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M L- STD- 2042- 5A( SH)

FOREWORD

1. This Departnment of Defense Standard Practice is approved for use by the Naval Sea
Systenms Conmand, Departnment of the Navy, and is avail able for use by all Departnents and
Agenci es of the Departnent of Defense.

2. Beneficial coments (reconmmendations, additions, deletions) and any pertinent data
whi ch may be of use in inproving this document should be addressed to: Commander, Naval Sea
Systenms Conmand, SEA 03K12, 2531 Jefferson Davis H ghway, Arlington, VA 22242-5160 by using
the sel f-addressed Standardi zati on Docunent | nprovenent Proposal (DD Form 1426) appearing at
the end of this document or by letter.

3. This standard practice provides detailed information and gui dance to personnel
concerned with the installation of fiber optic cable topol ogies on Naval surface ships and
submarines. The nethods specified herein are not identifiable to any specific ship class or
type, but are intended to standardize and minimze variations in installation nmethods to
enhance the conpatibility of the installations on all Naval ships.

4. In order to provide flexibility in the use and update of the installation nethods,
this standard practice is issued in seven parts; the basic standard practice and six
nunbered parts as follows:

Part 1 Cables

Part 2 Equi prment

Part 3 Cabl e Penetrations

Part 4 Cabl eways

Part 5 Connectors and | nterconnections
Part 6 Tests

i
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M L- STD- 2042- 5A( SH)

1. SCOPE

1.1 Scope. This standard practice provides detailed nethods for installing fiber
optic cabl e connectors and interconnecting devices.

1.1.1 Applicability. These criteria apply to installations on specific ships when
i nvoked by the governing ship specification or other contractual document. They are
intended primarily for new construction; however, they are al so applicable for conversion or
alteration of existing ships. The rapidly changing state of the art in fiber optic
technol ogy nakes it essential that sonme degree of flexibility be exercised in enforcing this
docunment. \Where there is a conflict between this docunent and the ship specification or
contract, the ship specification or contract shall take precedence. Where ship design is
such that the nethods herein cannot be inplenmented, users shall submt new nethods or
nmodi fi cations of existing nethods to NAVSEA 03K12 for approval prior to inplementation

1
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M L- STD- 2042- 5A( SH)

2. REFERENCED DOCUMENTS

2.1 Ceneral. The docunents listed in this section are specified in sections 3, 4 and
5 of this standard. This section does not include docunments cited in other sections of this
standards or recomrended for additional information or as exanples. \While every effort has
been made to ensure the conpleteness of this list, docunment users are cautioned that they
must meet all specified requirenments docunments cited in sections 3, 4 and 5 of this
standard, whether or not they are |isted.

2.2 Governnent docunents.

2.2.1 Specifications, standards and handbooks. The foll ow ng specifications,
st andards and handbooks forma part of this docunment to the extent specified herein. Unless
ot herwi se specified, the issues of these docunents are those listed in the Departnent of
Def ense | ndex of Specifications and Standards (DODI SS) and suppl enents thereto, cited in the
solicitation (see 6.2).

DEPARTMENT OF DEFENSE SPECI FI CATI ONS

M L- S- 24623 - Splice, Fiber Optic Cable, General Specification for
(Metric).

M L- A- 24792 - Adhesive, Epoxy, Two Part, Fiber Optics.

M L- A- 24793 - Adhesive, UV Curable, One Part, Fiber Optics.

M L- M 24794 - Material, Index Matching, Fiber Optics.

M L- C- 28876 - Connectors, Fiber Optic, Circular, Plug and

Receptacle Style, Miltiple Renovable Term ni,
General Specification for.

M L- T- 29504 - Termini, Fiber Optic Connector, Renovable, General
Speci fication for.

M L- C- 83522 - Connectors, Fiber Optic, Single Terni nus, Ceneral
Speci fication for.

DEPARTMENT OF DEFENSE STANDARDS

M L- STD- 2042- 1 - Fiber Optic Cable Topology Installation, Standard
Met hods for Naval Ships (Cables)(Part 1 of 6 Parts).

M L- STD- 2042- 2 - Fiber Optic Cable Topology Installation, Standard
Met hods for Naval Ships (Equi pnent)(Part 2 of 6
Parts).

M L- STD- 2042- 6 - Fiber Optic Topology Installation, Standard Methods

for Naval Ships (Tests)(Part 6 of 6 Parts).

(Unl ess otherw se indicated, copies of the above specifications, standards, and
handbooks are available fromthe Standardi zati on Docunments Order Desk, 700 Robbins Ave,
Bui | di ng 4D, Phil adel phia, PA, 19111-5094.)

2.2.2 Oher Governnent docunents. The follow ng other Governnent docunents forma
part of this document to the extent specified herein. Unless otherw se specified, the
i ssues are those cited in the solicitation.

DEPARTMENT OF DEFENSE DRAW NGS

NAVSEA Dr awi ng - 6872811 Tool Kit, ML-C 83522, Fiber Optic, Navy
Shi pboar d.

- 6872812 Tool Kit, ML-S- 24623, Fiber Optic, Navy
Shi pboar d.

- 6872813 Tool Kit, ML-C 28876, Fiber Optic, Navy
Shi pboar d.

(Copi es of docunents should be obtained fromthe contracting activity or as directed by
the contracting officer.)

2.3 Non-CGovernnent publications. The follow ng documents forma part of this document
to the extent specified herein. Unless otherw se specified, the issues of the docunents
whi ch are DOD adopted are those listed in the issue of the DODISS cited in the solicitation.
Unl ess ot herw se specified, the issues of docunents not listed in the DODISS are the issues
of the docunments cited in the solicitation (see 6.2).
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M L- STD- 2042- 5A( SH)

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANS| Z7136. 2 - Safe Use of Optical Fiber Communication Systens
Utilizing Laser Di ode and LED Sources

(Application for copies should be addressed to the American National Standards
Institute, 1430 Broadway, New York, NY 10018-3308.)

ELECTRONI CS | NDUSTRY ASSOCI ATI ON TELECOVMMUNI CATI ONS | NDUSTRY ASSCCI ATl ON
El A/ TI A- 440 - Fi ber Optic Term nol ogy.

(Application for copies should be addressed to G obal Engi neering Docunents, 1990 M
Street NW Suite 400, Washi ngton, DC 20036.)

2.4 Oder of precedence. In the event of a conflict between the text of this docunent
and the references cited herein, the text of this docunment takes precedence. Nothing in
this document, however, supersedes applicable |aws and regul ations unless a specific
exenption has been obt ai ned.

3
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M L- STD- 2042- 5A( SH)

3. DEFINITIONS

3.1 General fiber optics terns. Definitions for general fiber optics ternms used in
this standard practice are in accordance with EIA/ Tl A-440. Definitions for other terns as
they are used in this standard practice are given in the foll ow ng paragraphs.

3.2 Authorized approval. Authorized approval is witten approval fromthe cogni zant
Governnment activity.

3.3 End user equipnment. End user equipnent refers to any cabinet, case, panel, or
devi ce, that contains conponents that are either the origin or destination of an optica
si gnal .

3.4 Fiber optic cable topology. The fiber optic cable topol ogy consists of fiber
optic interconnection boxes, outlets, trunk and | ocal cables and the connectors and splices
used to interconnect the trunk and | ocal cables

3.5 Installing activity. An installing activity is any mlitary, comrercial, or
industrial organization involved with the installation of fiber optic cable topol ogies
aboard Naval ships

3.6 Local cable. A local cable is a fiber optic cable that provides a continuous
optical path between an interconnection box (or outlet) and an end user equi pnent, or
bet ween an interconnection box and an outlet, and is typically not run through the main
cabl eways.

3.7 Optical fiber cable conponent (OFCC). An OFCC is a buffered fiber augmented with
a concentric Tayer of strength nenbers and an overall jacket.

3.8 Qutlet. An outlet is a small ternmination box used to break out a | ocal cable from
an interconnection box to one or nore equi pments in a conpartnent or area

3.9 Trunk cable. A trunk cable is a fiber optic cable that provides a continuous
optical path between interconnection boxes. Typically, trunk cables are run in the main
cabl eways and have higher fiber counts per cable than |ocal cables

4
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M L- STD- 2042- 5A( SH)

4. GENERAL REQUI REMENTS

4.1 Fiber optic cable interconnection Fiber optic cable interconnection within the
fiber optic cabl'e topology (see 3.4) shall be made by fiber optic connectors or fiber optic
splices.

4.1.1 |Interconnection conponent selection The interconnection conponent shall be
that referenced iTn ship specifications and drawi ngs. In those instances where the
installing activity (see 3.5) is responsible for deternining the correct conmponents, they
shall be selected in accordance with 4.2 and 4.3. Termination of the various categories of
fibers shall be in accordance with Part 1 of this standard practice.

4.2 Fiber connectors. Fiber optic connectors shall be as foll ows:

a. Single term nus (light duty) connectors in accordance with ML-C-83522/16 shall
be used to interconnect two optical fiber cable conmponents (OFCC s) inside an
i nterconnection box or equipnent.

b. Mul tiple term nus (heavy duty) connectors in accordance with ML-C 28876 shall be
used for end user equipnent (see 3.3) hookup. Plug connectors with inserts
configured for pin termini shall be used on shipboard cabling. Receptacle
connectors with inserts configured for socket ternmini shall be used on
equi prents. Plug connectors shall have backshells with integral strain relief.
Recept acl e connectors should be configured wi thout backshells. Receptacle
connectors should be configured with insert retention nuts.

4.2.1 Installation. Connectors shall be installed on cables in accordance with the
nmet hods herei'n and as foll ows:

a. The hookup configuration of a heavy duty connector (pin destinations) shall be in
accordance with the approved draw ngs.

b. Where a heavy duty connector is installed on the end of a cable, the optical
fibers shall be connected to pin ternmini in a plug style connector. Every
term nus position shall have either an optical or dumry terminus in accordance
with ML-T-29504/3, /14 or /15.

(o Only receptacle style heavy duty connectors shall be used on equipnment. Only
socket type termni in accordance with M L-T-29504/15 shall be used in receptacle
styl e heavy duty connectors.

4.3 Fiber optic splices. Fiber optic splices shall be in accordance with ML-S-
24623/ 4. The mechanical splice is primarily used as an interconnection sinilar to the |ight
duty connector in 4.2(a) except that the splice interconnection is |ess robust and typically
induces less loss in the optical link. The nmethod described herein applies to the
mechani cal splice used as a normal interconnection between cabl es.

4.3.1 Installation. Fiber optic splice ferrules shall be installed on buffered fibers
in accordance with the nethods herein and as foll ows:

a. The splice ferrules shall be mated, aligned and installed in the splice tray in
accordance with the nethods in Part 2 of this standard practice.

b. Splices shall be located only inside the interconnection box or equipnent.

4.4 Tests. Following installation, testing of all conponents of the fiber optic cable
t opol ogy sha be in accordance with Part 6 of this standard practice.

4.5 Safety precautions. The followi ng safety precautions apply:

a. observe all witten safety precautions given in the nmethods of this standard
practi ce.

b. observe all warning signs on equi pnent and material s.

(o The classification of a laser is based on the ability of the optical beamto

cause damage to the eye. Under normal operating conditions, an optical fiber
comuni cati on system (OFCS) is inherently an eye safe system but, when an
optical fiber connection is broken and optical viewi ng instrunents are used, it
is possible that hazardous energy can enter the eye. For this reason four
service group hazard cl asses have been devised to indicate the degree of hazard
and required hazard control neasures. Refer to ANSI Zz136.2 for a full technical
definition. The follow ng |aser safety precautions shall apply:

(1) Ensure personnel are familiar with the |aser degree of hazard and the
required control measures.

5
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M L- STD- 2042- 5A( SH)

(2) Light generated by light emitting diodes (LED s) and | aser di odes nmay not be
visible but may still be hazardous to the unprotected eye. Never stare into
the end of an optical fiber connected to an LED or |aser diode and do not
stare into broken, severed or disconnected optical cables.

(3) Do not view the primary beam or a specular reflection froman OFCS with an
optical mcroscope, eye |loupe or other viewing instrunent. The instrunent
may create a hazard due to its light gathering capability.

Safety gl asses shall be worn when handling bare fibers. Always handl e cable
carefully to avoid personal injury. The ends of optical fibers may be extrenely
sharp and can | acerate or penetrate the skin or cause permanent eye danage if
touched. |If the fiber penetrates the skin, it nost likely will break off, in
whi ch case the extraction of the fiber should be perforned by trained nedi cal
personnel to prevent further conplications.

Wash hands after handling bare fibers or perfornming fiber termninations.

Utraviolet (UV) safety glasses shall be worn when using the WV curing | anp.

6
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M L- STD- 2042- 5A( SH)

5. DETAI LED REQUI REMENTS

5.1 Heavy duty connector installation Installation of the ML-C 28876 heavy duty
connector on fTiber optic cable shall be in accordance with Method 5A1. There are three
basi ¢ connector rear end configurations; with renovabl e backshell, with non renovable
backshell, and with insert retention nut.

