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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS -

Conditions for testing the protection against dust
and water ingress of passive optical protective housings and
hardened fibre optic connectors (IP5X, IPX4, IPX5, IPX6)
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FOREWORD

nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization co
tional electrotechnical committees (IEC National Committees). The object of IEC is to_promote inte
eration on all questions concerning standardization in the electrical and electroni¢.fields. To this
Hition to other activities, IEC publishes International Standards, Technical Specifications, Technical
cly Available Specifications (PAS) and Guides (hereafter referred to as_“|EC Publication(s)
ration is entrusted to technical committees; any IEC National Committee interested in the subject d
barticipate in this preparatory work. International, governmental and non-governmental organization
he IEC also participate in this preparation. IEC collaborates closely with-the International Organiz
lardization (ISO) in accordance with conditions determined by agreement between the two organiz

ormal decisions or agreements of IEC on technical matters expre§s, as nearly as possible, an inte
bnsus of opinion on the relevant subjects since each technical committee has representation
sted IEC National Committees.

Publications have the form of recommendations for interhational use and are accepted by IEC
nittees in that sense. While all reasonable efforts are.'made to ensure that the technical conten
cations is accurate, IEC cannot be held responsible’ for the way in which they are used or
terpretation by any end user.

der to promote international uniformity, IEC, National Committees undertake to apply IEC Puj
parently to the maximum extent possible in their national and regional publications. Any divergence
FC Publication and the corresponding natiofhal or regional publication shall be clearly indicated in t

tself does not provide any attestationof conformity. Independent certification bodies provide cq
Esment services and, in some areasy.access to IEC marks of conformity. IEC is not responsiblg
Ces carried out by independent certification bodies.

ers should ensure that theyhave the latest edition of this publication.

bbility shall attach to IEC or its directors, employees, servants or agents including individual exg
bers of its technical committees and IEC National Committees for any personal injury, property d3
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fg
hses arising out (of ythe publication, use of, or reliance upon, this IEC Publication or any o
cations.

tion is drawnh’to the Normative references cited in this publication. Use of the referenced public]
bensable forythe correct application of this publication.

tion is-drawn to the possibility that some of the elements of this IEC Publication may be the subject
. IEC.shall not be held responsible for identifying any or all such patent rights.
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IEC TS©3334 has been prepared by subcommiiiee 3oB. Fibre optic interconnecting
and passive components, of IEC technical committee 86: Fibre optics. It is a Technical
Specification.

The text of this Technical Specification is based on the following documents:

Draft Report on voting

86B/4475/DTS 86B/4516A/RVDTS

evices

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

The language used for the development of this Technical Specification is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e aménded.
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INTRODUCTION

This document includes conditions for testing the protection against dust and water ingress of
passive optical protective housings and hardened fibre optic connectors according to IEC 60529.

The conditions included in this document are applicable for testing the IP ratings as summarized
in Table 1.

Table 1 — Overview of conditions for IP ratings covered in this document

Passive optical protective housings and hardened fibre optic connectors

Degree of protection against dust Degree of protection against water

- IPX4 (protected against splashing water)

IP 5X |(dust-protected) IPX5 (protected against water jets)

- IPX6 (protected against powerfuh.water jets)

Suitable acceptance conditions for the degree of protection as listed in Table 1 were sgarched
forin IEC SC 86B and CENELEC TC 86BXA and different options were evaluated and discussed.
The actceptance conditions in this document were presented atfd’agreed in the Autumh 2019
meeting of IEC SC 86B/WG 6. This information was handed over to WG4, where this dogument
was deyveloped.

The agceptance conditions for first characteristicaxnumeral 5 (dust ingress) accor;ﬂing to
IEC 60p29 define that the protection is satisfactary)if, on inspection, talcum powder has not
accumIIated together with and any other kind of dust in quantity and location that could interfere
with the correct operation of equipment or impair-safety. Additionally, it is satisfactory if po dust
deposiis where it could lead to tracking along.the creepage distances. Dust accumulatign does
usually] not impair the correct operation“or impair the safety of passive optical prgtective
housings containing optical fibre cables; fibres, connectors and passive optical comppnents,
and of| hardened fibre optic connectors. Therefore, these conditions do not suppprt the
evaluafion if the product has passed-or failed. It is not necessary to ban dust ingress for passive
optical| protective housings and:hardened fibre optic connectors with IP5X rating| (dust-
protected). Applicable acceptance conditions for IP5X are included in this document specifically
for paspive optical products:

Conditipns for IP1X, IP2X, IP3X and IP4X rating (against solid foreign objects) are not included
in this gocument bgeause probes with a defined form and diameter are used.

