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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

To check the conformity of dental rotary instruments against relevant instrument standards, it is
indispensable to conduct tests on the basis of harmonized test methods in order to achieve comparable
test results. In the respective instrument standards for dental rotary instruments, reference is made to
the test methods specified in this document.
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Dentistry — Test methods for rotary instruments

1 Scope

This document specifies general test methods for rotary instruments used in dentistry. These test
methods are used for measuring the dimensional characteristics, neck strength and surface roughness
of rotary instruments, such as burs, cutters, polishers, grinding instruments and rotary instruments
used for oral surgery such as drills and countersinks.

Specific tests are specified in the respective instrument standards, if available.
This document does not specify test methods for materials used for rotary instrymients.
NOTE For materials used for rotary instruments, see ISO 21850-1 and respective’instrument tandards.

This document is not applicable to endodontic instruments. For endodonti¢ instruments, sefe ISO 3630-1.

2 Normative references

The fpllowing documents are referred to in the text in such a way that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undafed references, the latest edition of the referenced~décument (including any amendmé¢nts) applies.

ISO 1Y97, Dentistry — Shanks for rotary and oscillgting instruments
ISO 1942, Dentistry — Vocabulary

ISO 3274, Geometrical Product Specifications (GPS) — Surface texture: Profile method — Nominal
charagteristics of contact (stylus) instruments

ISO 18295, Dentistry — Mandrelsfox rotary instruments
ISO 21850-1, Dentistry — Matenials for dental instruments — Part 1: Stainless steel

ISO 2[1920-3, Geometricdl-groduct specifications (GPS) — Surface texture: Profile — Part 3:|Specification
operagors

3 Terms and definitions

For thhe putposes of this document, the terms and definitions given in ISO 1942, ISO 21850-1 and the
following apply.

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

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

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

31
rotary instrument
instrument used with a continuous rotation in a handpiece used for dental procedures

[SOURCE: ISO 1942:2020, 3.4.1.3, modified — “consisting of a shank and a working part,” has been
deleted from the definition.]

©1S0 2023 - All rights reserved 1
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3.2
run-out

inaccuracy of rotary instrument (3.1), specifically that the working end or shank does not rotate exactly
in line with the main axis

3.3

bending moment
reaction induced in a rotary instrument (3.1) when an external force (e.g. by the hand of the dentist) is
applied to the rotary instrument, causing the instrument to bend

4 Measu

ement and test methods

4.1 Gener

The measursg
rotary instrtu
single charag

In addition t
methods and

In case of dig
reference md

For the evaly

4.2 Ambi¢

Tests shall b

4.3 Measurements

Lengths and
Newton or m

5 Measu

5.1 Measyring instruinent

A measuring
dimensions {

The manufa

al

bment and test methods specified in this document refer to the main characterist
ments used in dentistry. They are demonstrated by describing the testprocedures f|
teristics of rotary instruments.

0 the measurement and test methods specified, other equivalentmeasurement an
test devices exist and can be used; they can render similar testvesults.

pute, however, the measurement and test methods specified in this document becon
thods.

ation of the test results, see the relevant instrument standards.

bnt conditions

e conducted at ambient temperature of 18 °C to 28 °C.

diameters shall be measured and calculated in millimetres, angles in degrees, for
illiNewton and torques in-milliNewtonmetres.

rement of single characteristics

instrument with a measuring resolution of <10 % of the tolerance range of the int
hall bé&used.

ics of
br the

d test

ne the

ces in

bnded

d and

Cttiser shall determine and provide the measuring devices needed to ensure vali

reliable resu

tSWiEeT measuring 1S used to verify the conformity of productsto TeqUITEeNts:

5.2 Shape of the working part

Determine the shape of the working part of the rotary instrument visually or by using a measuring
instrument specified in 5.1.

Conduct one

set of measurements.

5.3 Diameter of the working part

5.3.1 Location of measurement points

Determine the shape of the working part of the rotary instrument visually.

2
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The location of measurement points shall be as follows, unless specified differently in the respective
instrument standard:

a) for cylindrical rotary instruments: the middle of the working part;
b) for non-cylindrical rotary instruments: the largest diameter of the working part.
Use an instrument as specified in 5.1.

