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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS -
BASIC TEST AND MEASUREMENT PROCEDURES -

Part 3-51: Examinations and measurements —

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardjzation con
national electrotechnical committees (IEC National Committees). The object 6f+IEC is to

agregement between the two organizations.

The| formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interi
conpensus of opinion on the relevant subjects since each technical committee has representation f
intefested IEC National Committees.

IEC| Publications have the form of recommendations for international use and are accepted by IEC N
Committees in that sense. While all reasonable efforts*are made to ensure that the technical content
Publications is accurate, IEC cannot be held respansible for the way in which they are used or

mis|nterpretation by any end user.

In grder to promote international uniformity, IE€ National Committees undertake to apply IEC Publ
transparently to the maximum extent possible in their national and regional publications. Any dive
betyween any IEC Publication and the corresponding national or regional publication shall be clearly indi
the Jatter.

IEC] itself does not provide any attestation of conformity. Independent certification bodies provide cor
assessment services and, in some\areas, access to IEC marks of conformity. IEC is not responsible
seryices carried out by independent certification bodies.

Al

sers should ensure thatithey have the latest edition of this publication.

No |iability shall attach to\|EC or its directors, employees, servants or agents including individual exp§g
merpbers of its technical'committees and IEC National Committees for any personal injury, property dan
other damage of any mature whatsoever, whether direct or indirect, or for costs (including legal feg
expenses arising®out of the publication, use of, or reliance upon, this IEC Publication or any oth
Publlications.

Attgntion is_drawn to the Normative references cited in this publication. Use of the referenced publica
indispensable for the correct application of this publication.

Attdntiensis drawn to the possibility that some of the elements of this IEC Publication may be the su

prising
romote
Ids. To
ations,

erested
d non-
closely
ned by

ational
rom all

ational
of IEC
or any

cations
rgence
ated in

formity

for any

rts and
hage or
s) and
er IEC

tions is

bject of

pat ntriahts IEC shall not be-hgld respnonsible-foridentifving-anvorall such-patent riahts.
J N Ld J g J Lad I *

International Standard IEC 61300-3-51 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 on voting
86B/3817/FDIS 86B/3844/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts in the IEC 61300 series, published under the general title, Fibre optic
interconnecting and passive components — Basic test and measurement procedures, can be
found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,
e withdrawn,

e replaced by a revised edition _or

e anpended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indi¢ates
that |it contains colours which are considered to be useful)for the carrect
understanding of its contents. Users should therefore print this ‘document using a
colouy printer.
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FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS -
BASIC TEST AND MEASUREMENT PROCEDURES -

Part 3-51: Examinations and measurements —

Pin gauge withdrawal force for rectangular ferrule multi-fibre connectors

1 S

This §
gauge

cope

withdrawal force for rectangular ferrule multi-fibre connectors.

art of IEC 61300 is intended to describe the procedure required to measure the pin

This fneasurement can be used as an alternative to the measuremenisof the pin pauge
insertion force, both of which evaluate the fit of the pin gauge(s) into,theguide pin holg(s) of
the female-type connector. The experimental verification of interchangeability between them
is shown in Annex A.

For the male-type connector, IEC 61300-3-49 is applied tocevaluate how securely the|guide
pins are retained in the guide holes.

2 Nprmative references

The fqllowing documents, in whole or in part, ate normatively referenced in this documept and
are inflispensable for its application. For dated references, only the edition cited appliefs. For
undateéd references, the latest editiom® of the referenced document (includind any
amend@ments) applies.

