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INTERNATIONAL ELECTROTECHNICAL COMMISSION
___________

FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS –

BASIC TEST AND MEASUREMENT PROCEDURES –

Part 3-33: Examinations and measurements –
Ferrule withdrawal force

FOREWORD

1) The (International Electrotechnical Commission) is a worldwide organization for standardization comprising all
national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. The IEC collaborates closely with the International Organization
for Standardization (ISO) in accordance with conditions determined by agreement between the two
organizations.

2) The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested National Committees.

3) The documents produced have the form of recommendations for international use and are published in the form
of standards, technical reports or guides and they are accepted by the National Committees in that sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6) Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61300-3-33 has been prepared by subcommittee 86B: Fibre optic
interconnecting devices and passive components, of IEC technical committee 86: Fibre optics.

The text of this standard is based on the following documents:

FDIS Report of voting

86B/1173/FDIS 86B/1199/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

IEC 61300 consists of the following parts under the general title Fibre optic interconnecting
devices and passive components – Basic test and measurement procedures:

– Part 1: General and guidance

– Part 2: Tests

– Part 3: Examinations and measurements

Annex A forms an integral part of this standard.

Annex B is for information only.
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FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS –

BASIC TEST AND MEASUREMENT PROCEDURES –

Part 3-33: Examination and measurements –
Ferrule withdrawal force

1 General

1.1 Scope and object

This part of IEC 61300 describes the procedure to measure the withdrawal force between the
ferrule of the plug connector and the resilient alignment sleeve of the adapter.

1.2 General description

The contact force between the mating ferrules in a fibre optic connector is the difference
between the breakaway frictional force and the spring force of the connector. To maintain
contact, the breakaway friction force must remain below the spring force.

The ferrule withdrawal force is a breakaway frictional force between the ferrule and the sleeve
in a fibre optic connector.

The mechanics of friction result in significant variations in the measurement of breakaway
friction force. The criteria to be applied to the results of these measurements must account for
the spread that is inherent in the mechanism being measured (see annex B).

2 Apparatus

The specimen is a connector sleeve. The measurement is made with two gauge pins inserted
so that  they meet at the centre of the sleeve. Force is applied between one of the gauge pins
and the sleeve, as shown in figure 1.

Gauge pin assembly

Sleeve

Stop

b

a

F
IEC   556/99

Figure 1  – Test unit with applied force
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2.1 Force generator

Force is applied to the test unit with a mechanism that generates a continuously increasing
force and is equipped with a force gauge to record the peak force that occurs at breakaway
(see annex A).

2.2 Gauge pins

The gauge pins may be solid pins or connector ferrules that meet the gauge pin requirements.
The gauge pin assembly consists of the gauge pin and a fixture for the application of load.

The requirements for the gauge pin are as follows:

a) diameters of the gauge pins shall be as specified in the relevant specification;

b) the diameter of the two gauge pins used in a given test shall be within ±0,5 µm of each
other;

c) the lengths of the gauge pin shall be sufficient to allow it to extend half-way into the  sleeve
and have enough left protruding out of the sleeve to allow for the attachment of a fixture or
force generator;

d) the edges of the gauge pins shall have a R 0,1 mm chamfer.

The chamfer shall be on the end that is inserted in the sleeve, and is measured in the
radial direction;

e) the following normative values shall be used where the parameters are not defined in the
relevant specification:

– zirconia ceramics shall be the material used;

– surface finish (Ra) and roundness shall be within 0,2 µm and 0,5 µm, respectively.

2.3 Test unit

The test unit is a sleeve with two gauge pins inserted so as to touch at the centre of the sleeve.
The interface between the two gauge pins shall be located within 10 % of the length of the
sleeve from the centre of the sleeve itself.

2.4 Test set-up

Force is applied to the end of one of the gauge pins and to the edge of the sleeve as shown in
figure 2.

The test fixturing shall be such that only two forces are applied to the moving gauge pin: the
force withdrawing the pin, and the frictional force between the gauge pin and the sleeve.

The force may be applied to the sleeve through a fixed stop, as in figure 2a, or through a
floating housing as in figure 2b. A connector adapter may be used as a floating housing. The
non-moving pin in a floating housing shall be restrained so that it is not withdrawn during the
test.
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Housing

IEC   557/99 IEC   558/99

Figure 2a –  Fixed stop Figure 2b – Floating housing

Figure 2 – Application of force

The linkage through which force is applied to the gauge pin assemblies shall not withstand a
bending load. Either swivel joints or flexible members are recommended when a load is applied
to the gauge pin assemblies.

3 Procedure

3.1 Preconditioning

Prior to testing, each sleeve and gauge pin shall be cleaned by wiping, using for example lint-
free wipes. The cleaning action shall consist of thorough rubbing or scrubbing. Moistening
wipes should be avoided. If moistening is necessary, following cleaning, adapters and gauge
pins are preconditioned at 40 °C for 0,5 h and then returned to room temperature for at least
0,5 h.

Care shall be taken that the mating surfaces are not contaminated with oil or grease.

Bare fingers can deposit a film of grease, so gloves should be used during preconditioning.

3.2 Testing

To compensate for the weight of the test fixture, the indicator on the force gauge shall be
adjusted to zero.

Force is to be applied at a continuously increasing rate (see annex A).

The maximum force developed in the first ten millimetres of withdrawal shall be recorded.

Unless otherwise specified, an equal number of measurements shall be made starting from
each end of the sleeve.
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