend test

ss-sectional dimension(ofja rectangular wire

ry: See Figure 1.

height and\width dimensions of a rectangular wire

ry: Seekigure 1.

rided

4 Classification

For the purposes of this document, wires are classified on the basis of their elastic behaviour.

a) Type 1 wires: wires displaying linear elastic behaviour during unloading at temperatures up to

50 °C.

b) Type 2 wires: wires displaying nonlinear elastic behaviour during unloading at temperatures up to

50 °C.

© ISO 2014 - All rights reserved
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5 Requirements

5.1 General

The manufacturer shall declare the following properties, which, when tested in accordance with the test
methods described in Clause 6, shall be within the ranges stated by the manufacturer.

5.2 Dimensions

Each cross-sectional dimension (diameter, width, helght and dlagonal as appllcable) of the wire shall be
Stat\."‘ taotha noaqrac £ 0 01 Eo ictrand yazien thao dixoancionc o ball baotha 1ot n ol dlmenSIOnS
LU LIIC TICdIvolL U,U L llllll I Ul lllull—lo LIrarimfua vvil \'J, CITU UTITICITOIVUITYO OITdIT UC LIIC lll\.\'l llul

of a jube that would just contain the wire.

5.3 | Austenite finish temperature

For Type 2 wires, the austenite finish temperature shall be stated to the neatest 1 °C. Austenite-finish
temperature shall be determined in accordance with either 6.3.1 or 6.3.2.

5.4 | Mechanical properties

Wheh a manufacturer states that different segments of an orthedontic wire have differentf mechanical
properties, the results for each segment shall be tested separately and stated separately.

5.4.1 Type 1 wires

The modulus of elasticity, in gigapascals, 0,2 % proofstrength, in megapascals, and percentage elongation
after{fracture when tested in accordance with 6.4;2, shall be stated.

The force deflection rate, in newtons per millimetre, and 0,1 mm offset bending force, in neytons, when
testdd in accordance with 6.4.3 shall be stated.

5.4.1 Type 2 wires

The force magnitudes measured\during unloading at deflections of 3,0 mm, 2,0 mm, 1,0 mm{and 0,5 mm
and the permanent deflection after unloading, when tested in accordance with 6.4.3 shall He stated.

5.5 | Hazardous elements

For the purposes,ofithis International Standard, cadmium, beryllium, lead and nickel are designated to
be hgzardous elements and the manufacturer shall state the concentrations as a mass fractign expressed
as a percentage!

6 Teést methods

6.1 Sampling

Six specimens of a single product from one batch shall be procured for each test. Where the manufacturer
recommends heat treatment prior to clinical use, that heat treatment shall be carried out according to
the manufacturer’s instructions, before testing.

6.2 Dimensions

Measurement shall be taken using callipers, micrometers, optical comparators or other devices with a
accuracy of 0,005 mm.

Measurements shall be made on each dimension of each sample.

© ISO 2014 - All rights reserved 3
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6.3 Austenite-finish temperature

6.3.1 Differential scanning calorimetry apparatus, calibrated to 1 °C

6.3.1.1 Pr

ocedure

Determine the austenite-finish temperature by differential scanning calorimetry according to the
instructions for the instrument.

A heating ra

te of (10 = 2) °C/min shall be used.

Cut specime

6.3.1.2 Dg

ns to a length suitable for the test instrument.

termination of austenite-finish temperature

From the cprve obtained by differential scanning calorimetry (see Figure 2), thejaustenite-finish
temperatur¢ shall be determined from the high temperature side of the valley, as the point of intersegtion
between th¢ tangent drawn at the inflection point and the asymptotic line to~the adjacent bageline
curve. The iptersection of the tangent lines is determined as the austenite-finish temperature, T, and
is reported In degrees Celsius.
T
Y “ af
X
Key
X  temperature, in degrees Celsius
Y heat flow, in joules per second
Figure 2 — Differential scanning calorimetry curve and interpretation
6.3.2 Bend and free,recovery, calibrated to 1 °C
6.3.2.1 Prjocedure
Determination of the austenite-finish temperature, T;f, from bend and free recovery, in accordance with
ASTM F2082.

6.3.2.2 Determination of austenite-finish temperature

Determine the austenite-finish temperature, Tyt from the curve obtained by bend and free recovery,
according to ASTM F2082 and report the result in degrees Celsius.

© ISO 2014 - All rights reserved
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Mechanical tests

6.4.1 General

Samples for tensile or bend tests shall be straight. If the wire is delivered coiled, care shall be taken to
straighten it. When samples are taken from preformed orthodontic archwires, the samples shall be cut

from

the straightest section of the archwire.

6.4.2 Tensile test

6.4.2-1T—Generat

The tests shall be carried out in accordance with ISO 6892-1 to obtain the modulus_gf'eladticity, 0,2 %
proof strength and percentage elongation after fracture.