5.1.1 Heavy duty connectors with renpvabl e backshells Connectors with renpvabl e
backshel | s are described wth the basic MTitary Part Nunbers M8876/1, M8876/6, and
M28876/11. These connectors do not contain an integral backshell with strain relief and
must be assenbled to a backshell during installation. Backshells with strain relief for use
with these connectors are described with the basic Mlitary Part Numbers M28876/ 27,

M28876/ 28, and M28876/29. Method 5A1-1 shall be used to install the connector and the
backshel | on the cable for these connectors.

5.1.2 Heavy duty connectors w th non-renovabl e backshells Connectors with non-
renovabl e backshelTs are described wth the basic MTitary Part Numbers M28876/2, M8876/ 3,
M28876/ 4, M28876/7, M28876/8, M28876/9, M8876/12, M28876/13, and M28876/14. These
connectors contain an integral backshell with strain relief. Method 5A1-2 shall be used to
install the connector on the cable for these connectors.

5.1.3 Heavy duty connectors with insert retention nuts Connectors with insert
retention nuts are also described with the basic MTitary Part Nunbers M28876/1 and
M28876/11. These connectors do not contain an integral backshell with strain relief and are
not required to be assenbled to a backshell during installation. These connectors are for
use in situations where strain relief is not required (for exanple, the equi prment side of a
equi prrent fiber optic interface.) Met hod 5A1-3 shall be used to install the connector
wi thin the equi pnent for these connectors.

5.2 Light duty connector installation Light duty connectors in accordance with M L-
C- 83522/ 16 shall be instalTed on fibers in accordance with Method 5BLl.

5.3 Mechanical (rotary) splice installation Mechanical (rotary) splice ferrules
shall be instalTed on fibers in accordance wth Method 5C1. Assenbly of the splice shall be
in accordance with Method 2D1 in Part 2 of this standard practice.

7
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6. NOTES

(This section contains information of a general or explanatory nature that may be hel pful,
but is not mandatory.)

6.1 Intended use. The nmethods for installation of connectors and interconnections
depicted in this standard practice are intended primarily for new construction; however,
they are applicable for conversion or alteration of existing ships.

6.2 |Issue of DODISS Wien this standard practice is used in acquisition, the
appl i cabl e Tssue of DODI'SS nust be cited in the solicitation (see 2.2.1).

6.3 Standard net hod designation. To sinplify the usage of this standard practi ce,
al pha- numeric designation system was devel oped to identify and |locate a given nethod. The
met hods were grouped together by function as foll ows:

G oup A Mul tiple term nus connector installation
B: Single term nus connector installation
C Mechani cal splice ferrule installation

Then the designation systemwas conpl eted as foll ows:

R [
% MM

B Al ternate procedures within method
SN Met hod nunber within group
R22222000000000000000))); Functional group
S0 M L- STD- 2042 Part nunber

% % % M

ok % % x XOn

Thus, nethod 5A1-2 identifies the second alternate procedure within method 1 of group A

in Part 5 (ML-STD 2042-5) of M L-STD 2042.

6.4 Subject term (key word) listing

Fi ber optic cable interconnection
Fi ber optic connectors

Fi ber optic splices

Saf ety

Preparing activity:
NAVY - SH
(Project GDRQ N169-5)

8
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METHOD 5A1
MULTI PLE TERM NUS CONNECTOR | NSTALLATI ON
1. SCOPE.

1.1 Scope. This nethod describes a procedure for installing ML-C 28876 nultiple
term nus (heavy duty) connectors on fiber optic cable. Method 5A1-1 covers connectors with
renovabl e backshells, nethod 5A1-2 covers connectors w th non-renpvabl e backshells, and
met hod 5A1-3 covers connectors with insert retention nuts. (See paragraph 5.1 of this
standard practice for nore detail.)

2. REQUI RED EQUI PMENT AND MATERI ALS.

2.1 The equiprment and materials in the tables |ocated in the applicable sections of
this nmethod shall be used to performthese procedures.

3. PROCEDURES.

3.1 Safety summary. The followi ng safety precautions shall be observed:

a. Safety gl asses shall be worn at all times when handling bare fibers or dispensing
epoxy.

b. Do not touch the ends of the fiber as they may be razor sharp. Wash your hands
after handling bare fiber.

(o Avoi d skin contact with epoxies.

d. Do not stare into the end of a fiber until verifying that the fiber is not

connected to a |l aser |ight source or LED.

3.2 Procedure |I. Method 5A1-1 Installation of connectors with renovabl e backshells
This nmet hod shall be used to install connectors with part nunbers M8876/ 1, M28876/6 and
M28876/ 11 configured without insert retention nuts and backshells with part nunbers
M28876/ 27, M28876/28 and M28876/29 onto fiber optic cables.

3.2.1 Equiprment and materials. The equi pnent and materials in table 5A1-1 shall be
used to performthis procedure:

TABLE 5A1-1. Equi prent and nmateri al s.
Descri ption Quantity
W pes (NAVSEA DWG 6872813-22 or equal) As required
Rul er 1
Al cohol bottle with al cohol/2-propanol or equal (seal able type) 1
Canned air or conpressed air As required
Cabl e jacket stripping tool (NAVSEA DW5 6872813-8 or equal) 1
Maski ng tape As required
Kevl ar shears (NAVSEA DWG 6872813-16 or equal) 1
OFCC strip tool (NAVSEA DW5 6872813-10 or equal) 1
Safety gl asses 1
Buf fer strip tool (NAVSEA DW5 6872813-9 or equal) 1
Cl eani ng wire (NAVSEA DW5 6872813-32 or equal) As required
Epoxy (M L-A-24792) As required
Syringe with di spensing needl es (NAVSEA DWG 6872813-27 or equal) As required
Crinp tool (NAVSEA DWG 6872813-17 or equal) 1
Razor bl ade 1
Cure adapters (NAVSEA DW5 6872813-19 or equal) As required
Curing oven (NAVSEA DWG 6872813-19 or equal) 1
5A1-1 METHOD 5A1
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TABLE 5A1-1. Equi pnent and materials - continued
Descri ption Quantity

Cabl e stand (NAVSEA DWG 6872813-19 or equal) 1
Cabl e stand ring (NAVSEA DWs 6872813-19 or equal)
Cable clip (NAVSEA DWG 6872813-19 or equal) 1
Cl eaver (NAVSEA DWG 6872813-7 or equal) 1
Pol i shi ng paper (5 pm al um num oxi de, foam backed) (NAVSEA DWG As required
6872813-24 or equal)
Pol i shing tool ceramic termni (NAVSEA DWG 6872813-18 or equal) 1
Term nus insertion tool (NAVSEA DW5 6872813-2 or equal) 1
Term nus insertion tool 90° (NAVSEA DW5 6872813-15 or equal) 1
G ass polishing plate (NAVSEA DWG 6872813-3 or equal) 1
7X eye | oupe 1
Pol i shi ng paper (1 pum al um num oxi de, nyl ar backed) (NAVSEA DWG As required
6872813-23 or equal)
Water bottle (seal abl e type) 1
Term nus renmoval tool (NAVSEA DWs 6872813-6 or equal) 1
Optical mcroscope 400X (NAVSEA DWG 6872813-28 or equal) 1
Alignnent sleeve insertion and renoval tool (ceramc 1
term ni) (NAVSEA DWG 6872813-4 or equal)
Loctite or equal As required
"O'-ring lubricant (Bray Cote 609 or equal) As required
Adj ust abl e wrench 1
Backshel | grip 1
Protective caps (plastic) As required

CAUTI O\ Thr oughout the term nation process, cleanliness is critical to obtaining a
high optical quality connector. Make sure that your hands and the work
area are as clean as possible to mininize the ingress of dirt into the
connector parts.

NOTE: Verify that the epoxy shelf life has not expired. Do not use epoxy with an

expiration date that has passed.

3.2.2 Cable and fiber preparation

Step 1 - Ensure the cable is the correct type as specified on the applicable cable
di agram
Step 2 - Measure the cable to the required length. Then add sufficient slack to

allow for at least two retermnations [191 mm (7.5 inches) of slack should

be sufficient for one reternination].

Step 3 - Clean the outer cable jacket that will be in contact with the connector

and backshell with a wi pe danpened with al cohol and blow it dry with air.

NOTE: Keep the cable and connector parts free fromoil,
t hroughout the installation procedure.

dirt and grease
If cleaning is necessary, use a

wi pe danpened with al cohol and blow the part dry with air.

Step 4 - Slide the backshell parts onto the cable in the order indicated bel ow (see
figure 5A1-1).
a. Backnut
b. "O'-ring

5A1-2 METHOD 5A1
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C. Spacer

d. Ferrul e (kevlar grip)

e. Sheath (ensure "O'-rings are in place)
f. Backshel | body

Backshell body

Sheath Ferrule (kevlar grip)

Coupling nut
IlOll_rir1g

_G =i = _

Backnut

Fiber optic
cable

FI GURE 5A1-1. Backshell parts on the cable (straight backshell).

Step 5 - Mark the cable jacket approximately 191 nm (7.5 inches) fromthe end and
strip back the outer cable jacket to the mark using the cable stripper.
Fol d back the kevlar strength nembers and tenporarily tape themto the
cabl e outer jacket.

CAUTI ON: Do not cut or nick OFCC jackets.

Cut off the exposed central nenmber and any fillers using the kevlar

shears.
Step 6 - Renpve any water blocking material, clean the OFCC s using a w pe danpened

wi th al cohol and blow themdry with air.
Step 7 - Trimthe OFCC' s to dinension Ain table 5A1-11 using the kevlar shears

(see figure 5A1-2).

| A
B
C —of
J L Fiber
Cable jacket Buffer
Kevlar — Kevlar
OFCC jacket

FI GURE 5A1-2. Cable stripping di nensions.

Step 8 - Feed each OFCC into a crinp sleeve and slide the sleeve back fromthe end
of the OFCC. (NOTE: Only use crinp sleeves intended for termini. Do not
use crinp sleeves intended for other types of connectors. The standard
crinp sleeve for the term nus may be oriented in either direction.)

Step 9 - Renpve the OFCC jackets back to dinmension B in table 5A1-11 using the OFCC
stripper and trimthe OFCC kevlar so that approximately 3 mm (0.12 in)
ext ends past the OFCC j acket.

5A1-3 METHOD 5A1
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TABLE 5A1-11. Cable stripping di nensions.
Di mensi ons
mm (i n)
Connect or Backshel
shel | size configuration Long Backshel | Short Backshel
A B C A B C
St rai ght 135 30 19 117 30 19
(5.3) (1.2) (0.75) (4.6) (1.2) (0.75)
45° 150 30 19 130 30 19
13 (5.9) (1.2) (0.75) (5.1) (1.2) (0. 75)
90° 150 30 19 130 30 19
(5.9) (1.2) (0.75) (5.1) (1.2) (0. 75)
St rai ght 161 30 19 135 30 19
(6.3) (1.2) (0.75) (5.3) (1.2) (0. 75)
45° 155 30 19 130 30 19
15 (6.1) (1.2) (0.75) (5.1) (1.2) (0. 75)
90° 155 30 19 130 30 19
(6.1) (1.2) (0.75) (5.1) (1.2) (0. 75)
Step 10 - WARNING \Wear safety gl asses when renmoving the fiber buffer and coating

o avoid possible eye injury.

Renove the fiber
usi ng the buffer

Source: https://assist.dla.mil -- Downloaded: 2016-12-10T08:04Z
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CAUTI O\ The uncoated fiber is in its nost vulnerable state. Take extrene
care not to damage the fiber. Breakage of any one fiber fromthis point
until the connector is conpletely assenmbled will require repetition of this
and the following steps in order to maintain approxi mately equal |ength of
all the fibers in the cable.

Renove any residual coating material fromthe bare fibers with a w pe
danpened with al cohol. Wpe only once fromthe end of the buffer
towards the end of the fiber. (NOTE: Do not repeatedly w pe the bare
fiber as this will weaken the fiber.)

3.2.3 Installation of the termini onto the fibers

NOTE:

Step 1 -

Step 2

Step 3

Step 4

Step 5

Step 6

This procedure describes the process for installing ceranic termni onto
either multinode or single-node fibers. The term ni use epoxy to secure
the fiber and a crinp sleeve to capture the kevlar strength nenmbers of the
OFCC s.

Turn on the curing oven so that it attains the proper tenperature before
the termini are placed within it (approximtely 20 m nutes).

- Inspect the termnus and verify that the ferrule hole is free and cl ean of
dirt. This can be acconplished by holding the front of the terminus up to
a light and verifying that the light is visible fromthe rear of the
terminus. |If light cannot be seen through the term nus, push nmusic wire
through the termnus hole to clear it. Then blow dry air through the hole
to renove any debris.

- Renove the divider froma 2-part epoxy package and nmix the two parts
together until the epoxy is a smooth uniformcolor (see figure 5A1-3).
The epoxy can be m xed by either repeatedly rolling the divider over the
package or gently sliding the divider over the package.

NOTE: Alternatively, the epoxy nay be mixed by nmassagi ng the epoxy
package by hand.

CAUTI ON: Do not introduce large air bubbles into the epoxy during the
m Xi ng process. Large air bubbles in the epoxy can |l ead to connector
failure during tenperature extrenes.

Divider used to
mix epoxy

FI GURE 5A1-3. M xing the epoxy.

- Install the syringe tip on the syringe, renmove the plunger, and squeeze

the epoxy into the syringe. Replace the plunger.