IEC 61300-3-1, Fibre optic interconnecting devices and passive components — Basic test and
meastirement procedures — Part'3-1: Examinations and measurements — Visual examindtion
IEC 61754-5, Fibre optic\interconnecting devices and passive components — Fibre| optic
connéelctor interfaces —Part 5: Type MT connector family

IEC 61754-7-1, Fibre optic interconnecting devices and passive components — Fibre| optic
connector interfaces — Part 7-1: Type MPO connector family — One fibre row1

IEC 61754-7-2, Fibre optic interconnecting devices and passive components — Fibre| optic
conngctot/interfaces — Part 7-2: Type MPO connector family — Two fibre rows’

IEC 61754-10, Fibre optic interconnecting devices and passive components — Fibre optic
connector interfaces — Part 10: Type Mini-MPO connector family

IEC 61754-18, Fibre optic interconnecting devices and passive components — Fibre optic

conne

ctor interfaces — Part 18: Type MT-RJ connector family

1 To be published.
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3 General description

3.1

General

This measurement method is applied for optical connectors specified in IEC 61754-5,
IEC 61754-7-1, IEC 61754-7-2, IEC 61754-10 and IEC 61754-18.

Two methods using weights or a tensile testing machine are described in this standard.

The optical connector is held using a fixture. For the measurement for a single guide pin hole,
the pin gauge is placed in a pin gauge chuck and the weight or the tensile testing machine is

For t

and th
the pl
relativ

3.2

For a

conne[ted to the pin gauge chuck.
h

measurement for two guide pin holes, the plug gauge is placed in a plug‘gauge
e weight or the tensile testing machine is connected to the plug gauge_ chuck. By
ilg gauge, it is possible to check not only the size of each guide pin, hele but al
e position and the relative angle between two guide pin holes.

Test conditions

precise measurement such as design verification, the test'conditions shall be con

accurately as required in Table 1.

4 A

4.1

The n
the ca
placeq
as shg

4.2

The p

Table 1 — Test conditiohs

Temperature Relative humidity
°C % RH
22,0 — 24,0 50,0 + 10,0
pparatus
Fixture
easurement shall not be-affected by the connector fixture. The position and direc

nnector during the test\shall not change as the test is repeated. The connector sh
in the fixture so that the front face of the connector housing is retained by the
wn in Figure 3 and\Figure 4.

Pin gauge.chuck

n gauge chuck shall have a pin gauge retention force much greater than the re

conneg
machi
shall

ctor piti"gauge withdrawal force, typically more than 200 N when using a tensile t
e/, The connection of the pin gauge to the weight or the tensile testing machine

chuck
using
50 the

rolled

ion of
all be
ixture

uired
esting
chuck

ot.affect the measurement.

4.3

Plug gauge chuck

The plug gauge chuck shall have a plug gauge retention force much greater than the required
connector plug gauge withdrawal force, typically more than 200 N, when using a tensile
testing machine. The connection of the plug gauge to the weight or the tensile testing

machi

4.4

ne chuck shall not affect the measurement.

Pin gauge

Figure 1 and Table 2 show the pin gauge and dimensions of the pin gauge. The pin gauge
shall have the required dimensions as specified in IEC 61754-5.
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[Te]

o

3
BC

Figure 1 — Pin gauge

Table 2 — Dimensions of the pin gauge

Dimensions
Reference mm Remarks
Minimum Maximum
A 0,698 5 0,699 0

Ba 10,8 11,2

BA 0,2 0,4

BB 0,2 0,5

BC® 6,0 -
@ | Typical dimensions.
® | Surface roughness R, = 0,1 um for the length of dimension BC.

4.5 |Plug gauge

Figurg 2 and Table 3 show the plugigauge and its dimensions. The plug gauge shall haye the
required dimensions as specified-in"IEC 61754-5.

- _B__

=
\u

W ol o

<<
Q

|

—
[i
J\I HA

-
I
|
|
|
I
|
|
a
D

44@4 44444@44

BC

IEC

Figure 2 — Plug gauge for guide pin holes
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Table 3 — Dimensions for plug gauge for guide pin holes

Dimensions
Reference mm Remarks
Minimum Maximum

A 0,698 5 0,699 0

C 4,599 5 4,600 5 For two pins
D2 6,3 6,5

va 2,4 2,5

BA 0,2 0,4

BB 0,2 0.5
BC?® 6,0 6,5

Typical dimensions.

Surface roughness R, = 0,1 um for the length of dimension BC.

4.6

The w
for pa

4.7

Weight

eight to be used depends on the test to be carried out. The.weight measurement ig
5s/fail tests including final inspection.