The adceptance conditions for second characteristic numerals (water ingress) accorfling to
IEC 60p29 'define that if any water has entered, it generally does not interfere with the [correct
operatipnloef the equipment or impair safety, not deposit on insulation parts where it coJld lead
to tracking along the creepage distances, not reach live parts or windings not designed to
operate when wet, not accumulate near the cable end or enter the cable if any, and not
accumulate without doing any harm to the equipment. Water ingress does usually not impair
the correct operation or impair the safety of passive optical protective housings containing
optical fibre cables, fibres, connectors and/or passive optical components, and of hardened
fibre optic connectors. Therefore, these conditions do not support the evaluation if the product
has passed or failed. It is not necessary to ban water ingress for passive optical protective
housings and hardened fibre optic connectors with IPX4, IPX5 and IPX6 rating (splashing water
or water jet). A single fixed limit (e.g. 1 %, 0,1 %) was considered as not suitable for all sizes
of protective housings and hardened connectors, because it may be too low for the
determination of the volume of water ingress for small housings (e.g. 0,1 % of 0,11 = 0,1 ml)
but suitable for larger housings. On the other hand, a larger limit that is suitable for small
housings may allow an excessive volume of water ingress in large housings that was also not
considered as suitable (e.g. 1 % of 750 1 = 7,5 1). To take small and large housings into account,
a higher percentage for housings having a small inner volume (£ 1 1) and a lower percentage
for large volumes (above 1 I) was considered as the best solution. Applicable acceptance
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conditions for IPX4, IPX5 and IPX6 are included in this document specifically for passive optical
products.

Requirements against water ingress with IPX1, IPX2 and IPX3 (dripping and spraying) rating
are not specified in the performance standards for optical products. Therefore, no conditions
are included in this document for these ratings.
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FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS -

Conditions for testing the protection against dust

and water ingress of passive optical protective housings and

hardened fibre optic connectors (IP5X, IPX4, IPX5, IPX6)

1 S

This dd
of pasg
IPX6) f

pe

cument defines the conditions for testing the protection against dust andwater [ngress
ive optical protective housings and hardened fibre optic connectors (IP&§XY1PX4, IPX5,
erformed according to IEC 60529.

The copditions in this document supplement the test requirements specified in IEC 60529.

Protecfive housings and hardened connectors containing electrical conductors, elgctrical
connedtions, passive electrical components, active electrical\equipment or electronigs that

transm

2 No

The fol

t signals or provide power are not within the scope of this document.

rmative references

owing documents are referred to in the text in such a way that some or all of their ¢content

constitlites requirements of this document. Fordated references, only the edition cited gpplies.

For un

IEC 60p29, Degrees of protection provided by enclosures (IP Code)

IEC 61
measu

IEC 61
measu

IEC 61
measu

vl =ito)

dated references, the latest edition "of the referenced document (including any
amendments) applies.

B00-3-1, Fibre optic interconnecting devices and passive components — Basic t¢st and
'ement procedures — Part 3-1: Examinations and measurements — Visual examinjation

B00-3-4, Fibre ©ptic interconnecting devices and passive components — Basic t¢st and
fement procedures — Part 3-4: Examinations and measurements — Attenuation

B00-3-65 Fibre optic interconnecting devices and passive components — Basic t¢st and
rement\procedures — Part 3-6: Examinations and measurements — Return loss

—

IEC 61

4 HR FH s FH L H L H 4 D £
JO=T, TTore UpPUL TTICTCUTITICUUHITY  UTVILTS dlifu Jasolve CUITTPOUTITTINS = T7TTTU mance

standard — Part 1: General and guidance

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61753-1 and
IEC 60529 apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
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4 Abreviated terms

DUT d

evice under test

5 Conditions for dust ingress testing (IP5X) of protective housings

5.1 General

The conditions in Clause 5 are applicable for testing the protection against dust ingress with
IP5X rating (dust-protected) of passive optical protective housings according to IEC 60529. The
conditions in Clause 5 supplement the test requirements specified in IEC 60529.