- WARNING \Wear safety gl asses while di spensing the epoxy to avoid possible

eye injury.

Renove air pockets in the syringe by holding the tip of the syringe upward
and di spensi ng epoxy onto a wipe until it runs free and cl ear.

- Slide the termnus, rear first, onto the syringe tip (see figure 5Al1-4).

Keepi ng the syringe vertical, depress the plunger and slowy inject epoxy
into the termnus until it escapes out of the ferrule, formng a very
smal | bead. (NOTE: Do not overfill. Be extrenely careful not to get epoxy
on the pin spring or other term nus nmoving parts.)

5A1-5 METHOD 5A1
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Step 8

Step 9

Step 10

Step 11

M L- STD- 2042- 5A( SH)

Syringe loaded
with epoxy

Terminus

FI GURE 5A1-4. |Injecting epoxy into the term nus.

Wthdraw the syringe fromthe term nus. Mintain sone pressure on the
pl unger as the syringe is withdrawn so that the termnus is conpletely
filled with epoxy. Using a w pe danpened with al cohol, w pe away any
epoxy on the outer dianmeter of ferrule wi thout disturbing the epoxy bead.

NOTE: Alternatively, the term nus may be conpletely filled by naintaining
a light pressure on the syringe plunger and allow ng the epoxy to
push the term nus off of the syringe tip.

Feat her the kevlar evenly around the fiber and insert the fiber into the
rear of the termnus (see figure 5A1-5). GCently work the fiber through
the terminus until the buffer seats against the rear of the ferrule. The
OFCC j acket should cone up to the rear of the term nus and the kevl ar
shoul d surround the rear of the term nus. Once inserted, do not allowthe
fiber to slip back.

Terminus

Kevlar

Crimp sleeve

FI GURE 5A1-5. Inserting the fiber into the terninus

Slide the crinp sleeve over the kevlar and crinp it to the rear of the
termnus using the crinp tool. (NOTE: A small anount of epoxy may be
added on the kevlar near the rear of the term nus before the crinp sleeve
is installed. However, no epoxy should be visible once the crinp sleeve
is installed.)

Verify that the kevlar does not protrude excessively fromunder the crinp
sl eeve. Excessive kevlar protrusion will cause the term nus to not seat
properly in the finished connector. |If excessive kevlar protrudes from
under the crinp sleeve, trimit back using a razor bl ade.

Verify that there is a small anpbunt of epoxy around the fiber where it
protrudes fromthe ferrule. |If it is found that there is no snall bead of
epoxy on the terminus tip, carefully add a small anount of epoxy around
the fiber. (NOTE: There should only be a snmall anmount of epoxy around
the fiber to support it later during the polishing process. |If too nuch
epoxy is around the fiber during the curing process it may cause the fiber
to crack.)

5A1-6 METHOD 5A1
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Step 12 - Using a w pe danpened with al cohol, carefully w pe away any excess epoxy
on the fiber that is nore than 2 mMm (0.08 in) fromthe ferrule tip
surface.

Step 13 - Insert the terminus into the cure adapter until it snaps into place (see

figure 5A1-6).

Pin or socket terminus

Cure Adapter
Crimp sleeve
| ]
OFCC
FI GURE 5A1-6. Inserting a ternmnus in a cure adapter.
Step 14 - Repeat steps 2 through 13 for each fiber to be term nated.
Step 15 - Place the cure adapters in the curing oven, and position the cable

vertically over the oven using the cable stand, cable stand ring and cabl e
clip (see figure 5A1-7). Cure the epoxy for a m nimum of 10 m nutes

(maxi mum of 30 mi nutes) at 120°C (248°F). (NOTE: Wen the cable is

posi ti oned above the term nus, make sure that no bends are placed in the
OFCCs. Each OFCC should enter the term nus parallel to the term nus.)

Cable Stand Ring Cable stand

Cable
Cable clips

OFCC's
Heater block
Oven

Adapter holder

Adapter holder Cure adapter

Cure adapter

FI GURE 5A1-7. Termini in the curing oven

Step 16 - Turn the curing oven off and renove the cure adapters and termini fromthe
curing oven. Allow the cure adapters and ternini to cool for
approxi mately 4 mnutes.

3.2.4 Polishing the fiber ends. Procedures for hand polishing are contai ned herein.
Machi ne polishing may be used as an alternate nethod, provided the follow ng requirenments
are satisfied:

5A1-7 METHOD 5A1
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The manufacturer's instructions will be rigidly adhered to, except that the

pol i shing papers or disks shall be alum num oxide 5 pum foam backed and 1 pum nyl ar
backed, as used in hand polishing. (NOTE: Alternate polishing materials may be
used if authorized approval is obtained and the polishing machine includes the
appropriate stops to prevent changes to the ferrule length.)

The machi ne polished term nus shall undergo the sane quality check used for the
manual |y polished terninus as described herein.

The procedures contained herein should produce an optical termnus with a
physi cal contact (PC) polish.

Step 1 - WARNING \Wear safety gl asses when scoring the fiber to avoid possible eye

NOTE:

Step 2

Step 3

injury.

Renove the term nus fromthe cure adapter and score the fiber close to the
terminus tip at the epoxy interface using one short |ight stroke with
cleaving tool (see figure 5A1-8). (NOTE: Do not break the fibers with the
cleaving tool.) Pull off each fiber with a gentle, straight pull.

Deposit the waste fiber in a trash container.

NOTE: The term ni not being polished should be left in the cure adapters
during the polishing process to protect the fibers from breakage.

Fiber
Cleaving
tool

Terminus

\ Crimp sleeve

FI GURE 5A1-8. Scoring the fiber.

Before inserting the termnus into the polishing tool, the term nus may be
held vertically and the end of the fiber polished off by lightly running
the 5 pum polishing paper over the top of the terminus tip. (This is
referred to as air polishing the term nus.)

- Rotate the top half of the polishing tool 90 degrees countercl ockwi se and
separate the top fromthe base.

- Place the end of the terminus insertion tool at the rear of the crinp
sleeve with the OFCC laid in the tool channel (see figure 5A1-9).

Insertion
tool

Terminus

FI GURE 5A1-9. Placing the ternminus in the insertion tool.
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Step 10
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Insert the termnus into the center of the polishing tool top. Apply
pressure with the insertion tool until the term nus snaps into place.
Renove the tool by pulling straight back (see figure 5A1-10). (NOTE:
Difficulty in inserting the termnus into the polishing tool may indicate
epoxy on outside of the term nus which nust be renoved before proceeding.)

Insertion
tool

/[

%0 Polishing
tool top

.'

FI GURE 5A1-10. Inserting the ternminus in the polishing tool.

Install the top half of the polishing tool on the bottomhalf and rotate
it clockwi se (90 degrees) until it locks in place.

Clean the glass polishing plate, the backs of the polishing papers, and
the surface of the polishing tool using a w pe danpened w th al cohol.
Blow all of the surfaces dry with air.

Pl ace the 5 pm polishing paper on the glass plate and start polishing the
terminus with very light pressure (the weight of the tool) using a figure-
8 notion. Do not overpolish the termnus. (NOTE: The first polish is
conpl ete when all of the epoxy is gone fromthe tip of the term nus.)
Since the polishing time varies with the amount of epoxy present on the
tip of the termi nus, inspect the ternminus tip frequently. \Wenever the
polishing tool is lifted, renove the grit fromthe tool and the term nus
with air. Wen polishing is conplete, clean the term nus and the
polishing tool using a wi pe danpened with al cohol and bl ow themdry with
air. Performa rough inspection of the ferrule end using the eye | oop.

Repl ace the 5 pm paper with the 1 pm paper. Wt the paper and polish the
terminus with very light pressure using a figure-8 notion for 10 to 20
conpl ete notions.

Rotate the top of the polishing tool counterclockw se (90 degrees) and
separate the top fromthe base. Insert the term nus renoval tool into the
bottom of the terminus cavity of the polishing tool top and press on the
hilt of the renoval tool until the tool clicks into place (see figure 5A1-
11). Depress the plunger and slide the term nus out of the polishing
tool. Cean the term nus and the polishing tool with a wi pe danpened with
al cohol and blow themdry with air.

Terminus removal
tool

Polishing
tool top

Hilt
TERMINUS

Plunger

FI GURE 5A1-11. Renoving the term nus fromthe polishing tool.

Repeat steps 1 through 9 for all of the termni.
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3.2.5 Quality check.

Step 1 - Exanmine the terminus with the optical mcroscope to ensure that the
optical surface is snooth and free of scratches, pits, chips, and
fractures. |f any defects are present, repeat steps 2 through 6, 8, and 9
or reterminate the fiber (see figure 5A1-12). (NOTE: COverpolishing the
fiber will increase the optical loss of the term nus. Do not polish the
term nus nore than necessary to pass the quality check.) A high intensity
back light may be used to illum nate the fiber during the quality check.
Acceptable Unaccptable
Core . / i i ‘
Cladding
No deep Chip out of Deep scratches Pits in Fractured
scratches or fiber end in cladding fiber end fiber
chips in fiber

FI GURE 5A1-12. Quality check.

3.2.6 Installation of the terminus into the connector insert.

NOTE: The termni may be installed before or after the connector backshell has
been assenbl ed onto the connector shell. |If the connector backshell has
been assenbled to the connector shell, the backshell sheath nust be renopved
in order to install the termni.

Step 1 - Place the end of the term nus insertion tool at the rear of the crinp

sleeve with the OFCC laid in the tool channel (see figure 5A1-9).

Step 2 - If it has not already been done, install the insert into the connector

shell. (NOTE: Make sure that the insert key is properly aligned in the

connector shell keyway before installing the insert.) Place the terninus
in the proper cavity in the rear of the connector insert. Apply pressure
with the insertion tool until the terminus snaps into place (see figure
5A1-13). Renove the tool by pulling straight back. (NOTE: A properly

inserted termnus will have some axial "play" within the insert cavity.)

NOTE: A socket terminus, unlike a pin termnus, will require installation
of the alignnent sleeves after seating the terminus. Proceed to
step 3 below for socket termini. For pin ternmini repeat steps 1

and 2 for the rest of the ternmni.

Connector

Cable

Insertion tool

FI GURE 5A1-13. Installing the termnus in the insert.
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Step 3 - Pl ace the end of the socket term nus alignment sleeve installation and
renoval tool into the solid end of the alignment sleeve, depress the plunger
to grasp the alignnment sleeve, and press the sleeve into the socket term nus
cavity in the face of the insert (see figure 5A1-14). Press until the sl eeve
snaps onto the groove on the ceram c term nus body.

CAUTION: Do not rotate the tool after the sleeve is installed in the
insert.

Renove the tool by releasing the plunger and pulling straight back.
Proceed to step 4 bel ow

Alignment sleeve insertion
and removal tool

Connector

Plunger

FI GURE 5A1-14. Installing the alignnent sleeve

Step 4 - Repeat steps 1 through 3 for all of the termni.

3.2.7 Renopbval of the termni fromthe connector insert.

NOTE: Performthis procedure only if the termini are to be renoved fromthe
connector.
NOTE: Proceed to step 1 bel ow for socket termini. Proceed to step 2 below for

pin termni.
Step 1 - CAUTION: Do not rotate the tool while the sleeve is in the insert.

Renove the alignnent sleeves fromthe socket termini using the term nus

al i gnment sl eeve installation and renoval tool by inserting the tool end
into the alignnment sleeve and depressing the plunger so that the tool
grasps the sleeve lip. Pull the sleeve straight back. Proceed to step 2.

Step 2 - Insert the termnus renoval tool into the term nus cavity fromthe front
of the insert and press on the hilt of the tool until it snaps into place
(see figure 5A1-15). Depress the plunger to slide the termi nus out the
rear of the insert.

. Terminus removal
Insert Hilt
tool

Plunger

FI GURE 5A1-15. Renoving the term nus fromthe insert.
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3.2.8 Assenbly
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of backshel |.

NOTE:

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

If the termi ni have been installed in the connector insert previously, take
care to not pinch or twist the OFCCs during this procedure.

Slide the backshell body forward and screw it onto the connector shell
until tight. (NOTE: Loctite or a simlar material may be used to secure
t he backshell body to the connector shell. |If Loctite or a simlar
material is used, use it sparingly.)

Renove the tape securing the kevlar strength nmenbers and slide the ferrule
(kevl ar grip) up to rear of backshell capturing the kevlar between the
backshel | and kevlar grip. Conb the kevlar over kevlar grip and retape
the kevlar to the cable.

Slide the spacer over the kevlar up to the rear of the kevlar grip.

Renove the tape and trimthe kevlar approximately 6 nm (0.25 in) behind
the spacer using the kevlar shears.

Apply Oring lube to the Oring and slide the Oring up behind the spacer,
keepi ng the kevl ar strands between the Oring and the spacer.

Slide the backnut forward over the Oring, spacer, and kevlar grip and
screw it tightly to the backshell body (NOTE: Use an adjustable wench on
the backshell body flats and the backshell grip on the backnut. Use care
to not nick or scratch the backshell coating during assenbly.)

Apply Oring lube to the Orings on the sheath and slide the sheath
forward and screw it onto the backshell body until it is tight.

Install the plastic protective cap over the front of the connector.