Tensile testing machine

the m

testing.

5 P

5.1

The fd

a) P
c
b) P
c) P
d) In
th

The t}nsile testing machine shall be able to record (and/or hold) the maximum value

asurement. The tensile testing machine ¢gneasurement is used for design verifi

focedure

Method A: Method using the-weight (Figure 3)
llowing steps shall be taken:

repare the device_under test (DUT) according to the manufacturer’s instruction
heck the appearance in accordance with IEC 61300-3-1.
ace the DUT. in-the fixture.

ace the pin-gauge or the plug gauge in the chuck.

sert the'\pin gauge or the plug gauge into the guide pin hole(s) of the connector by
an 5,5\mm.

e) F

used

Huring
cation

s and

more

X\ihe weight to the chuck. Adjust the total weight of the jig and the weight

specified value.

o the

f)  Apply the weight slowly. Be sure that the force is applied along the axis of the guide pin
hole(s).

g) Wait for the specified duration. Record if the pin gauge or the plug gauge is withdrawn by

th

e specified force. Unless otherwise specified, the maximum duration shall be 15 s.
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5.2

The fqllowing steps shall be taken:

e)
f)

g)
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Fixture ;‘; 7 o 7A
putr _— LFAl o

(optical connector) buT
(optical connector)

Pin gauge

Plug gauge ——————4—
Pin gauge ——— 1
chuck I h |

f Plug gauge — ===
chuck ya
Weight
Weight
IEC IEC
Figure 3a — Measurement for single hole Figure 3b — Measurement for two holes

Figure 3 — Method A for examination of pin gauge/plug gauge withdrawal forc¢
(method using the weight)

Method B: Method using-the tensile testing machine (Figure 4)

Prepare the device_under test according to the manufacturer’s instructions and chefgk the
appearance inaceordance with [IEC 61300-3-1.

Place the DUT in the fixture.
Place thepin gauge or the plug gauge in the chuck.

Insert\the pin gauge or the plug gauge into the guide pin hole(s) of the connector by more
than'5,5 mm.

Connect the chuck to the tensile testing machine.

Apply tension using the tensile testing machine. The weight of the chuck should be
factored in. Be sure that the force is applied along the axis of the guide pin hole(s).

Measure and record the maximum value when the pin gauge or the plug gauge is
withdrawn. Rate of application shall be approximately 25 mm/min when the rate is not
otherwise specified.
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Fixture —Z F.? Eixture W
DUT
”

: DUT e
(optical connector) (optical connector)

Pin gauge
Plug gauge ————=——1
Pin gauge ——— | 1
chuck Plug gaugé) =———— = =
chuck ,

Tensile testing Tensile testing
machine

machine

IEC IEC

Figure 4a — Measurement for single hole Figure 4b — Measurement for two holes

Figure 4 <Method B for examination of pin gauge/plug gauge withdrawal forc¢
(method using the tensile testing machine)
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6 Details to be specified

The following details, as applicable, shall be stated in the relevant specification:

— DUT preparation;

— Acceptable value of withdrawal force;

— Allowable withdrawing time of method using weight;
— Deviations from this test method;

— Measurement uncertainty.
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Annex A
(informative)

Experimental verification of the interchangeability between the pin

A1

The p

gauge insertion force and the pin gauge withdrawal force

General

in—gauge—insertion force for rectangular ferrule is specified instandards su

IEC 6
Specia

hahal)
754-5. However, the measurement is so demanding that in many cases it negds
Ily fabricated equipment to be carried out with enough accuracy and repeatability.

Therefore, less demanding pin gauge withdrawal force is recommended as @n alterna

the pip gauge insertion force. To verify the interchangeability between the pifl gauge ing

force and the pin gauge withdrawal force, the following experiment was conducted.