52 |

The de
to the

Within
plug B
field of

If not o
prepar
then A
illustra

A conn
examp
2 shall

Preparation of test sample

vice under test (DUT) preparation shall be done in accordance with IEC 60529, ac
equirements in the relevant specification and with the supplement conditions in 4

the DUT, one fibre circuit with one connection (connector plugCA, adaptor 1, co

the DUT, as shown in Figure 1.

herwise specified in the relevant specification, one cifeuit with one connection {
d as shown in Figure 1. If more than one circuitwith each a connection is sp
hnex A shows the configuration with three circuits (and three tested connectid
ion purposes and describes the procedure formore than one circuit.

ector type with an optical interface that.¢an be efficiently cleaned should be us

be mounted on the opposite side of-connector plug C in adaptor 2.

cording
b.2.

hnector

and with a connector plug C plugged in an adaptor 2 shall’be mounted in an adaptor

hall be
bcified,
ns) for

ed, for

e a LC or SC connector type. The dust ¢ap D provided by the manufacturer of the adaptor
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-
o
P(\ Q

Key
1,2 adaptor

A, B, C |connector plug
dust cap

cable feed through

protection of cable end with connector plug

»w T M O

protective housing

Figure 1 — Example of DUT preparation

All the ffibre ends that are usually protected in cables shall exit the DUT and sealed ac
to the manufacturer’s instruction ofithe DUT. The second end of the cables shall be pr
for connection to optical performance measurement equipment (for example to a light
and a power meter) and protected during conditioning with dust or guided out of t
chamber.

NOTE The fibre circuits and connector plugs in the DUT are arranged in the example given in Figure 1,

cording
epared
source
e dust

Figure 3

and Figure 4 so that the ‘preparation of the DUT can be easily recognised. In real products, the fibre circuits can be

arranged in a different.way. The pre-installed connector plugs (A, C) are typically oriented downward whg
partly later installed“cables and connector plugs (connected to the free port of adaptor 2) are oriented upw§

5.3

reas the
rd.

A light Y
2. Then the reference opt|cal performance measurement shall be performed in accordan
IEC 61300-3-4 and/or IEC 61300-3-6.

LS —T—C—(: PM

IEC

Key
LS light source
PM power meter

TC launch cord

Figure 2 — Example of reference optical performance measurement

Figure
ce with
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The second end of the cable with connector plug B shall be connected to the launch cord that
connects to the light source and the second end of the cable with connector plug C to the power
meter, as shown in Figure 3.

S
A C
1 2
=1
B
F F F
DO
3
LS e PM
IEC
Key
1,2 adaptor
3 connection
A, B, C connector plug
D dust cap
F cable feed through
LS light source
PM power meter
S protective housing
TC launch cord
Higure 3 — Exampte-of optical performance measurement of connection B-2-C

The optical performance measurement of the connection with connector plug B, adaptor 2 and
connegtor plug C.shall be performed in accordance with IEC 61300-3-4 and/or IEC 61300-3-6.
Connegtor plug B shall be disconnected and plugged into the adaptor 1, and the dust cap D put
onto thp.adaptor 2, as shown in Figure 4.
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s = »

IEC

Key

1,2 adaptor

3 connection

A, B, C connector plug

D dust cap

F cable feed through
LS light source

PM power meter

S protective housing
TC launch cord

Higure 4 — Example of optical'‘performance measurement of connection B-1-A

The optical performance measurement of the connection with connector plug B, adaptor 1 and
connegtor plug A shall be performed in accordance with IEC 61300-3-4 and/or IEC 61300-3-6.

Connegtor plug B may_be mated with connector plug A or C minimum three times as degcribed
in 5.3 Bnd 5.5 and,\if necessary, two more times as described in 5.5. The total number of
mating$ of connector plug B with connector plug A or C is maximum five.

5.4 Conditioning

The DUTin _the Pnnfigllrafinn as shown in Figllrn 1 shall be conditioned for the |P5 rating
defined in IEC 60529.

5.5 Visual and final optical performance check

After the dust conditioning, the outer surface of the DUT shall be cleaned carefully.

The cover of the DUT shall be carefully opened and the location and the accumulation of the
dust inside the DUT shall be examined according to IEC 61300-3-1.

The reference optical performance measurement shall be done as described in 5.3.

The optical performance measurement of the connection with connector plug B, adaptor 1 and
connector plug A shall be performed in accordance with IEC 61300-3-4 and/or IEC 61300-3-6,
as shown in Figure 4.
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The connector plug B shall be removed from the adaptor 1, the ferrule end face inspected and,
if necessary, cleaned. IEC TR 62627-01 should be consulted for recommendations on cleaning
methods for connectors.