Conduct one set of measurement.

5.3.2 Procedure

Measfyire the diameter of the working part of the rotary instrument using an instrument-ag specified in
5.1.

Condfict measurements on the peripheral surface, for example, on the diametér of the lapgest cutting
blade

Condyict three or four measurements, as appropriate, at angles of approximately 120° or 90° as
apprdpriate, apart on the circumference of the test piece. Lift the blade before rotating the test piece to
the n¢xt measurement point. Record the three measuring results as €3, d, and d.

5.3.3| Evaluation of test results
Calcujate the average diameter of the rotary instrument by using Formula (1):

| dy+dy+ds
-3

d )

wher¢

dy isthe diameter of measurement-1;
dp isthe diameter of measurement 2;

dp is the diameter of méasurement 3.
5.4 |Neck diameter

5.4.1| Location‘efmeasurement points

The l¢cation.of measurement points shall be the smallest diameter just behind the working part or just
behind the'\eollar, where applicable.

5.4.2 —Procedure
Measure the neck diameter of the rotary instrument by using an instrument as specified in 5.1.

Conduct one measurement.

5.5 Dimensions of shanks

The dimensions of the shank shall be determined in accordance with ISO 1797.

5.5.1 Shank diameter

The measurement locations shall be determined in accordance with ISO 1797.

©1S0 2023 - All rights reserved 3
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5.5.2 Shank length

The locations of measurements shall be the points from the end of the shank to the shortest length
where shank diameter enlargement or reduction occurs.

5.6 Dimensions of mandrels

The dimensions of the mandrel shall be determined in accordance with ISO 13295.

5.7 Length of working part

5.7.1 Location of measurement points

The location of measurement points shall be the points at the ends of the shortest length of the wa

part, includi

5.7.2 Prod
Measure the

Conduct one

g, where applicable, the coated neck.

edure
length of the working part using an instrument as specified in 5.1

measurement.

5.8 Overalll length

5.8.1 Loca

The location
shank end.

5.8.2 Prod
Measure the

Conduct one
5.9 Angle

5.9.1 Loca

The location
Use at least |

5.9.2 Prod

tion of measurement points

edure
overall length of the rotary instrument using an instrument as specified in 5.1.

measurement.
of taper of working)part

tion of measurement points

of measurenient points shall be on the taper surface of the working part of the test
Wo measurement points, which are apart from each other as far as possible.

edure

rking

of measurement points shall be the two ends*of the rotary instrument, including tip and

piece.

Determine the included angle with an instrument as specified in 5.1.

Measure the

Conduct one

relevant diameters and the length of the taper. Then calculate the angle of the taper.

measurement.
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5.10 Run-out of the working part
5.10.1 Apparatus

5.10.1.1 Holding device
The following holding device is used for the test:

a) split V-block with adjustable distances /; and [, (see Figure 1): for rotary instruments with shanks
in accordance with ISO 1797;

b) epuivatentdevice, for exampie precision chuck for IMStruments with stranks 1w accgrdance with
1$0 1797;

c) epuivalent device: for mandrels.

NOTE The measuring device is not exclusively a physical contact device.

IR
Wil
|
@
|
|
|
|
|
|
|
|
|
|

Figure 1 — Example of a V-block measuring device

The l¢gngth [, and [, depend on the type of shank and the fitting length of the test piece. They shall be in
accordance with Table 1.

Table 1 — Dimensions /; and [,

Shank type Fitting length L L,
IS0 1797 IS0 1797
mm mm mm
1 9
1 11 and 12
2 15 10
2 30 9 20
3 9 5 2

© IS0 2023 - All rights reserved 5
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Table 1 (continued)
Shank type Fitting length Iy L,
ISO 1797 ISO 1797
mm mm mm
3 11 and 12 7 2
15 10
4 30 9 20

5.10.1.2 Measuring instrument

The applied Jneasuring force shall not influence the measuring result.