A.2

Measurement system

MPO-holder DUT (MPQ)

Rlug gauge

Plug gauge holder

Digital force gauge

XY-alignment stage Z-slidable stage

IEC

Figure A.1 — Measurement system

h as
some

ive to
ertion

The measurement system is shown in Figure A.1. The plug gauge is attached to the sensor
head of the digital force gauge and aligned with the MPO connector. The digital force gauge is
fixed on the Z-slidable stage and the MPO-holder is attached on the XY-alignment stage. The
MPO holder and the plug gauge holder have some looseness to allow the MPO and the plug

gauge

A3

to make slight angular movement for precise alignment of their axes.

Measurement sample

Measurement samples are prepared so that they represent the dimensions of the centre of the
specification and the edge of the specification, respectively.
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Table A.1 — Guide hole pitch of measurement samples

Sample A Sample B
mm mm
Guide hole pitch 2 4,601 4,603

@ Specification for the guide hole pitch: 4,600 +0,003.

A4

Measurement procedure

The following steps shall be taken:

a) Sgtthe DUT on the MPO holder.
b) AJign the guide holes with the plug gauge using the XY-alignment stage.
c) Move the Z-slidable stage and insert the plug gauge into the guide holes.
d) Rlead and record the peak value of force gauge for each 0,5 mm cinsertion until the
insertion length reaches to 5,5 mm.
e) Move the Z-slidable stage and withdraw the plug gauge from the guide holes.
f) Rlead and record the peak value of force gauge for each 0,5 num withdrawal until the plug
gauge is completely withdrawn.
Repeat step a) to f) five times.
A.5 | Measurement results
Sample A
35 NS
3,0 A
X — Inserting
25 R\ — Withdrawing [
Z 59 Pt Insertion | Withdrawal
g L\ force follce
5 15 - N N
= NY
1,0 C)\ Average 0,855 0,918
> ﬂ Standard 0,053 9 0,0%9 5
O’O Il L L L L L L L n 5 ]
00 05 10 1520 25 30 35 40 45 50 55
Insertion / withdrawal length (mm)
Sample B
35| pay
3,0 Insertion Withdrawal
o5 — Inserting I force N force N
-~ —— Withdrawing
4 20 Average 1,716 1,746
< 2
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Figure A.2 — Insertion/withdrawal force measurement results
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A.6 Conclusion

For both samples and each insertion length, the measured values of the withdrawal force are
almost the same as the corresponding values of the insertion force.

In addition, the repeatability of the measurements is high enough and the fluctuations
between repeated insertion/withdrawal are small enough compared to the specified maximum
value (3,4 N).

According to these results, the withdrawal force measurement can be used as an alternative
to the insertion measurement.
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Annex B
(informative)

Experimental verification of compatibility of
Method A (method using the weight) and

Method B (method using the tensile testing machine)

The pin gauge withdrawal force is measured by Methods A and B for several combinations of
MT ferrules and guide plugs.

In ord

also neasured.

Figurg
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Each
value
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specif

B.1 shows the relation between the values measured by each method.

btted lines at 3,4 N on both axes represent the maximum allowable_values.

br to obtain a wide range of withdrawal force values, some non-specification ferrul

value measured by one of the methods shows a close alignment with the correspg
measured by the other method.

this result, the two methods can be considered as compatible with each other
ed region of the allowable withdrawal force.
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Figure B.1 — Relation between the withdrawal force values measured by

Method A and Method B
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DISPOSITIFS D’INTERCONNEXION
ET COMPOSANTS PASSIFS A FIBRES OPTIQUES -
PROCEDURES FONDAMENTALES D’ESSAIS ET DE MESURES -

Partie 3-51: Examens et mesures —
Force d'extraction d’'une broche calibrée pour
des connecteurs multifibres a férule rectangulaire
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IEC 61754-18, Dispositifs d'interconnexion et composants passifs a fibres optiques -
Interfaces de connecteurs pour fibres optiques — Partie 18: Famille de connecteurs de type
MT-RJ

3 Description générale

3.1 Généralités

Cette méthode de mesure s’applique aux connecteurs optiques spécifiés dans I'|EC 61754-5,
I''EC 61754-7-1, I'lEC 61754-7-2, I'lEC 61754-10 et I'lEC 61754-18.