6.4.1.2 Apparatus

6.4.1.2.1 Tensiletestingapparatus, calibrated fora crosshead rate andfgrce in the range of|0,5 mm/min
to 2,0 mm/min.

6.4.1.2.2 Micrometer or equivalent instrument, with an acéuracy of 0,005 mm.

6.4.2.3 Procedure

6.4.2.3.1 The crosshead rate shall be in the range 0f'0,5 mm/min to 2,0 mm/min.

6.4.2.3.2 The original cross-sectional area, Sp; shall be determined using a micrometer or equivalent
instrpment (6.4.2.2.2) with an accuracy of 0;005 mm. For products of circular cross-sectionfthe original
crosg-sectional area may be calculated fremthe arithmetic mean of two measurements carri¢d out in two
perpendicular directions. The original cross-sectional area may also be determined from the mass of a
known length and the material’s density.

6.4.2.3.3 The original gauge length, Lo, shall be taken as (20 £ 0,2) mm.

6.4.2.3.4 The distancé-between the grips of the machine shall be at least (Lo + 50) mm.

6.4.1.3.5 Determinte the percentage elongation after fracture using a measuring device yith 0,1 mm
resolution.

6.4.2.3.6 \(Determine the modulus of elasticity from the slope of the linear portion of the forge-deflection
diagifain;

6.4.2.3.7 Determine the proof strength from the stress-strain diagram at 0,2 % strain.

6.4.3 Bend test

6.4.3.1 Apparatus

6.4.3.1.1 Compression testing apparatus, calibrated for a crosshead rate in the range of 0,5 mm/min
to 2,0 mm/min.

© ISO

2014 - All rights reserved
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6.4.3.2 Procedure

6.4.3.2.1

6.4.3.2.2

6.4.3.2.3

6.4.3.2.4

6.4.3.2.5

6.4.3.2.6

6.4.3.2.7

Key

1 indenter]

2 fulcrum

a  The radif of fulcrum and indenter shdll be (0,10 + 0,05) mm.

6.4.3.3 Procedure forType 1 wires

6.4.3.3.1

6.4.3.3.2

6.4.3.3.3

The crosshead rate shall be (1,25 + 0,75) mm/min.
Specimens shall be cut to a minimum length of 30 mm.
The wires shall be subjected to a symmetrical three-point bend test.

A span of wire 10 mm between supports shall be used (see Figure 3).

Deflection shall be carried out with a centrally-placed indenter.
The radii of fulcrum and indenter shall be (0,10 + 0,05) mm.

Rectangular wires shall be tested in the direction of the height of the wire,

Dimensions in millimn

13

10
2° 2°

Figure 3 — Three-point bend test

Type Lwires may be tested at room temperature (23 + 2) °C.

letres

al) 3 1 111 o £] o 4 3aas s A | i £0 1
T WITT S1IdIT DT UTTITULITU LU d THIHTUIIT pTTIIHIdIITIHT UTIHITUUIUITN UL U, 1 I

The offset bending force is the force at a permanent deflection of 0,1 mm.

6.4.3.3.4 Force deflection rate is determined from the force-deflection diagram by calculating the slope
of the line that is parallel to the linear portion of the curve at a deflection of 0,1 mm. See Figure 4.
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Y A

V——

Key
X  deflection, in millimetres
Y fprce, in newtons

D  permanent deflection of 0,1 mm

Figure 4 — Bend stiffness curve

6.4.3.4 Procedure for Type 2 wires
6.4.3.4.1 Type 2 wires shall be tested in the range (36 + 1) °C.
6.4.3.4.2 The wire shall be deflected 03,1 mm.

6.4.3.4.3 Bending force during unloading is determined from the force-deflection diagram py recording
the fprce readings taken at deflections of 3,0 (F1), 2,0 (F2), 1,0 (F3), and 0,5 (F4) mm (see Figure 5).

© ISO 2014 - All rights reserved 7
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Y A

Fl /

F, a
F3 //

F, /

Key
X  deflectio
Y force,in

a Results 4

7 Packa;

7.1 Gene

The manufa
or other rea

0,5 1,0 2,0 3,0

n, in millimetres
hewtons

re measured on the unloading curve (lower curve).

Figure 5 — Bend test curve

sing and labelling information to bé&provided to the user
ral requirements
dily accessible means:

Sification of the wire;

mmended heat-treating procedure for heat-treatable alloys;

s as definedin 5.5;

be of edcht cross-sectional dimension determined in accordance with 5.2;

hanical properties determined in accordance with 5.4;

cturer shall make the following readily available in the catalogue, packaging insert, labg

<Y

a) theclas
b) the recd
c) declaraf
present
element
d) therang
e) the medg
f)
NOTE
legislation.

7.2 Packaging

the austenite-finish temperature where applicable determined in accordance with 5.3.

lling

ion of chemical.composition: the range of composition of the alloy shall include all elements
at concentrations of 0,1 % by mass or greater, and the mass fractions of any hazar

dous

Additional information may be included at the discretion of the manufacturer or as required by

Adequate containment and protection from contamination during transit and storage shall be provided
in accordance with acceptable commercial practice.
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