5.10.2 Loca

The location
instrument s

If no specific
a) for cylin

b) for other

5.10.3 Prod

Set the lengt
tested. Place
on top of the
specified in ]

Record the h

indicated rup-out (¢;), using Formula (2):

tlztz—t

where
t is
t, st

t3 is 1

tion of measurement points

tandards.
ption is given, the location of measurement point is:
Hrical rotary instruments: the middle of the working part;

shapes of rotary instruments: the largest diameter of the working part.

edure

s [; and [, of the holding device (5.10.1.1) according to the type of shank (see Table 1)
the test piece in the holding device and turwit slowly through 360°. Measure the ry
surface or blade edges (if present) of the working part using a measuring instrum
10.1.2.

ghest (t,) and the lowest (t;) reading. Calculate the difference of both readings as thq

§

he total indicated run-out;
he highestreading of the run-out;

he lowest reading of the run-out.

of measurement point is on top of the surface of the test piece, as specified in the relevant

to be
n-out
bnt as

total

(2)

5.11 Neck strength test

5.11.1 Apparatus

5.11.1.1 Testload device

A device shall be used which permits a load, F, to be applied to the free end of the test piece with its
long axis held in a chuck at an angle of 22,5° to the horizontal. The chuck should enable test pieces of
different lengths to be inserted to a depth as described in 5.10.3.

5.11.1.2 Measuring instrument

The applied measurement force shall not influence the measuring result.

© IS0 2023 - All rights reserved
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5.11.2 Test force

The test force to be applied shall be that given in the relevant instrument standard.

The test force shall be applied under an angle of inclination of 22,5° to horizontal.

J U

5.11.8B Procedure

5.11.3.1 Bending effect on run-out

Place

test pjece and record the maximum run-out (¢,). Setithe test piece with the maximum run-

upwa
instr

Apply
Recoy]

Exclu
the re

5.11.

Place
meas
vertid

Apply,

A g
\ P

Figure 2 — Test piece at 22,5° to horizontal

the test piece in the chuck so that it is gripped<up to the junction of neck and shan

d. Apply the load, vertically upward, assshown in Figure 2, or as specified in
ment standard.

the load F for a period of 5 s. If the test piece does not break measure the run-out (¢5
d the run-out induced by the load:

cion: For long and pointed-instruments which have an opening angle of the tip of m
sulting run out shall not exceed 0,15 mm.

8.2 Bending effecton breaking

the test piece in'the chuck so that it is gripped up to the junction of neck and shank
hring devide-at the point where the load is applied. Set the dial at zero called as ¢,. A
ally upwapd, as shown in Figure 2, or as specified in the relevant instrument standar

the&ldad F for a period of 5 s. If the test piece does not break measure the run-out (¢g

k. Rotate the
but vertically
the relevant

again.

aximum 30°,

Position the
pply the load
d.

again.

Reco

t thedeformation inmduced by thetoad:

5.11.4 Calculation of test force for neck strength

The d
IfL <

iameter of the working part shall be greater than the minimum neck diameter.

5D stop the test.

For rotary instruments, when L > 5D, calculate the test force with Formula (3) for the neck strength:

F

3
k2
L

© IS0 2023 - All rights reserved
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where

F  isthe applied test force, expressed in Newton;

k isa

constant (shape and material) value, derived from experience, k = 81,8 N/mm?;

D  is the minimum neck diameter behind the end of the working part of the rotary instrument,
expressed in millimetres;

L is the length from the tip of the working part to the minimum neck diameter of the rotary in-
strument, expressed in millimetres.

NOTE Th

The k-factor

5.11.5 Eval
Calculate the
te=ts -t
where
t, st
ts is 1

5.12 Surfaq

Determine the surface roughness in accordance with ISO 3274 and ISO 21920-3.

6 Testre
A testreport]
a) Identific
b) referenc
c) thetest

d) any devi

€) any unus

e deduction of Formula (3) is described in Annex A.

s specified in the relevant instrument standard.

hation

permanent set, t;, by using Formula (4):
" (4)

he maximum run-out before application of the force;

he maximum run-out after application of the force.

'e roughness

port

shall be prepared. It shallinclude at least the following information:
htion of rotary instrument (e.g. reference number, lot number);

e to this document, i.e. ISO 8325:2023;

method used;

ptions from the procedure;

ual features observed;

f) testresults;

g) name of testing organization;

h) date of test.
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