La prgsente norme décrit deux méthodes utilisant soit des poids, soit une machine d'eésfpai de
tractign.

Le copnecteur optique est maintenu par un support. Pour la mesure dans uhe “configyration
avec Un seul alésage pour la broche de guidage, celle-ci est placée dans-Gn mandrin et le
poids jou la machine d'essai de traction est relié a ce mandrin.

Pour |a mesure dans une configuration avec deux alésages pour-la broche de guidajge, la
fiche ¢alibrée est placée dans un mandrin prévu a cet effet et le"poids ou la machine d'essai
de traction est relié a ce mandrin. L'utilisation de la fiche calibrée permet non seulemg¢nt de
vérifigr les dimensions de chaque alésage de broche deguidage mais aussi la pgsition
relativie et I'angle relatif entre les alésages des broches de guidage.

3.2 Conditions d’essai

Pour féaliser une mesure précise telle que la Vérification de la conception, les conditions
d'essgi doivent étre contrélées de maniere précise, en respectant les exigences dopnées
dans le Tableau 1.

Tableau-1'— Conditions d’essai

Température Humidité relative
°C % HR
22,0= 24,0 50,0 £ 10,0

4 Appareillage

4.1 |[Support

Les mesuresine doivent pas étre affectées par le support du connecteur. La positiorn] et le
sens fu_ comnecteur pendant I'essai ne doivent pas changer lorsque l'essai est répéfé. Le
connecteur doit étre positionné dans le support de maniére a ce que sa face avant soit

retende parte support, TOMME Ceta est TEPTESENte dans fa Figure 3 et dans ta Figure 4.

4.2 Mandrin de la broche calibrée

Le mandrin retenant la broche calibrée doit présenter une force de rétention sur la broche
calibrée trés supérieure a la force d'extraction de la broche calibrée du connecteur qui est
exigée, généralement plus de 200 N si on utilise une machine d'essai de traction. La fixation
de la broche calibrée au mandrin supportant le poids ou au mandrin de la machine d'essai de
traction ne doit pas affecter la mesure.

4.3 Mandrin de la fiche calibrée

Le mandrin retenant la fiche calibrée doit présenter une force de rétention sur la fiche calibrée
trés supérieure a la force d'extraction de la fiche calibrée du connecteur qui est exigée,
généralement plus de 200 N si on utilise une machine d'essai de traction. La fixation de la
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broche fiche calibrée au mandrin supportant le poids ou au mandrin de la machine d'essai de
traction ne doit pas affecter la mesure.

4.4 Broche calibrée

La Figure 1 et le Tableau 2 spécifient la broche calibrée et ses dimensions. La broche

calibrée doit avoir les dimensions exigées spécifiées dans I'|EC 61745-5.

X<
o

Q Q)
%77777777774\:;
!

BB 0

. o

8

BC o

O

B ~

IEC

Figure 1 — Broche calibrée

Tableau 2 — Dimensions de la broche calibrée

Dimensions
Référence mm Remarques
Minimales Maximales

A 0,698 5 0,699 0

B*® 10,8 11,2

BA 0,2 0,4

BB 0,2 0,5

BC® 6,0 -
? | Dimensions types.
® | Rugosité de surface R, =0,1 um sur la longueur de la dimension BC.

4.5 Fiche calibrée

La Fiqgure 2 ef.le Tableau 3 montrent la fiche calibrée et ses dimensions. La fiche calibré

avoir les diménsions exigées spécifiées dans I'lEC 61745-5.

e doit
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Figure 2 — Fiche calibrée pour les alésages de broche de-guidage

IECG

Tableau 3 — Dimensions de la fiche calibrée pour les alésages de broche de guidpge

Dimensions

Référence mm Remarques
Minimales Maximales
A 0,698 5 0,699 0
c 4,599 5 4,600 5 Pour deux broches
D*® 6,3 6,5
u® 2,4 2,5
BA 0,2 0,4
BB 0,2 0.5
BC® 6,0 6,5

Dimensions types.

Rugosité de surface R4z 0,1 um sur la longueur de la dimension BC.