5A1-12 METHOD 5A1
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3.3 Procedure Il. Method 5A1-2 Installation of connectors with non renovabl e
backshel | s.” This method shallT be used to install connectors with part nunbers M8876/ 2,
MP88767 3, M28876/ 4, M28876/7, M28876/8, M28876/9, M28876/12, M28876/ 13, and M28876/ 14 onto
fiber optic cables.

3.3.1 The equiprment and materials in table 5A1-111 shall be used to performthis
procedure:
TABLE 5A1-111. Equi pment and material s.
Descri ption Quantity

Rul er 1
W pes (NAVSEA DWG 6872813-22 or equal) As required
Al cohol bottle with al cohol/2-propanol or equal (seal able type) 1
Canned air or conpressed air As required
Cabl e jacket stripping tool (NAVSEA DW5 6872813-8 or equal) 1
Maski ng tape As required
"O'-ring lubricant (Bray Cote 609 or equal) As required
Oring tools (NAVSEA DWG 6872813-5 or equal) As required
Spanner wrench (NAVSEA DWG 6872813-5 or equal) 1
Torque wench adapters (NAVSEA DWG 6872813-5 or equal) As required
Hex adapter (NAVSEA DWG 6872813- 29) 1

Torque wrench (NAVSEA DWG 6872813-1 or equal)

Heat gun 1

Kevl ar shears (NAVSEA DWG 6872813-16 or equal) 1

OFCC strip tool (NAVSEA DW5 6872813-10 or equal) 1

Safety gl asses 1

Buf fer strip tool (NAVSEA DW5 6872813-9 or equal) 1

Cl eani ng wi re (NAVSEA DW5 6872813-32 or equal) As required

Epoxy (M L-A-24792) As required

Syringe with di spensing needl es (NAVSEA DWG 6872813-27 or equal) As required

Crinp tool (NAVSEA DWG 6872813-17 or equal) 1

Razor bl ade 1

Cure adapters (NAVSEA DW5 6872813-19 or equal) As required

Curing oven (NAVSEA DWG 6872813-19 or equal) 1

Cabl e stand (NAVSEA DWG 6872813- 19 or equal)

Cabl e stand ring (NAVSEA DWs 6872813-19 or equal) 1

Cable clip (NAVSEA DWG 6872813-19 or equal) 1

Cl eaver (NAVSEA DWG 6872813-7 or equal) 1

Pol i shi ng paper (5 pm al um num oxi de, foam backed) (NAVSEA DWG As required

6872813-24 or equal)

Pol i shing tool ceramic termni (NAVSEA DWG 6872813-18 or equal) 1

Term nus insertion tool (NAVSEA DW5 6872813-2 or equal) 1

Terni nus insertion tool 90° (NAVSEA DWG 6872813-15 or equal) 1
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TABLE 5A1-111. Equi pment and materials - continued
Descri ption Quantity
d ass polishing plate (NAVSEA DWG 6872813-3 or equal) 1
7X eye | oupe 1
Pol i shi ng paper (1 pum al um num oxi de, nyl ar backed) (NAVSEA DWG As required
6872813-23 or equal)
Water bottle (seal abl e type) 1
Term nus renoval tool (NAVSEA DW: 6872813-6 or equal) 1
Optical mcroscope 400X (NAVSEA DWG 6872813-28 or equal) 1
Alignnent sleeve insertion and renoval tool (ceramc 1
term ni) (NAVSEA DWG 6872813-4 or equal)
Backshel | grip 1
Adj ust abl e wrench 1
Protective caps (plastic) As required
CAUTI O\ Thr oughout the term nation process, cleanliness is critical to obtaining a

high optical quality connector. Make sure that your hands and the work
area are as clean as possible to mininize the ingress of dirt into the

connector parts.

NOTE: Verify that the epoxy shelf life has not expired. Do not use epoxy with an

expiration date that has passed.

3.3.2 Cable preparation.

NOTE: The connector is received assenbled with Orings installed, with the
exception of the kevlar retaining Oring which is taped to the backshell
exterior.
Step 1 - Ensure cable is the correct type as specified on the applicable cable
di agram

Step 2 - Measure the cable to the required length. Then add sufficient slack to
allow for at least two reterm nations [178 mm (7 inches) of slack should
be sufficient for one reternination].

Step 3 - Clean the outer cable jacket that will be in contact with the connector

and backshell with a wi pe danpened with al cohol and blow it dry with air.

NOTE: Keep the cable and connector parts free fromoil, dirt,

and grease

t hroughout the installation procedure. |If cleaning is necessary, use a
wi pe danpened with al cohol and blow the parts dry with air.

3.3.3 Securing the strain relief.

Step 1 - Slide the strain relief onto cable in the order indicated (see figure 5A1-
16):
a. Conpressi on nut wth boot
b. Shrink tubing
(o Strain relief housing
d. Conpressi on ring
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Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

M L- STD- 2042- 5A( SH)

) Shrink
Compression tubing

nut with boot

Strain relief
housing

Compression
ring

FI GURE 5A1-16. Strain relief parts on the cable

Mark the cable approximately 165 nm (6.5 in) fromthe end and strip back
the outer cable jacket using the cable stripper. Fold back the kevlar
strength nenbers and tenporarily tape themto the cable outer jacket.
CAUTI ON: Do not cut or nick the OFCC j ackets.

Cut off the exposed central menmber and any fillers using the kevlar shears.

Renove any water blocking material and clean the OFCC s using a w pe danpened
wi th al cohol and blow themdry with air.

Renove the tape fromthe kevlar strength nembers and fold them forward.

Slide the conpression ring to the end of the cable jacket. (NOTE The
grooved side of ring should face the strain relief housing.) Fold the kevlar
strength nenmbers back over the conpression ring and the cable in the
direction of the strain relief housing.

Renove the Oring (taped to the backshell exterior) and apply Oring
lubricant. Place the Oring on the Oring installation tool by forcing the
Oring up the cone to the larger end of the tool.

Slide the Oring tool up the OFCCs (larger opening first) over the
conpression ring (and kevl ar strength menbers) and force the Oring over the
conpression ring onto the kevlar (see figure 5A1-17). Renove the Oring
tool .

Kevlar

FI GURE 5A1-17. Installing the Oring.

Fol d the kevlar strength nenbers forward over the Oring and the
conpression ring. Tape the kevlar nmenmbers to the OFCCs to ease the
installation of the kevlar conpression nut.

Slide the strain relief housing up the cable to the conpression ring.
Gently feed the OFCCs and kevl ar through the kevl ar conpression nut and
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slide the nut up to the strain relief housing. Thread the conpression nut
onto the strain relief housing while pulling the kevlar taut.

Step 9 - Tighten the kevlar conpression nut to 2.75 Nm (25 inch-pounds) using the
wrench, the torque adapter, the hex adapter, and the torque tool (see
figure 5A1-18). Renove the wrench and the other tools.

Compression
nut

Hex adapter

Wrench

Torque
wrench

adapter Torque

wrench

FI GURE 5A1-18. Tightening the kevlar conpressi on nut.

Step 10 - Renove the tape and trimthe kevlar down to the face of the kevlar
conpression nut using the kevlar shears.

NOTE: The following step may be performed at this time or later in the connector
assenbly process after conpletion of the quality check (see 3.3.7).

Step 11 - Slide the shrink tubing over the knurled end of the strain relief housing up
to the shoul der.

CAUTI ON: Do not overheat the cable. Prolonged exposure of the jacket to
tenperatures above 160°C (320°F) nay damage the cable jacket. Discontinue
heating of the tubing and allow the cable jacket to cool before reheating if
the cabl e jacket shows any signs of bubbling or necking.

Starting at the strain relief housing, hold the heat gun approximtely 102 nm
(4 inches) fromthe tubing and apply heat until the tubing shrinks to a tight
fit.

3.3.4 Fiber preparation.

Step 1 - Feed each OFCC into a crinp sleeve and slide the sleeve back fromthe end of
the OFCC. (NOTE: Only use crinp sleeves intended for termni. Do not use
crinp sleeves intended for other types of connectors. The standard crinp
sl eeve for the term nus may be oriented in either direction.)

Step 2 - Trimthe OFCC s to dinension Ain table 5A1-1V using the kevlar shears (see
figure 5A1-19).

- A —_——
Strain relief
housing -— B —
— ls— C
OFCC jacket Fiber

Buffer

FI GURE 5A1-19. Cable stripping dinensions.
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TABLE 5A1-1V. Cable stripping dinensions.

Di mensi ons
Connect or Backshel | mm (in)
shel | size configuration
A B C
13 St rai ght 110 30 19
(4.3) (1.2) (0.7)
45° 110 30 19
(4.3) (1.2) (0.75)
90° 110 30 19
(4.3) (1.2) (0.75)
15 St rai ght 110 30 19
(4.3) (1.2) (0.75)
45° 120 30 19
(4.7) (1.2) (0.75)
90° 120 30 19
(4.7) (1.2) (0.75)
Step 3 - Renpve the OFCC jackets back to dinmension B in table 5A1-1V using the OFCC

stripper and trimthe OFCC kevlar so that approximately 3 mm (0.12 in)
ext ends past the OFCC j acket.

Step 4 - WARNING \Wear safety gl asses when renpoving the fiber buffer and coating to
avoi d possible eye injury.

Renove the fiber buffers and coatings back to dimension Cin table 5A1-1V
using the buffer stripper. Renpove the buffer and coating in small sections
(approximately 6 mm (0.25 in) at a tine). (NOTE: Normally, the buffer and
coating are tightly adhered to one another and cone off of the fiber at the
same tine.)

Step 5 - CAUTION: The uncoated fiber is in its npbst vulnerable state. Take extrene
care not to damage the fiber. Breakage of any one fiber fromthis point
until the connector is conpletely assenmbled will require repetition of this

and the following steps in order to maintain approxi mately equal |ength of
all the fibers in the cable.

Renove any residual coating material fromthe bare fibers with a w pe
danpened with al cohol. Wpe only once fromthe end of the buffer towards
the end of the fiber. (NOTE: Do not repeatedly wi pe the bare fiber as
this will weaken the fiber.)

3.3.5 Installation of termini onto fibers

NOTE: This procedure describes the process for installing ceranic termni onto
either multinode or single-node fibers. The ternmini use epoxy to secure the
fiber and a crinp sleeve to capture the kevlar strength menbers of the OFCC s.

Step 1 - Turn on the curing oven so that it attains the proper tenperature before the
ternmini are placed within it (approximtely 20 ni nutes).

Step 2 - Inspect the termnus and verify that the ferrule hole is free and cl ean of
dirt. This can be acconplished by holding the front of the termnus up to a
light and verifying that the light is visible fromthe rear of the term nus.
If Iight cannot be seen through the term nus, push rmusic wire through the
termnus hole to clear it. Then blow dry air through the hole to renove any
debris.

Step 3 - Renove the divider froma 2-part epoxy package and m x the two parts together
until the epoxy is a snmooth uniformcolor (see figure 5A1-20). The epoxy can
be mixed by either repeatedly rolling the divider over the package or gently
sliding the divider over the package.

NOTE: Alternatively, the epoxy nay be mixed by nassagi ng the epoxy
package by hand.
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CAUTI ON: Do not introduce |large air bubbles into the epoxy during the m xing
process. Large air bubbles in the epoxy can |lead to connector failure during
tenperature extrenes.

Divider used to
mix epoxy

‘I\

FI GURE 5A1-20. M xing the epoxy.

Step 4 - Install the syringe tip on the syringe, renove the plunger, and squeeze the
epoxy into the syringe. Replace the plunger.

Step 5 - WARNING \Wear safety gl asses while di spensing the epoxy to avoid possible
eye injury.

Renove air pockets in the syringe by holding the tip of the syringe upward
and di spensi ng epoxy onto a wipe until it runs free and cl ear.

Step 6 - Slide the termnus, rear first, onto the syringe tip (see figure 5Al1-21).
Keepi ng the syringe vertical, depress the plunger and slowy inject epoxy
into the termnus until it escapes out of the ferrule, formng a very small
bead. (NOTE: Do not overfill. Be extrenely careful not to get epoxy on the
pin spring or other term nus noving parts.)

Syringe loaded
with epoxy

Terminus

FI GURE 5A1-21. |Injecting epoxy into the terninus.

Step 7 - Wthdraw the syringe fromthe term nus. Miintain some pressure on the
plunger as the syringe is withdrawmn so that the ternminus is conpletely filled
with epoxy. Using a wi pe danmpened with al cohol, w pe away any epoxy on the
outer dianeter of ferrule w thout disturbing the epoxy bead.

NOTE: Alternatively, the ternm nus may be conpletely filled by maintaining a
light pressure on the syringe plunger and allow ng the epoxy to push
the terminus off of the syringe tip.

Step 8 - Feather the kevlar evenly around the fiber and insert the fiber into the rear
of the term nus (see figure 5A1-22). Gently work the fiber through the
termnus until the buffer seats against the rear of the ferrule. The OFCC
jacket should cone up to the rear of the term nus and the kevlar should
surround the rear of the termnus. Once inserted, do not allow the fiber to
slip back.
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Step 10

Step 11

Step 12

Step 13

Step 14

Step 15

Cure Adapter
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Terminus

\

Fiber

Kevlar

Crimp sleeve

FI GURE 5A1-22. Inserting the fiber into the term nus

Slide the crinp sleeve over the kevlar and crinp it to the rear of the

term nus using the crinp tool. (NOTE: A snall anmount of epoxy may be added
on the kevlar near the rear of the terminus before the crinp sleeve is
installed. However, no epoxy should be visible once the crinp sleeve is
installed.)