Afterwards, the dust cap D shall be removed from adaptor 2. The ferrule end face of connector
plug C shall be inspected and if necessary cleaned. Connector plug B shall be plugged in
adaptor 2, as shown in Figure 3. The optical performance measurement of the connection with
connector plug B, adaptor 2 and connector plug C shall be performed in accordance with
IEC 61300-3-4 and/or IEC 61300-3-6. If a connection fails the requirements, then two additional
inspections, cleaning attempts and optical performance measurements may be performed. In a
cleaning attempt, one or more cleaning process steps may be included depending on the
effective cleaning method. IEC TR 62627-01 should be consulted for recommendations on
cleaninig methods for connectors.

5.6 equirements

The optical performance of the connection B-1-A shall meet the specification (e.g. attepuation
and refurn loss grade) and the one of the connection B-2-C shall meet the specificatign (e.g.
attenugtion and return loss grade) after maximum 3 cleaning attempts of each ferrule end face.

The dgfinition of the optical performance specifications should( take into account that two
connegtions (3 and B-1-A/B-2-C) and optical cable attenuation’are measured when usfing the
referenfce measurement and optical performance measurementimethod of the DUT as degcribed
above.

NOTE 1| Example of a suitable attenuation specification: If a maximum attenuation of 0,3 dB is speg¢ified for
connectipn 3 (connection to light source) and a maximum attenuation of 0,5 dB for connection B-1}A/B-2-C
(connectjons within the housing), then the total attenuation speeification is 0,8 dB for pass/fail evaluation.

NOTE 2| Example of the pass/fail evaluation: If the total, attenuation of the connections 3 and B-2-C of 1,1 dB is
measured and the total maximum attenuation of 0,8 dB\for connections 3 and B-2-C is specified, then the fefrule end
face of donnector plugs B and C can be cleaned., If-after the second cleaning attempt, the measured attenuation is
0,65 dB,|then the DUT passes the requirement of \‘maximum 0,8 dB.

5.7 Details to be specified and reported

The following details, as applicable, shall be specified in the relevant specification and reported
in the test report:
a) type and configurationyof DUT including optical fibre and cable type;

b) allowed optical perfermance (e.g. attenuation and return loss grade) of connection 3|and B-
1-AYB-2-C aftetr"conditioning with dust;

c) wavelength(s);

d) detailed description of the DUT including the installed cables, cable feed throughs and
connéctor type;

e) number of DUTsSs;

f) number of circuits (connections B-1-A/B-2-C) for evaluation;

g) conditions for mounting, assembling and positioning of the DUT;

h) pre-conditioning of the DUT;

i) atmospheric conditions during the test;

j) observation of the location and accumulation of the dust inside the DUT;

k) type of used optical performance measurement equipment and measurement method;

[) number of cleaning attempts of each ferrule end face;

m) measured optical performance of connection B-1-A and B-2-C after conditioning with dust;
n) number of performed cleaning attempts of connection B-2-C after dust conditioning;

0) any deviations from the test method.
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6 Conditions for dust ingress testing (IP5X) of hardened connectors

6.1 General

The conditions in Clause 6 are applicable for testing the protection against dust ingress with
IP5X rating (dust-protected) of hardened fibre optic connectors according to IEC 60529. The
conditions in Clause 6 supplement the test requirements specified in [IEC 60529.

6.2 Preparation of test sample

The device under test (DUT) preparation shall be done in accordance with IEC 60529, according
to the requirements in the relevant specification and with the supplement conditions in 6.2.

Harderled fibre optic connectors are often designed with two pieces, a plug and a~socket, and
contain usually two or more optical interfaces (or fibres). For a complete connection, one plug
and ong socket is needed. Such a two piece connector configuration is used in/this dochment.

A tight|protective box is required because the socket is usually not dust~and water proptected
from thle rear side. Two sockets shall be mounted into cut-outs of a prétective box, as shown in
Figure [6. The socket flanges should seal the interfaces to the protective box adequately. The
cables Jeading away from the rear side of the sockets shall be fedthrough holes in the prqtective
box anfl sealed. The DUT consist of the protective box contajnigg two socket assemblies with
a conngcted plug assembly. If a configuration with generally~dust and water protected|pieces
will be fested (e.g. a plug connected to an extension plug ér a plug-adaptor-plug configuration),
then a protective box is not needed.