4.6 Poids

Les poids a«utiliser dépendent des essais a réaliser. La mesure avec un poids est utilisge lors
des egsais_déterminant I'acceptation ou le rejet, y compris lors du contréle final.

4.7 Machine d’essai de traction
La machine d’essai de traction doit étre capable d’enregistrer (et/ou de maintenir) la valeur

maximale durant la mesure. Les mesures avec la machine d’essai de traction sont utilisées
pour les essais de vérification de la conception.

5 Procédure

5.1 Méthode A: Méthode utilisant un poids (Figure 3)
Les étapes décrites ci-dessous doivent étre suivies:

a) Préparer le dispositif en essai (DUT) conformément aux instructions fournies par le
fabricant et effectuer un contrdle visuel conformément a I'lEC 61300-3-1.
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c)
d)

e)
f)

g)

Broche calibrée
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Placer le DUT dans le support.
Placer la broche calibrée ou la fiche calibrée dans le mandrin.

Insérer la broche calibrée ou la fiche calibrée dans le ou les alésage(s) de la broche de
guidage du connecteur, de plus de 5,5 mm.

Fixer le poids au mandrin. Régler le poids total de I'ensemble a la valeur spécifiée.

Appliquer le poids de maniére progressive. S'assurer que la force est appliquée le long de
I'axe du ou des alésage(s) de la broche de guidage.

Attendre la durée spécifiée. Noter si la broche calibrée ou la fiche calibrée est extraite par
la force spécifiée. La durée maximale doit étre de 15 s, sauf spécification contraire.

Support
Support
DUT — —
(connecteur DUT
optique) (connecteur
optique)
o
| LN}
[} [N}

Fiche calibrée

Mandrindela ———

brogdhe calibrée I 1
[— Mandrin de la ——
fiche calibrée /
Poids .
Poids
N
IEC IEC
Figure 3a — Mesure pour alésage unique Figure 3b — Mesure pour deux alésages

calibrée/de la fiche calibrée (méthode utilisant un poids)

5.2 Méthode B: Méthode utilisant une machine d’essai de traction (Figure 4)

Les étapes décrites ci-dessous doivent étre suivies:

a)

b)
c)
d)

e)

Préparer le dispositif en essai conformément aux instructions fournies par le fabricant et
effectuer un contréle visuel conformément a I'lEC 61300-3-1.

Placer le DUT dans le support.
Placer la broche calibrée ou la fiche calibrée dans le mandrin.

Insérer la broche calibrée ou la fiche calibrée dans le ou les alésage(s) de la broche de
guidage du connecteur de plus de 5,5 mm.

Relier le mandrin a la machine d'essai de traction.
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f) Appliquer la tension au moyen de la machine d’essai de traction. Il convient de prendre en
compte le poids du mandrin. S’assurer que la force est appliguée dans I'axe du ou des
alésage(s) de la broche de guidage.

g) Mesurer et enregistrer la valeur maximale lorsque la broche calibrée ou la fiche calibrée
est retirée. La vitesse de traction doit étre d'environ 25 mm/min sauf spécification

contraire.
Support Support
DuT 7, DUT
(connecteur (conpecteur
optique) optique)
R
W
[ 11
Broch libré
foche calibree Fiche calibréee — ©
Mandrin de la ——— | 1
broche calibrée Mandrin de la ——m8 " = =

fiche calibrée

Maching d’essai

de traction Machine d’essai

de traction

IEC IEC
Figure 4a — Mesure pour alésage unique Figure 4b — Mesure pour deux alésages

Figure 4 — Méthode B pour I'examen de la force d'extraction de la broche calibrée/
de la fiche calibrée (méthode utilisant une machine d’essai de traction)
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6 Eléments a spécifier
Les détails suivants doivent, le cas échéant, étre indiqués dans la spécification applicable:

— Préparation du DUT;

— Valeur acceptable de la force d'extraction;

— Durée d'extraction admissible par la méthode utilisant le poids;
— Ecarts par rapport a la présente méthode d'essai;

— Incertitude de mesure.
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