Verify that the kevlar does not protrude excessively fromunder the crinp

sl eeve. Excessive kevlar protrusion will cause the term nus to not seat
properly in the finished connector. |If excessive kevlar protrudes from under
the crinmp sleeve, trimit back using a razor bl ade.

Verify that there is a small anpunt of epoxy around the fiber where it
protrudes fromthe ferrule. |If it is found that there is no snall bead of
epoxy on the terminus tip, carefully add a small anpbunt of epoxy around the
fiber. (NOTE: There should only be a small anmount of epoxy around the fiber
to support it later during the polishing process. |f too nuch epoxy is
around the fiber during the curing process it may cause the fiber to crack.)

Using a wi pe danpened with al cohol, carefully w pe away any excess epoxy on
the fiber that is nore than 2 nm (0.08 in) fromthe ferrule tip surface.

Insert the termnus into the cure adapter until it snaps into place (see
figure 5A1-23.)

Pin or socket terminus

Crimp sleeve

OFCC

FI GURE 5A1-23. Inserting a termnus in a cure adapter.

Repeat steps 1 through 12 for each fiber to be term nated.

Pl ace the cure adapters in the curing oven, and position the cable vertically
over the oven using the cable stand, cable stand ring and cable clip (see
figure 5A1-24). Cure the epoxy for a m nimm of 10 m nutes (maxi mum of 30

m nutes) at 120°C (248°F). (NOTE: \When the cable is positioned above the
term nus, make sure that no bends are placed in the OFCCs. Each OFCC shoul d
enter the termnus parallel to the terminus.)
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Cable Stand Ring C Cable stand

Cable

OFCC's

___ Heater block
Oven

Adapter holder

Adapter holder , | Cure adapter

Cure adapter

FI GURE 5A1-24. Ternini in the curing oven

Step 16 - Turn the curing oven off and renmove the cure adapters and termini fromthe
curing oven. Allow the cure adapters and ternini to cool for approximtely 4
m nut es.

3.3.6 Polishing the fiber ends. Procedures for hand polishing are contained herein.

Machi ne polishing may be used as an alternate nethod, provided the follow ng requirenents are
sati sfied:

a. The manufacturer's instructions will be rigidly adhered to, except that the
pol i shing papers or disks shall be alum num oxide 5 pum foam backed and 1 pum nyl ar
backed, as used in hand polishing. (NOTE: Alternate polishing materials may be
used if authorized approval is obtained and the polishing machine includes the
appropriate stops to prevent changes to the ferrule length.)

b. The machi ne polished term nus shall undergo the sane quality check used for the
manual |y polished terni nus as described herein.
NOTE: The procedures contained herein should produce an optical termnus with a
physi cal contact (PC) polish.
Step 1 - WARNING \Wear safety gl asses when scoring the fiber to avoid possible eye
injury.

Renove the term nus fromthe cure adapter and score the fiber close to the
terminus tip at the epoxy interface using one short |ight stroke with
cleaving tool (see figure 5A1-25). (NOTE: Do not break the fibers with the
cleaving tool.) Pull off each fiber with a gentle, straight pull. Deposit
the waste fiber in a trash container.

NOTE: The term ni not being polished should be left in the cure adapters
during the polishing process to protect the fibers from breakage.
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NOTE:

Step 2

Step 3

Step 4
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Fiber

Cleaving
tool

Terminus

\ Crimp sleeve

FI GURE 5A1-25. Scoring the fiber.

Before inserting the termnus into the polishing tool, the term nus may be
held vertically and the end of the fiber polished off by lightly running the 5
um pol i shi ng paper over the top of the terminus tip. (This is referred to as
air polishing the termnus.)

Rotate the top half of the polishing tool 90 degrees countercl ockw se and
separate the top fromthe base.

Pl ace the end of the term nus insertion tool at the rear of the crinp sleeve
with the OFCC laid in the tool channel (see figure 5A1-26).

OFCC

Insertion
tool

Terminus

FI GURE 5A1-26. Placing the terminus in the insertion tool.

Insert the termnus into the center of the polishing tool top. Apply
pressure with the insertion tool until the term nus snaps into place. Renove
the tool by pulling straight back (see figure 5A1-27). (NOTE: Difficulty in
inserting the terminus into the polishing tool may indicate epoxy on outside
of the term nus which nust be renoved before proceeding.)

Insertion
tool

/

%0 Polishing
tool top

Il

FI GURE 5A1-27. |Inserting the ternminus in the polishing tool.
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Step 6

Step 7

Step 8

Step 9

Step 10
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Install the top half of the polishing tool on the bottomhalf and rotate it
cl ockwi se (90 degrees) until it locks in place.

Clean the glass polishing plate, the backs of the polishing papers, and the
surface of the polishing tool using a w pe danpened with al cohol. Blow all
of the surfaces dry with air.

Pl ace the 5 pm polishing paper on the glass plate and start polishing the
terminus with very light pressure (the weight of the tool) using a figure-8
motion. Do not overpolish the termnus. (NOTE: The first polish is

conpl ete when all of the epoxy is gone fromthe tip of the term nus.) Since
the polishing tine varies with the anbunt of epoxy present on the tip of the
term nus, inspect the ternminus tip frequently. Wenever the polishing tool
is lifted, renove the grit fromthe tool and the termnus with air. Wen
polishing is conplete, clean the term nus and the polishing tool using a w pe
danpened wi th al cohol and blow themdry with air. Performa rough inspection
of the ferrule end using the eye | oop.

Repl ace the 5 pm paper with the 1 pm paper. Wt the paper and polish the
terminus with very light pressure using a figure-8 notion for 10 to 10
conpl ete notions.

Rotate the top of the polishing tool counterclockw se (90 degrees) and
separate the top fromthe base. Insert the term nus renoval tool into the
bottom of the terminus cavity of the polishing tool top and press on the hilt
of the renoval tool until the tool clicks into place (see figure 5Al1-28).
Depress the plunger and slide the term nus out of the polishing tool. d ean
the terminus and the polishing tool with a wi pe danpened with al cohol and
blow themdry with air.

Terminus removal
tool

Polishing
tool top

Hilt

Plunger TERMINUS

FI GURE 5A1-28. Renoving the term nus fromthe polishing tool.

Repeat steps 1 through 9 for all of the termni.

3.3.7 Quality check.

Step 1

Exanmine the termnus with the optical mcroscope to ensure that the optical

surface is snooth and free of scratches, pits, chips, and fractures. |f any
defects are present, repeat steps 2 through 6, 8, and 9 or reterninate the
fiber (see figure 5A1-29). (NOTE: Overpolishing the fiber will increase the

optical loss of the terminus. Do not polish the term nus nore than necessary
to pass the quality check.) A high intensity back |light my be used to
illumnate the fiber during the quality check.
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Acceptable Unaccptable
B ‘/ ‘ '
Cladding
No deep Chip out of Deep scratches Pits in Fractured
scratches or fiber end in cladding fiber end fiber
chips in fiber

FI GURE 5A1-29. Quality check.

3.3.8 Installation of the terminus into the connector insert.

NOTE: Proceed to step la for straight (in-line) backshell connectors. Proceed to
step 1b for 45° or 90° (angle) backshell connectors.
Step la - Fit the spacing shafts of the insert into the notches in the face of the
strain relief until they snap into place (see figure 5A1-30). Proceed to
step 2.
Strain relief
Insert spacing
shafts

FI GURE 5A1-30. Installing the spacing shafts.

Step 1b - Slide the strain relief/cable assenbly into the backshell. Wen the strain
relief assenbly stops, rotate the backshell until the strain relief assenbly
aligns with the backshell. Wen they are aligned, fully seat the strain
relief assenbly by sliding it the rest of the way into the backshell. (NOTE:
A properly seated strain relief assenbly should be recessed approxi mately 10
mm (.4 in) fromthe rear of the backshell.) Proceed to step 2.

Step 2 - Place the end of the term nus insertion tool at the rear of the crinp sleeve
with the OFCC laid in the tool channel (see figure 5A1-26).

Step 3 - Place the termnus in the proper cavity in the rear of the connector insert.
Apply pressure with the insertion tool until the term nus snaps into place
(see figure 5A1-31). Renpve the tool by pulling straight back. (NOTE A
properly inserted ternminus will have sonme axial "play" within the insert
cavity.)

NOTE: A socket terminus, unlike a pin termnus, will require installation of
the alignment sleeves after seating the termnus. Proceed to step 4
bel ow for socket termini. For pin termni repeat steps 2 and 3 for
the rest of the termni.
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Step 5
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Insert

Strain
relief

Terminus

Insertion tool

FI GURE 5A1-31. Installing the termnus in the insert.

Pl ace the end of the socket term nus alignment sleeve installation and
renoval tool into the solid end of the alignment sleeve, depress the plunger
to grasp the alignnment sleeve, and press the sleeve into the socket term nus
cavity in the face of the insert (see figure 5A1-32). Press until the sl eeve
snaps onto the groove on the ceram c term nus body.

CAUTION: Do not rotate the tool after the sleeve is installed in the insert.

Renove the tool by releasing the plunger and pulling straight back. Proceed
to step 5 bel ow.

Alignment sleeve insertion
and removal tool

Connector

Plunger
FI GURE 5A1-32. Installing the alignnent sleeve

Repeat steps 1 through 4 for all of the termni.

3.3.9 Renopval of the termini fromthe connector insert.

NOTE:

NOTE:

Step 1

Step 2

Performthis procedure only if the termini are to be renoved fromthe
connector.

Proceed to step 1 below for socket termini. Proceed to step 2 below for pin
termni.

CAUTION: Do not rotate the tool while the sleeve is in the insert.

Renove the alignnent sleeves fromthe socket termini using the term nus

al i gnment sl eeve installation and renoval tool by inserting the tool end into
the alignment sleeve and depressing the plunger so that the tool grasps the
sleeve lip. Pull the sleeve straight back. Proceed to step 2.

Insert the term nus renpval tool into the termnus cavity fromthe front of
the insert and press on the hilt of the tool until it snaps into place (see
figure 5A1-33). Depress the plunger to slide the term nus out the rear of
the insert.
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Terminus removal
Insert Hilt
tool

oo

Plunger

FI GURE 5A1-33. Renoving the term nus fromthe insert.

3.3.10 Assenbly of the backshell.

3.3.10.1 Straight backshells.

Step 1 - Slide the insert/strain relief/cable assenbly into the backshell (see figure
5A1-34). \Wen the insert stops, rotate the backshell until the key on the
insert aligns with the keyway in the backshell. Wen they are aligned, fully
seat the insert by sliding the insert/strain relief/cable assenbly the rest
of the way into the backshell. (NOTE: A properly seated insert shoul d cause
the strain relief assenbly to be recessed approximately 10 mm (.4 in) from
the rear of the backshell.)

FI GURE 5A1-34. Assenbling the backshell.

Step 2 - CAUTION  Make sure that the insert key is properly aligned in the connector
she Keyway and the insert fully seated in the connector shell before
threadi ng the conpression nut into the backshell. Failure to properly seat
the insert in the connector shell will cause breakage of the spacer shafts
when the conpression nut is threaded into the connector shell.

Slide the conpression nut up to the backshell, thread it into the backshell
and tighten it using the spanner wench, torque wench and backshell grip to
6.6 Nm (60 inch-pounds). Use care to not nick or scratch the backshell
coating during assenbly.

Step 3 - Install the plastic protective cap over the front of the connector.

3.3.10.2 45° and 90° (angle) backshells.

Step 1 - CAUTION  Make sure that the OFCC s will not be pinched between the two
backshel | hal ves before assenbling the backshell hal ves.

Assenbl e the two backshell hal ves together using a screwdriver.

Step 2 - Slide the conpression nut up to the backshell, thread it into the backshell
and tighten it using the spanner wench, torque wench and backshell grip to
6.6 Nm (60 inch-pounds). Use care to not nick or scratch the backshell
coating during assenbly.
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Step 3 - Install the plastic protective cap over the front of the connector.

3.4 Procedure Ill. Method 5A1-3 Installation of connectors with insert retention nuts
This nmet hod shall be used to assenble connectors wth part nunbers M28876/1 and M28876/ 11
configured with insert retention nuts onto OFCCs.

NOTE: This procedure is applicable in the installation of connector receptacles into
equi prent where the ternmination is acconplished on OFCCs. This procedure is
not appropriate for the installation of plugs or receptacles onto multifiber
cabl es.

3.4.1 Equiprment and materials. The equi pnent and materials in table 5A1-V shall be used
to performthis procedure:

TABLE 5A1-V. Equi prent and nmateri al s.