P HC
PB f : \ P
1 |
S1 P1
> )
1 -
S2 c
2
L Y )
DUT Ec
Key
1,2 fibre(number at cable end
(o} sealihg protection cap
HC hardened connector
P1 plug
DUT device under test
S1, S2 socket
P protection of cable end with connector plug
PB protective box

Figure 5 — Example of DUT preparation

The end of the fibres from the plug and socket cable assembly shall be prepared for connection
to optical performance measurement equipment (for example to a light source and a power
meter) and protected during the conditioning with dust or guided out of the dust chamber.
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6.3 Initial measurement

A light source with a launch cord shall be connected with the power meter, as shown in Figure
6. Then the reference optical performance measurement shall be performed in accordance with

IEC 61

300-3-4 and/or IEC 61300-3-6.

TC
LS —{] PM

IEC

nnects
Figure

PM

IEC

Key
LS light source
PM ppwer meter
TC Iqunch cord
Figure 6 — Example of reference optical performance measurement
The sefond end of the cable of socket S2 shall be connected to thedaunch cord that ca
to the light source and the second end of the plug P1 to the power meter, as shown in
7.
HC
PB [ 4 1
1
S
, [
S2 P1
2 2
L Y )
DUT

Key
1,2 fibre number at able end
3 connection
(o} sealingprotection cap
HC hardened connector
LS light’'source
P1 ptug
PB protective box
PM power meter
DUT device under test
S1, S2 socket
TC launch cord

Figure 7 — Example of optical performance measurement
of plug connected to socket 2

The optical performance measurement of the plug P1 connected to the socket S2 shall be
performed in accordance with IEC 61300-3-4 and/or IEC 61300-3-6. Each fibre shall be
measured individually.
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Plug P1 shall be disconnected and plugged into socket S1, and the sealing protection cap C
put onto the socket S2, as shown in Figure 8.

HC
PB f )

LS 1 PM
2 2
1

= o)

‘ |
L . )
DUT IEC
Key
1,2 fibre number at cable end
3 connection
C sealing protection cap
HC hardened connector
LS light source
P1 plug
PB protective box
PM power meter
DUT device under test

S1, S2 socket

TC launch cord

Figure 8 — Example-of optical performance measurement
of(plug connected to socket 1

The optical performance measurement of the plug P1 connected to the socket S1 shall be
performed in accordancé:with IEC 61300-3-4 and/or IEC 61300-3-6. Each fibre shall be
measufed individually,

Plug P may be mated with socket S1 or S2 minimum three times as described in 6.3 @and 6.5
and, if pecessdry), two more times as described in 6.5. The total number of matings of plug P1
with socket,S"or S2 is maximum five.

6.4 Conditioning

The DUT in the configuration as shown in Figure 5 shall be conditioned for the IP5X rating
defined in IEC 60529.

6.5 Visual and final optical performance check

The reference optical performance measurement shall be done as described in 6.3.

After the dust conditioning, the optical performance measurement of the plug P1 connected to
socket S1 shall be performed in accordance with IEC 61300-3-4 and/or IEC 61300-3-6, as
shown in Figure 8. Each fibre shall be measured individually.


https://iecnorm.com/api/?name=3fd76c10511b12cf535cbbed3b221c82

IEC TS 63334:2021 © IEC 2021 -17 -

Then the plug P1 from socket S1 and the sealing protection cap C of socket S2 shall be removed
carefully so that the dust does not migrate into the plug and socket housings. The accumulation
of the dust inside the plug P1, socket S1 and socket S2 shall be examined according to

IEC 61300-3-1.

The optical interfaces (e.g. ferrule end faces or lens front faces) of the plug P1 and socket S2
shall be inspected and, if necessary, cleaned. IEC TR 62627-01 should be consulted for

recommendations on cleaning methods for connectors.

Afterwards, the plug P1 shall be connected to the socket S2, as shown in Figure 7. The

optical

performance measurement of the plug P1 connected to the socket S2 shall be performed in

accord -3- -3-

asured
eaning

attempis and optical performance measurements may be performed. In a cleaning attemlpt, one

attenugtion and return loss grade) after maximum 3 cleaning attempts of each optical in
(e.g. ferrule end face or lens front face).

cleaning process steps may be included depending on the effective cleahing method.
62627-01 should be consulted for recommendations on cleaning.‘methqds for

ical performance of the fibre connections of the plug P1(connected to the sogket S1
eet the specification (e.g. attenuation and return loss grade) and the one of the fibre
ions of the plug P1 connected to the socket S2 shall meet the specification (e.g.

terface

The dgfinition of the optical performance specifications should take into account that two

connegtions (3 and plug P1 connected to socket' S1/S2) and optical cable attenuat
measufed when using the reference measurement and optical performance measu
method of the DUT as described above.