Descri ption Quantity
Rul er 1
W pes (NAVSEA DWG 6872813-22 or equal) As required
Al cohol bottle with al cohol/2-propanol or equal (seal able type) 1
Canned air or conpressed air As required
OFCC strip tool (NAVSEA DWG 6872813-10 or equal) 1
Kevl ar shears (NAVSEA DWG 6872813-16 or equal)
Safety gl asses 1
Buf fer strip tool (NAVSEA DW5 6872813-9 or equal) 1
Cl eani ng wi re (NAVSEA DW5 6872813-32 or equal) As required
Epoxy (M L-A-24792) As required
Syringe with di spensing needl es (NAVSEA DWG 6872813-27 or equal) As required
Crinp tool (NAVSEA DWG 6872813-17 or equal) 1
Razor bl ade 1
Cure adapters (NAVSEA DW5 6872813-19 or equal) As required
Curing oven (NAVSEA DWG 6872813-19 or equal) 1
Cabl e stand (NAVSEA DWG 6872813-19 or equal)
Cabl e stand ring (NAVSEA DWs 6872813-19 or equal) 1
Cable clip (NAVSEA DWG 6872813-19 or equal) 1
Cl eaver (NAVSEA DWG 6872813-7 or equal) 1
Pol i shi ng paper (5 pm al um num oxi de, foam backed) (NAVSEA DWG As required
6872813-24 or equal)
Pol i shing tool ceramic termini (NAVSEA DWG 6872813-18 or equal) 1
Term nus insertion tool (NAVSEA DW5 6872813-2 or equal) 1
Term nus insertion tool 90° (NAVSEA DW5 6872813-15 or equal) 1
G ass polishing plate (NAVSEA DWG 6872813-3 or equal) 1
7X eye | oupe 1
Pol i shi ng paper (1 pum al um num oxi de, nyl ar backed) (NAVSEA DWG As required
6872813-23 or equal)
Water bottle (seal abl e type) 1
Term nus renmoval tool (NAVSEA DW: 6872813-6 or equal) 1
Optical mcroscope 400X ( NAVSEA DWG 6872813-28 or equal) 1

5A1- 26 METHOD 5A1

Source: https://assist.dla.mil -- Downloaded: 2016-12-10T08:04Z
Check the source to verify that this is the current version before use.



M L- STD- 2042- 5A( SH)

TABLE 5A1-V. Equi pnent and materials - continued

Descri ption Quantity
Al i gnnent sleeve insertion and renoval tool (ceramc 1
term ni ) (NAVSEA DWG 6872813-4 or equal)
Protective caps (plastic) As required
CAUTI O\ Thr oughout the term nation process, cleanliness is critical to obtaining a

high optical quality connector. Make sure that your hands and the work area
are as clean as possible to mnimze the ingress of dirt into the connector
parts.

NOTE: Verify that the epoxy shelf life has not expired. Do not use epoxy with an
expiration date that has passed.

3.4.2 Cable and fiber preparation

Step 1 - Ensure the OFCCs are the correct type as specified on the applicable cable
di agram
Step 2 - Measure the OFCCs to the required length. Then add sufficient slack to allow

for at least two reterninations [40 nm (1.60 i nches) of slack should be
sufficient for one retermination].

Step 3 - Clean the OFCC outer jackets with a w pe danpened with al cohol and bl ow t hem
dry with air.
NOTE: Keep the OFCCs and connector parts free fromoil, dirt and grease throughout
the installation procedure. |If cleaning is necessary, use a w pe danpened

wi th al cohol and blow the part dry with air.

Step 4 - Feed each OFCC into a crinp sleeve and slide the sleeve back fromthe end of
the OFCC. (NOTE: Only use crinp sleeves intended for termni. Do not use
crinp sleeves intended for other types of connectors.)

Step 5 - Renopve the OFCC jackets back 30 nm (1.20 in) fromthe end of the fiber using
the OFCC stripper and trimthe OFCC kevl ar using the kevlar shears so that
approximately 3 mm (0.12 in) extends past the OFCC jacket.

Step 6 - WARNING \Wear safety gl asses when renpoving the fiber buffer and coating to
avoi d possible eye injury.

Renove the fiber buffers and coatings back 19 nm (0.75 in) fromthe end of
the fiber using the buffer stripper. Renove the buffer and coating in small
sections (approximately 6 mm (0.25 in) at a tinme.) (NOTE Normally, the
buffer and coating are tightly adhered to one another and conme off of the
fiber at the sanme tine.)

Step 7 - CAUTION: The uncoated fiber is in its npbst vulnerable state. Take extrene
care not to damage the fiber.

Renove any residual coating material fromthe bare fibers with a w pe
danpened with al cohol. Wpe only once fromthe end of the buffer towards
the end of the fiber. (NOTE: Do not repeatedly wi pe the bare fiber as
this will weaken the fiber.)

3.4.3 Installation of the termini onto the fibers

NOTE: This procedure describes the process for installing ceranic termni onto
either multinode or single-node fibers. The ternmini use epoxy to secure the
fiber and a crinp sleeve to capture the kevlar strength menbers of the OFCC s.

Step 1 - Turn on the curing oven so that it attains the proper tenperature before the
ternmini are placed within it (approximtely 20 mi nutes).

Step 2 - Inspect the termnus and verify that the ferrule hole is free and cl ean of
dirt. This can be acconplished by holding the front of the termnus up to a
light and verifying that the light is visible fromthe rear of the term nus.
If Iight cannot be seen through the term nus, push rmusic wire through the
termnus hole to clear it. Then blow dry air through the hole to renove any
debris.
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Step 3

Step 4

Step 5

Step 6
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Renove the divider froma 2-part epoxy package and mix the two parts together
until the epoxy is a snmooth uniformcolor (see figure 5A1-37). The epoxy can
be mixed by either repeatedly rolling the divider over the package or gently
sliding the divider over the package.

NOTE: Alternatively, the epoxy nay be mixed by nmassagi ng the epoxy
package by hand.

CAUTI ON: Do not introduce |large air bubbles into the epoxy during the m xing
process. Large air bubbles in the epoxy can |lead to connector failure during
tenperature extrenes.

Divider used to
mix epoxy

FI GURE 5A1-35. M xing the epoxy.

Install the syringe tip on the syringe, renove the plunger, and squeeze the
epoxy into the syringe. Replace the plunger.

WARNI NG  Wear safety gl asses while dispensing the epoxy to avoid possible
eye injury.

Renove air pockets in the syringe by holding the tip of the syringe upward
and di spensi ng epoxy onto a wipe until it runs free and clear.

Slide the termnus, rear first, onto the syringe tip (see figure 5Al1-36).
Keepi ng the syringe vertical, depress the plunger and slowy inject epoxy
into the termnus until it escapes out of the ferrule, formng a very small
bead. (NOTE: Do not overfill. Be extrenely careful not to get epoxy on the
pin spring or other term nus noving parts.)
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Step 7

Step 8

Step 9

Step 10

Step 11

Step 12
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Syringe loaded

with epoxy Terminus

. wlll |\ &/l
Lt 1
u\\\\\\\\\\\\\\\\\\\\\\\\\\u\\

FI GURE 5A1-36. Injecting epoxy into the terninus.

- Wthdraw the syringe fromthe term nus. Miintain some pressure on the
plunger as the syringe is withdrawmn so that the ternminus is conpletely filled
with epoxy. Using a wi pe danmpened with al cohol, w pe away any epoxy on the
outer dianeter of ferrule w thout disturbing the epoxy bead.

NOTE: Alternatively, the term nus may be conpletely filled by maintaining a
light pressure on the syringe plunger and allow ng the epoxy to push
the terminus off of the syringe tip.

- Feather the kevlar evenly around the fiber and insert the fiber into the rear
of the term nus (see figure 5A1-37). Gently work the fiber through the
termnus until the buffer seats against the rear of the ferrule. The OFCC
jacket should cone up to the rear of the term nus and the kevlar should
surround the rear of the termnus. Once inserted, do not allow the fiber to
slip back.

Terminus

Kevlar

Crimp sleeve

FI GURE 5A1-37. Inserting the fiber into the term nus

- Slide the crinp sleeve over the kevlar and crinp it to the rear of the
termnus using the crinp tool. (NOTE: A small amunt of epoxy may be added
on the kevlar near the rear of the term nus before the crinp sleeve is
installed. However, no epoxy should be visible once the crinp sleeve is

installed.)

- Verify that the kevlar does not protrude excessively fromunder the crinp
sl eeve. Excessive kevlar protrusion will cause the term nus to not seat
properly in the finished connector. |If excessive kevlar protrudes from under

the crinmp sleeve, trimit back using a razor bl ade.

- Verify that there is a small amount of epoxy around the fiber where it
protrudes fromthe ferrule. |If it is found that there is no snall bead of
epoxy on the terminus tip, carefully add a small anpbunt of epoxy around the
fiber. (NOTE: There should only be a small anmount of epoxy around the fiber
to support it later during the polishing process. |f too nuch epoxy is
around the fiber during the curing process it may cause the fiber to crack.)

- Using a wi pe danpened with al cohol, carefully w pe away any excess epoxy on
the fiber that is nore than 2 nm (0.08 in) fromthe ferrule tip surface.
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Step 13 - Insert the terminus into the cure adapter until it snaps into place (see
figure 5Al1-38).

Pin or socket terminus

Cure Adapter

Crimp sleeve

OFCC
FI GURE 5A1-38. |Inserting a termnus in a cure adapter.
Step 14 - Repeat steps 1 through 12 for each fiber to be term nated.
Step 15 - Place the cure adapters in the curing oven, and position the OFCC s

vertically over the oven using the cable stand, cable stand ring and cabl e
clip (see figure 5A1-39). Cure the epoxy for a m nimumof 10 mi nutes
(maxi mum of 30 m nutes) at 120°C (248°F). (NOTE: Wen the OFCC s are
posi ti oned above the ternmini, make sure that no bends are placed in the
OFCCs. Each OFCC should enter the term nus parallel to the term nus.)

Cable Stand Ring Cable stand

OFCC's Cable clips

_______ Heater block
Oven

Adapter holders

Adapter holders /i ' Cure adapter

Cure adapter

FI GURE 5A1-39. Ternini in the curing oven

Step 16 - Turn the curing oven off and renmove the ternini fromthe curing oven. Allow
the cure adapters and ternini to cool for approximately 4 m nutes.
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3.4.4 Polishing the fiber ends. Procedures for hand polishing are contai ned herein.
Machi ne polishing may be used as an alternate nethod, provided the follow ng requirenents are
sati sfi ed:

a. The manufacturer's instructions will be rigidly adhered to, except that the
pol i shing papers or disks shall be alum num oxide 5 pum foam backed and 1 pum nyl ar
backed, as used in hand polishing. (NOTE: Alternate polishing materials may be
used if authorized approval is obtained and the polishing machine includes the
appropriate stops to prevent changes to the ferrule length.)

b. The machi ne polished term nus shall undergo the sane quality check used for the
manual |y polished terninus as described herein.
NOTE: The procedures contained herein should produce an optical termnus with a
physi cal contact (PC) polish.
Step 1 - WARNING \Wear safety gl asses when scoring the fiber to avoid possible eye
injury.

Renove the term nus fromthe cure adapter and score the fiber close to the
terminus tip at the epoxy interface using one short |ight stroke with
cleaving tool (see figure 5A1-40). (NOTE: Do not break the fibers with the
cleaving tool.) Pull off each fiber with a gentle, straight pull. Deposit
the waste fiber in a trash container.

NOTE: The term ni not being polished should be left in the cure adapters
during the polishing process to protect the fibers from breakage.

Fiber
Cleaving
tool

Terminus

\ Crimp sleeve

FI GURE 5A1-40. Scoring the fiber.

NOTE: Before inserting the termnus into the polishing tool, the term nus may be
held vertically and the end of the fiber polished off by lightly running the 5
um pol i shi ng paper over the top of the terminus tip. (This is referred to as
air polishing the term nus.)

Step 2 - Rotate the top half of the polishing tool 90 degrees countercl ockwi se and
separate the top fromthe base.

Step 3 - Place the end of the term nus insertion tool at the rear of the crinp sleeve
with the OFCC laid in the tool channel (see figure 5A1-41).

OFCC

Insertion
tool

Terminus

FI GURE 5A1-41. Placing the terminus in the insertion tool.
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Step 4

Step 5

Step 6

Step 7

NOTE:

Step 8

Step 9
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Insert the termnus into the center of the polishing tool top. Apply
pressure with the insertion tool until the term nus snaps into place. Renove
the tool by pulling straight back (see figure 5A1-42). (NOTE: Difficulty in
inserting the terminus into the polishing tool may indicate epoxy on outside
of the term nus which nust be renoved before proceeding.)

Insertion
tool
/ )
(1
%G o 3’ Polishing
tool top

FI GURE 5A1-42. Inserting the ternminus in the polishing tool.

Install the top half of the polishing tool on the bottomhalf and rotate it
cl ockwi se (90 degrees) until it locks in place.

Clean the glass polishing plate, the backs of the polishing papers, and the
surface of the polishing tool using a w pe danpened with al cohol. Blow all
of the surfaces dry with air.

Pl ace the 5 pm polishing paper on the glass plate and start polishing the
terminus with very light pressure (the weight of the tool) using a figure-8
motion. Do not overpolish the termnus. (NOTE: The first polish is

conpl ete when all of the epoxy is gone fromthe tip of the term nus.) Since
the polishing tine varies with the anbunt of epoxy present on the tip of the
term nus, inspect the ternminus tip frequently. \Wenever the polishing tool
is lifted, renove the grit fromthe tool and the termnus with air. Wen
polishing is conplete, clean the term nus and the polishing tool using a w pe
danpened wi th al cohol and blow themdry with air. Performa rough inspection
of the ferrule end using the eye | oop.