NOTE 1| Example of a suitable attenuation specification: If a maximum attenuation of 0,3 dB is spe

on are
rement

ified for

connectipn 3 (e.g. LC connection) and a maximum attenuation of 0,5 dB for connection of the plug P1 and socket

S1/S2, then the total attenuation specification is 0,8 dB for pass/fail evaluation.

NOTE 2| Example of the pass/fail evaluation: If the total attenuation of the connections 3 and the plug P1 ¢
to sockef S2 of 1,1 dB is measured after conditioning with dust and the total maximum attenuation of 0

nnected
8 dB for

connectipn 3 and the plug P1 connected to socket S2 is specified, then each optical interface of the conngctor can

be cleaned. If after the third~eleaning attempt, the measured attenuation is 0,65 dB, then the DUT pa
requirement of maximum 048 dB.

6.7 Details to he-specified and reported

pses the

The following details, as applicable, shall be specified in the relevant specification and reported

in the tpst report:

a) typ: and confiauration of DUT includina optical fibre and cable tyvne:
~J 7 Lid Jr 7

b) allowed optical performance (e.g. attenuation and return loss grade) of connection 3 and

plug P1 connected to socket S1/S2 after conditioning with dust;
c) wavelength(s);

d) detailed description of the DUT including the hardened connector type, the used protective

box and the connector type at the second end;
e) number of DUTs (number of hardened connectors — plugs and sockets);
f) conditions for mounting, assembling and positioning of the DUT;
g) pre-conditioning of the DUT;

h) atmospheric conditions during the test;

i) observation of the location and accumulation of the dust inside the plug and the front side

of the sockets;
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j) type of used optical performance measurement equipment and measurement method;

k) number of cleaning attempts of each optical interface (e.g. ferrule end face or lens front
face);

) measured optical performance of each fibre of the plug P1 connected to socket S1 and S2
after conditioning with dust;

m) number of performed cleaning attempts of each optical interface of plug P1 connected to

SOC

ket S2 after dust conditioning;

n) any deviations from the test method.

7 Conditions for water ingress testing (IPX4, IPX5, IPX6) of protective

hojusings and hardened connectors

7.1

The co
IPX4, |
and ha

5eneral

hditions in Clause 7 are applicable for testing the protection against-water ingre|

rdened fibre optic connectors according to IEC 60529. The,.conditions in C

supplement the test requirements specified in IEC 60529.

7.2 |

Prepar

For prg
done b

Preparation

b the DUT according to IEC 60529 and to the requirements in the relevant specif

ut the second end of the cables need npt\to be prepared for connection to

Ss with

PX5 or IPX6 rating (splashing water or water jets) of passive optical’protective hqusings

ause 7

cation.

tective housings, the DUT preparation described in 5.2 and shown in Figure 1 ghall be

optical

perfornpance measurement equipment because_optical performance measurements are not

require
housin

) shall be sealed against water penetration.

d for water ingress testing. The second-cable ends that are outside the prqtective

The inner volume of a protective housing shall be determined as the complete volumg within

the seq
by calg
differer
and fre

For haf
sealing
and offf
as sho

ulation using a 3D model~in-a computer aided design program or by calculat
ce in weight when the sealing outer housing of the protective housing is filled
sh water.

dened connectors/ it is usually necessary to protect the rear side of the socket
auxiliary part that shall contour the rear side of the socket but shall not be wa
er a flat surface to enable an effective sealing by the sealing part at the socket
vn in Figure 9.

ling outer housing that consists-of air and where water can ingress. It can be detgrmined

ng the
vith air

sing a
tertight
flange,
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7.3

The DU
that is

7.4 |
After th

IEC

bf hardened connector
hg auxiliary part
bt of hardened connector

volume

Figure 9 — Example of DUT preparation of a hardened connector

er volume of a hardened connector shall be determined as the complete volumg

(see Figure 9). It can be determined by calculation using a 3D model in a co
esign program or by calculating the differencéyin weight when the sealing outer hq
d with air and fresh water.

nfiguration with generally dust and water protected hardened connector pieces
e.g. a plug connected to an extension plug or a plug-adaptor-plug configuratior
ng auxiliary part is not needed..The inner volume shall be determined as the cg
within the sealing outer housings of the plug connected to an extension or of ty
ted to an adaptor that consists of air and where water can ingress.