For some ferrule designs all of the epoxy cannot be renoved during the first
polish and a slight epoxy haze will remain on the ferrule endface. This haze
will be removed during the first 5 figure-8 notions of the second polish. If
this occurs, polish the connector an additional 5 figure-8 notions during the
second poli sh.

Repl ace the 5 pm paper with the 1 pm paper. Wt the paper and polish the
terminus with very light pressure using a figure-8 notion for 10 to 20
conpl ete notions.

Rotate the top of the polishing tool counterclockw se (90 degrees) and
separate the top fromthe base. Insert the term nus renoval tool into the
bottom of the terminus cavity of the polishing tool top and press on the hilt
of the renoval tool until the tool clicks into place (see figure 5A1-43).
Depress the plunger and slide the term nus out of the polishing tool. d ean
the termnus and the polishing tool with a wi pe danpened with al cohol and
blow themdry with air.
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Terminus removal
tool

Polishing
tool top

Hilt
TERMINUS

Plunger

FI GURE 5A1-43. Renoving the term nus fromthe polishing tool.

Step 10 - Repeat steps 1 through 9 for all of the termni.

3.4.5 Quality check.

Step 1 - Examine the terminus with the optical mcroscope to ensure that the optical
surface is snoboth and free of scratches, pits, chips, and fractures. |f any
defects are present, repeat steps 2 through 6, 8, and 9 or reterninate the
fiber (see figure 5A1-44). (NOTE: Overpolishing the fiber will increase the
optical loss of the terminus. Do not polish the term nus nore than necessary
to pass the quality check.) A high intensity back |light my be used to
illumnate the fiber during the quality check.

Acceptable Unaccptable
N ‘/ ‘ ‘ ‘
Cladding
No deep Chip out of Deep scratches Pits in Fractured
scratches or fiber end in cladding fiber end fiber
chips in fiber

FI GURE 5A1-44. Quality check.

3.4.6 Installation of the terminus into the connector insert.

Step 1 - Place the end of the term nus insertion tool at the rear of the crinp sleeve
with the OFCC laid in the tool channel (see figure 5A1-41).

Step 2 - Place the termnus in the proper cavity in the rear of the connector insert.
Apply pressure with the insertion tool until the term nus snaps into place
(see figure 5A1-45). Renpve the tool by pulling straight back. (NOTE A
properly inserted ternminus will have sonme axial "play" within the insert

cavity.)

NOTE: A socket terminus, unlike a pin termnus, will require installation of
the alignment sleeves after seating the termnus. Proceed to step 3
bel ow for socket termini. For pin ternmni repeat steps 1 and 2 for
the rest of the termni.
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Connector

Cable

Insertion tool

FI GURE 5A1-45. Installing the termnus in the insert.

Step 3 - Place the end of the socket termnus alignment sleeve installation and
renoval tool into the solid end of the alignment sleeve, depress the plunger
to grasp the alignnment sleeve, and press the sleeve into the socket term nus
cavity in the face of the insert (see figure 5A1-46). Press until the sleeve
snaps onto the groove on the ceram c term nus body.

CAUTION: Do not rotate the tool after the sleeve is installed in the insert.
Renove the tool by releasing the plunger and pulling straight back. Proceed
to step 4 bel ow.

Alignment sleeve insertion
and removal tool

Connector

Plunger

FI GURE 5A1-46. Installing the alignnent sleeve

Step 4 - Repeat steps 1 through 3 for all of the termni.
Step 5 - Install the plastic protective cap over the front of the connector.

3.4.7 Renoval of the termni fromthe connector insert.

NOTE: Performthis procedure only if the termini are to be renoved fromthe
connector.

NOTE: Proceed to step 1 below for socket termini. Proceed to step 2 below for pin
termni.

Step 1 - CAUTION: Do not rotate the tool while the sleeve is in the insert.

Renove the alignnent sleeves fromthe socket termini using the term nus

al i gnment sl eeve installation and renoval tool by inserting the tool end into
the alignment sleeve and depressing the plunger so that the tool grasps the
sleeve lip. Pull the sleeve straight back. Proceed to step 2.

Step 2 - Insert the termnus renoval tool into the term nus cavity fromthe front of
the insert and press on the hilt of the tool until it snaps into place (see
figure 5A1-47). Depress the plunger to slide the term nus out the rear of
the insert.
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_ Terminus removal
Insert Hilt

tool

Plunger

FI GURE 5A1-47. Renoving the term nus fromthe insert.
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1.

2.
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METHOD 5B1
SI NGLE TERM NUS CONNECTOR | NSTALLATI ON
SCOPE.

1.1 Scope. This nethod shall be used for installing ML-C 83522 single term nus (light
duty) connectors onto OFCCs.

REQUI RED EQUI PMENT AND NATERI ALS.

2.1 The equipnment and materials in table 5B1-1 shall be used to performthis procedure:

TABLE 5B1-1. Equi prent and nateri al s.
Descri ption Quantity

W pes (NAVSEA DWG 6872811-18) As required
Al cohol bottle wth al cohol/2-propanol or equal 1
Canned air or conpressed air As required
OFCC strip tool (NAVSEA DWG 6872811-10 or equal) 1

Kevl ar shears (NAVSEA DWG 6872811-16) 1
Safety gl asses 1

Rul er 1

Buf fer strip tool (NAVSEA DW5 6872811-9 or equal) 1

Cl eani ng wire (NAVSEA DW5 6872811-24 or equal) As required
Epoxy (M L-A-24792) As required
Syringe with di spensing needl es (NAVSEA DWG 6872811-22 or equal ) As required
Cure adapters (NAVSEA DW5 6872811-27 or equal) As required
Crinp tool (NAVSEA DWs 6872811-1 or equal) 1

Die for crinp tool (NAVSEA DWG 6872811-2 or equal) 1

Heat gun (Raychem 500B or equal) 1
Curing oven (NAVSEA DWG 6872811- 13 or equal) 1

Hol der bl ock As required
Cl eaver (NAVSEA DWG 6872811-7 or equal) 1

G ass polishing plate (NAVSEA DWG 6872811-3 or equal) 1

Pol i shi ng paper (5 pm al um num oxi de, foam backed) (NAVSEA DWG As required
6872811-20 or equal)

Pol i shing tool (NAVSEA DWs 6872811-4 or equal) 1

Pol i shi ng paper (1 pum al um num oxi de, nyl ar backed) (NAVSEA DWG As required
6872811-19 or equal)

Water bottle (seal abl e type) 1
Optical mcroscope 400X (NAVSEA DWG 6872811-25 or equal) 1
Protective caps (plastic) As required

CAUTI O\ Thr oughout the term nation process, cleanliness is critical to obtaining a

high optical quality connector. Make sure that your hands and the work area

are as clean as possible to mnimze the ingress of dirt
parts.

into the connector

NOTE: Verify that the epoxy shelf life has not expired. Do not use epoxy with an

expiration date that has passed.

5B1-1

Source: https://assist.dla.mil -- Downloaded: 2016-12-10T08:04Z
Check the source to verify that this is the current version before use.

METHOD 5B1



M L- STD- 2042- 5A( SH)

PROCEDURE

3.1 Safety summary. The followi ng safety precautions shall be observed:

a. Safety gl asses shall be worn at all times when handling bare fibers or dispensing
epoxy.

b. Do not touch the ends of the fiber as they may be razor sharp. Wash your hands
after handling bare fiber.

(o Avoi d skin contact with epoxies.

d. Do not stare into the end of a fiber until verifying that the fiber is not connected

to a laser light source or LED.
3.2 Procedure.

3.2.1 Cable and fiber preparation

NOTE: If the cable jacket has not been renoved, refer to Method 2A1 and Met hod 2B1
of Part 2 of this standard practi ce.

NOTE: Keep the OFCCs and connector parts free fromoil, dirt and grease throughout
the installation procedure. |If cleaning is necessary, use a w pe danpened

wi th al cohol and blow the part dry with air.

Step 1 - Measure the OFCCs to the required length (refer to the equi pnent draw ngs or
to Method 2Cl of Part 2 of this standard practice). Then add sufficient
slack to allow for at least two reterm nations [40 mm (1.60 inches) of slack
shoul d be sufficient for one reterm nation].

Step 2 - Slip the heat shrink tubing (with the fiber identification), the connector
boot and the crinp sleeve over the OFCC (see figure 5B1-1).
OFCC

Fiber
identification
Crimp )
sleeve %

Connector boot

FI GURE 5B1-1. Installing the identification sleeve and connector boot - (typical).

Step 3 - Renpve the OFCC jacket back 30 mm (1.20 in) fromthe end of the fiber using
the OFCC stripper and trimthe OFCC kevlar with the kevlar shears so that
approximately 6 mm (0.25 in) extends past the OFCC jacket (see figure 5B1-2).

Step 4 - WARNING \Wear safety gl asses when renpving the fiber buffer and coating to
avoi d possible eye injury.

Mark the fiber buffer 17 nm (0.70 in) back fromthe end of the fiber and
renove the fiber buffer and coating back to the mark using the buffer
stripper (see figure 5B1-2). Renove the buffer and coating in small sections
(approximately 6 mm (0.25 in) at
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Buffer
Outer jacket Kevlar

Fiber

6 mm I‘—

13 mm

30 mm

FI GURE 5B1-2. Prepared OFCC di nensi ons.

atim.) (NOTE: Normally, the buffer and coating are tightly adhered to one
anot her and cone off of the fiber at the same tine.)

Step 5 - CAUTION: The uncoated fiber is in its npbst vulnerable state. Take extrene
care not to damage the fiber.

Renpve any residual coating material fromthe bare fiber with a w pe danpened

with alcohol. Wpe once fromthe end of the buffer towards the end of the
fiber. (NOTE: Do not repeatedly wi pe the bare fiber as this will weaken the
fiber.)

3.3.2 Installation of the connector onto the fiber.

Step 1 - Inspect the connector and verify that the ferrule hole is free and cl ean of
dirt. This can be acconplished by holding the front of the connector up to a
light and verifying that the light is visible fromthe rear of the
connector. If light cannot be seen through the connector, push nusic wire
through the ferrule hole to clear it. Then blow dry air through the hole to
renove any debris.

Step 2 - Renove the divider froma 2-part epoxy package and m x the two parts together
until the epoxy is a snmooth uniformcolor (see figure 5B1-3). The epoxy can
be mixed by either repeatedly rolling the divider over the package or gently
sliding the divider over the package.

NOTE: Alternatively, the epoxy nay be mixed by nassagi ng the epoxy
package by hand.

CAUTI ON: Do not introduce |large air bubbles into the epoxy during the m xing
process. Large air bubbles in the epoxy can |lead to connector failure during
tenperature extrenes.

Divider used to
mix epoxy

FI GURE 5B1-3. M xi ng the epoxy.

Step 3 - Install the syringe tip on the syringe, renmove the plunger, and squeeze the
epoxy into the syringe. Replace the plunger.
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Step 4

Step 5

Step 6

Step 7

Step 8

Step 9
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WARNI NG  Wear safety gl asses while dispensing the epoxy to avoid possible

eye injury.

Renove air pockets in the syringe by holding the tip of the syringe upward

and di spensi ng epoxy onto a wipe until it runs free and cl ear.

Slide the connector, rear first, onto the syringe tip (see figure 5B1-4).

Depress the plunger and slowy inject epoxy into the connector until

escapes out of the ferrule, formng a very small bead.

(NOTE: Do not

it

overfill. Be extrenely careful not to get epoxy on the connector spring or

ot her connector noving parts.)

Syringe loaded
with epoxy

Connector

FI GURE 5B1-4. |Injecting epoxy into the connector.

Wthdraw the syringe fromthe connector. Miintain some pressure on the
plunger as the syringe is withdrawmn so that the connector

filled with epoxy. Using a w pe danpened wth al cohol,

is completely

Wi pe away any epoxy
on the outer dianeter of the ferrule w thout disturbing the epoxy bead.

NOTE: Alternatively, the connector may be conpletely filled by maintaining a
light pressure on the syringe plunger and allow ng the epoxy to push

the connector off of the syringe tip.

Apply a very thin coating of epoxy to the kevlar strands and the buffer.

Apply a very thin band of epoxy to approximately 3 mm (0.12 inch) of the

connector barrel (see figure 5B1-5).

Connector

Syringe
barrel yrng

3 mm

FI GURE 5B1-5. Applying epoxy to the connector barrel.

Feat her the kevlar evenly around the fiber and insert the fiber

of the connector (see figure 5B1-6). Gently work the fiber through the

connector until the buffer seats against the rear of the ferrule.
j acket should cone up to the rear of the connector barrel
shoul d surround the rear of the connector barrel. Once inserted, do not

allow the fiber to slip back.

5B1-4

Source: https://assist.dla.mil -- Downloaded: 2016-12-10T08:04Z
Check the source to verify that this is the current version before use.

into the rear

The OFCC
and the kevl ar

METHOD 5B1



M L- STD- 2042- 5A( SH)

OFCC jacket

—
\

Kevlar

FI GURE 5B1-6. |Inserting the fiber into the connector.