Conditioning

T shall be conditiohed for the adequate IPX4, IPX5 or IPX6 rating defined in IEG
pecified in thevrelevant specification.

Final examination

e conditioning, the outer surface of the DUT shall be dried carefully. Afterwar

within

ling outer housing(s) of the plug and socket that _consists of air and where water can

mputer
usings

will be
), then
mplete
vo plug

60529

ds, the

water i

ngress within the inner room of the DUT shall be determined.

NOTE Methods for the determination of water ingress are for example to calculate the difference of weight of the
DUT before and after conditioning with water, the change in weight of swellable material placed inside the DUT and
the extracted water from inside the DUT using pipettes. The determined weight of fresh water can be converted to
volume as follows:

where
vV isth
m is th

p isth

V=mlp

e volume of fresh water;

e weight of fresh water;

e density of fresh water and is 1 g/cm3 or1 kg/dm3. 1 dm3 is equal to 0,001 m3 and 1 1.
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7.5 Requirement

The maximum water ingress (/,,,4) in the inner room of the DUT shall be as the followin

a) Ifth

b) If th

e inner volume (V) of the DUT is smaller or equal than 1 I:
Ipax = 0,01 x 7
e inner volume (V) of the DUT is larger than 1 I:

Inax = 0,01 + (0,001 x (¥ — 1))

g:

(2)

volume

sted in

where
V ig the inner volume of DUT in | (or dm?3).
The definition what the inner volume (V) consists of and examples to determiné’the inner
are degcribed in 7.2.
A graphical representation of the maximum allowable water ingréss’is given in Amnex B.
Examp|es of calculated maximum allowable water ingress of different DUT sizes are |
Annex C.

NOTE [Example of the pass/fail evaluation: If the determined water ingress is 32 ml and the maximum 4

water ing
ingress
requirem

7.6 |

The fol
in the t
a) IP
b) det
c) nur
d) con
e) pre
f) atm
g) cal
h) det
i) any

ress is calculated as 15 ml, then the DUT fails the requirement., On the other hand, if the determin
s 8 ml and the maximum allowable water ingress is galeculated as 15 ml, then the DUT pa
ent.

Details to be specified and reported

st report:

ating for water ingress (IPX4, IRX5 or IPX6);

hiled description of the DUT\including the installed components and cables;
hber of DUTS;

ditions for mounting; assembling and positioning of the DUT;

-conditioning of the DUT;

ospheric conditions during the test;

culated maximum allowable water ingress;

erminediwater ingress in DUT;

deviations from the test method.

llowable
ed water
bses the

owing details, as applicable, shall be specified in the relevant specification and reported
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Annex A
(normative)

Dust ingress testing of protective housings
with more than one connection

If not otherwise specified in the relevant specification, one circuit with one connection shall be
prepared for dust ingress testing of a protective housing, as described in 5.2. Annex A describes
the procedure if more than one circuit with each a connection for dust ingress testing is specified
by the relevant specification.

Figure |A.1 shows the measurement set-up if the number of connections is specified as.three by
the relgvant specification for illustration purposes. In this case, the optical performance o¢f three
connedtions, B4-24-C4, B,-2,-C, and B3-23-C3, shall be measured.
S
F F F
D,O
D]
TC D;0
us PM
3,

IEC
Key
1i, 2i adaptorsnumbered with i from 1 to 3
3i connection, numbered with i from 1 to 3
A,, B,, C] scornector plug, numbered with i from 1 to 3

D, dust cap, numbered with i from 1 to 3
F cable feed through

LS light source

PM power meter

S protective housing

TC launch cord

Figure A.1 — Example of optical performance measurement of connection B-2-C
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Figure A.1 shows the measurement set-up for the second measurement of connection B,-2,-
C, with the optical measurement equipment. The arrows in the figure indicate the sequence of
fibre ends to be connected to the optical measurement equipment.

The procedure for dust ingress testing (IP5X) of protective housings shall be done as described
in Clause 5. The only difference is that three measurements instead of one shall be made
sequentially for initial and final measurement.
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