Step 10 - Carefully place the cure adapter over the fiber and mate it to the connector
so that the connector barrel is at naxi mum extension fromthe rear of the
connector (place the cure adapter nub at end of the connector ranp, just
before the normal mated position). Slide the crinp sleeve over the OFCC
jacket and kevlar onto the connector barrel (see figure 5B1-7).

acclljarleter OFCC
P jacket

/ Sleeve

Connector

FI GURE 5B1-7. Sliding the crinp sleeve over the connector barrel.

NOTE: The fiber must not protrude beyond the end of the cure adapter. |If it does,

trimthe fiber end so it does not.

Step 11 - Place the crinping tool over the crinp sleeve and crinp it against the
connector barrel. Rotate the connector 90 degrees and crinp it again (see
figure 5B1-8).

Connector
body
Cure
adapter
OFCC
Crimping
tool

FI GURE 5B1-8. Crinping the connector.

5B1-5 METHOD 5B1
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Step 12 - Verify that there is a small anpbunt of epoxy around the fiber where it protrudes
fromthe ferrule. |If it is found that there is no snmall bead of epoxy on the
ferrule tip, carefully add a snmall amount of epoxy around the fiber. (NOTE:
There should only be a small anmount of epoxy around the fiber to support it
later during the polishing process. |If too nmuch epoxy is around the fiber
during the curing process it may cause the fiber to crack.)

Step 13 - Using a wi pe danpened with al cohol, carefully w pe away any epoxy on the
fiber that is nore than 2 mMmm (0.08 in) fromthe ferrul e surface.

Step 14 - Apply a drop of epoxy onto the rubber boot threads, slip the boot over the
crinped sleeve and screw it onto the connector body.

Step 15 - CAUTION: Do not overheat the OFCC. Prol onged exposure of the OFCC to
tenperatures above 160°C (320°F) nmay damage the OFCC jacket. Discontinue
heating of the tubing and allow the jacket to cool before reheating if the
j acket shows any signs of bubbling.

Slide the fiber identification tubing up the OFCC to near the connector boot
and shrink it over the OFCC using a heat gun.

3.2.3 Curing the epoxy.

Step 1 - Turn on the curing oven so that it attains the proper tenperature before the
connector is placed within it (approximtely 20 m nutes).

Step 2 - Place the cure adapter with the connector in the curing oven, and position
the OFCC vertically over the oven. Cure the epoxy for a mni rumof 10
m nutes (maxi mrum of 30 m nutes) at 120°C (248°F). (NOTE: \When the OFCC is
posi ti oned above the connector, nake sure that no bends are placed in the
OFCC. The OFCC should enter the connector parallel to the connector axis.)

Step 3 - Turn the curing oven off, renove the connector and cure adapter fromthe
curing oven, and place themon a cure adapter hol der bl ock or non-fl ammabl e
surface. Allow the cure adapter and connector to cool for approximtely 4
m nut es.

3.2.4 Polishing the fiber ends. Procedures for hand polishing are contained herein.

Machi ne polishing may be used as an alternate nethod, provided the follow ng requirenents are
sati sfi ed:

a. The manufacturer's instructions will be rigidly adhered to, except that the
pol i shing papers or disks shall be alum num oxide 5 um foam backed and 1 pum nyl ar
backed, as used in hand polishing. (NOTE: Alternate polishing materials may be
used if authorized approval is obtained and the polishing machine includes the
appropriate stops to prevent changes to the ferrule length.)

b. The machi ne polished connector shall undergo the same quality check used for the
manual | y polished connector as described herein.
NOTE: The procedures contained herein should produce an optical termnus with a
physi cal contact (PC) polish.
Step 1 - WARNING \Wear safety gl asses when scoring the fiber to avoid possible eye
injury.

Renove the connector fromthe cure adapter and score the fiber close to the
ferrule tip at the epoxy interface using one short |ight stroke with cleaving
tool (see figure 5B1-9). (NOTE: Do not break the fiber with the cleaving
tool.) Pull off the fiber with a gentle, straight pull. Deposit the waste
fiber in a trash container.

5B1-6 METHOD 5B1
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Cleaving tool

Epoxy bead

FI GURE 5B1-9. Scoring the fiber.

Step 2 - Clean the glass polishing plate, the backs of the polishing papers, and the
surface of the polishing tool using a w pe danpened with al cohol. Blow all
of the surfaces dry with air.

NOTE: Before inserting the connector into the polishing tool, the connector may be
held vertically and the end of the fiber polished off by lightly running the 5
pum pol i shing paper over the top of the ferrule tip. (This is referred to as
air polishing the connector.)

Step 3 - Insert the connector into the polishing tool (see figure 5B1-10). (NOTE:

Difficulty in inserting the connector ferrule into the polishing tool may
i ndi cate epoxy on outside of the ferrule which nmust be renoved before

proceedi ng.)

Connector
assembly Polishing
tool

>
&S5
~

FI GURE 5B1-10. |Inserting the connector into the polishing tool.

Step 4 - Place the 5 pum polishing paper on the glass plate and start polishing the
connector with very light pressure (the weight of the tool) using a figure-8
motion (see figure 5B1-11). Do not overpolish the connector. (NOTE: The
first polish is conplete when all of the epoxy is gone fromthe tip of the
ferrule.) Since the polishing tine varies with the amount of epoxy present
on the tip of the ferrule, inspect the ferrule tip frequently. \Wenever the
polishing tool is lifted, remove the grit fromthe tool and the ferrule with
air. \Wen polishing is conplete, clean the ferrule and the polishing tool
using a wi pe danpened with al cohol and blow themdry with air.Performa rough
inspection of the ferrule end using the eye | oop.

NOTE: For some ferrule designs all of the epoxy cannot be renoved during the first
polish and a slight epoxy haze will remain on the ferrule endface. This haze
will be removed during the first 5 figure-8 notions of the second polish. If

this occurs, polish the connector an additional 5 figure-8 notions during the
second poli sh.

5B1-7 METHOD 5B1
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Polishing
tool

Polishing
- paper
/ \\ Glass
/ plate

Polishing motion

FI GURE 5B1-11. Polishing the connector.

Step 5 - Replace the 5 pmpaper with the 1 um paper. Wet the paper and polish the
connector with very light pressure using a figure-8 notion for 10 to 20

conpl ete notions.

Step 6 - Renove the connector fromthe polishing tool, clean it using a w pe danpened
with al cohol and blow it dry with air.

3.2.5 Quality check.

Step 1 - Exanmine the connector with the optical mcroscope to ensure that the optical
surface is snoboth and free of scratches, pits, chips, and fractures. |f any
defects are present, repeat steps 2, 3, 5 and 6 or retermnate the fiber (see
figure 5B1-12). (NOTE: Overpolishing the fiber will increase the optical
|l oss of the connector. Do not polish the connector nore than necessary to
pass the quality check.) A high intensity back |ight nmay be used to
illumnate the fiber during the quality check.

Acceptable Unaccptable
N ‘/ ‘ ‘ ‘
Cladding
No deep Chip out of Deep scratches Pits in Fractured
scratches or fiber end in cladding fiber end fiber
chips in fiber
FI GURE 5B1-12. Quality check.
Step 2 - If the connector is not to be imediately mated into an adapter, install a

plastic protective cap over the connector ferrule.
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METHOD 5C1
MECHANI CAL SPLI CE FERRULE | NSTALLATI ON
SCOPE.

1.1 Scope. This nethod describes a procedure for installing a ML-S-24623/4 nechani cal
splice ferrul'e onto an OFCC.

NOTE: The M L-S-24623/4 splice is a comrercial based fiber splice commonly called a

rotary nechanical splice. However, all comercial rotary mechani cal

are not conpatible with the ML-S-24623/4 splice. Only comrercial rotary
mechani cal splices with ferrule dianeters between 2.4996 nm and 2. 5006 nmm
(AT&T letter code "M') are conpatible with the ML-S-24623/4 splice.

REQUI RED EQUI PMENT AND NATERI ALS.

splices

2.1 The equipnment and materials in table 5Cl-1 shall be used to performthis procedure:

TABLE 5C1-1. Equi prent and nateri al s.
Descri ption Quantity
W pes (NAVSEA DWG 6872812-18 or equal) As required
Al cohol bottle w th al cohol/2-propanol 1
Canned air or conpressed air As required
OFCC strip tool (NAVSEA DWG 6872812-10 or equal) 1
Kevl ar shears (NAVSEA DWG 6872812-16 or equal) 1
UV absorbi ng safety gl asses 1
Buf fer strip tool (NAVSEA DW5 6872812-9 or equal) 1
UV cure adhesive (M L-A-24793) As required
Di spensi ng needl es (NAVSEA DWG 6872812-22 or equal) As required
UV bl ocki ng shield As required
UV curing |lanp and base (NAVSEA DWG 6872812- 13 or equal) 1
Cl eaver (NAVSEA DWG 6872812-7 or equal)
Uility knife 1
G ass polishing plate (NAVSEA DWG 6872812-3 or equal) 1
Pol i shi ng paper, 8 pum al um num oxi de, paper backed (NAVSEA DWG As required
6872812-19 or equal)
Pol i shi ng paper, 0.3 pum al um num oxi de, paper backed ( NAVSEA DW5G As required
6872812-20 or equal)
Pol i shing tool (NAVSEA DWs 6872812-4 or equal) 1
Water bottle (seal abl e type) 1
7x eye | oupe 1
Protective caps (plastic) As required
CAUTI O\ Thr oughout the term nation process, cleanliness is critical to obtaining a

high optical quality splice. Make sure that your hands and the work area are
into the splice.

as clean as possible to minimze the ingress of dirt
NOTE: Verify that the adhesive and i ndex matchi ng materi al

passed.

5C1-1
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PROCEDURE.

3.1 Safety summary. The followi ng safety precautions shall be observed:

a. Safety gl asses shall be worn at all times when handling bare fibers or dispensing
adhesi ve.

b. Do not touch the ends of the fiber as they may be razor sharp. Wash your hands
after handling bare fiber.

c. Avoi d skin contact with adhesives.

d. Do not stare into the end of a fiber until verifying that the fiber is not connected

to a laser light source or LED.

e. Utraviolet (UV) safety glasses shall be worn when using the WV curing | anp.

3.2 Procedure.

3.2.1

NOTE:

NOTE:

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

3.2.2

Step 1

Step 2

Cabl e and fiber preparation

If the cable jacket has not been renoved, refer to Method 2A1 and Met hod 2B1
of Part 2 of this standard practi ce.

Keep the OFCCs and splice parts free fromoil, dirt and grease throughout the
installation procedure. |If cleaning is necessary, use a w pe danpened with
al cohol and bl ow the part dry with air.

- Measure the OFCCs to the required length (refer to the equi pnent draw ngs or
to Method 2Cl of Part 2 of this standard practice). Then add sufficient
slack to allow for at least two reterm nations [40 mm (1.60 inches) of slack
shoul d be sufficient for one reterm nation].

- Slip the heat shrink tubing with the fiber identification over the OFCC

- Measure the distance fromthe expected splice position in the splice tray to
the last OFCC tie down | ocation, add approxinmately 60 mm (2.4 inches) and
mark the OFCC jacket. Using the OFCC stripper, remove the OFCC j acket back
to the mark.

- Separate the kevlar strands fromthe buffered fiber and, using the kevlar
shears, trimthe strands back to the OFCC j acket edge.

- WARNING \Wear safety gl asses when renpoving the fiber buffer and coating to
avoi d possible eye injury.

Mark the fiber buffer 30 nm (1.20 in) back fromthe end of the fiber, and
renove the fiber buffer and coating back to the mark using the buffer
stripper. Renove the buffer and coating in small sections (approximtely 6
mm (0.25 in) at atime.) (NOTE: Nornally, the buffer and coating are
tightly adhered to one another and conme off of the fiber at the sane tine.)

- CAUTION: The uncoated fiber is inits nbst vulnerable state. Take extrene
care not to damage the fiber.

Renove any residual coating material fromthe bare fiber with a w pe
danpened with al cohol. Wpe only once fromthe end of the buffer towards
the end of the fiber. (NOTE: Do not repeatedly wi pe the bare fiber as
this will weaken the fiber.)

Installation of the ferrules onto the fibers

- Separate the ferrules by grasping both sides of an assenbled ferrule pair
with the thunmb and index fingers. Sinmultaneously pull and slightly bend
the ferrules until they separate. (NOTE: Do not twi st the ferrules during
separation.)

Note: If the ferrules are already separated and matching ferrule sets are
not obvious, inspect the ferrules to verify that all of the ferrules
are M L-S-24623/4 ferrules. Unmatched ferrules can be mated with no
reduction in optical performance only if the ferrules are ML-S-
24623/ 4.

- Install the syringe tip on the UV adhesive syringe.

5C1-2 METHOD 5C1
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Step 3 - Cover the entire ferrule assenbly with a UV bl ocking shield if the splicing
procedure will be perfornmed in direct or bright sunlight or under bright
fluorescent |anps (NOTE: Normal ship lighting is not bright enough to cause
the UV adhesive to cure prematurely.)

Step 4 - WARNING \Wear safety gl asses when di spensing epoxy to avoid possible eye
injury.

Insert the tip of the syringe into rear of the splice ferrule until the
syringe tip bottons out. Slowy inject adhesive into the ferrule until a
very small bead appears on the ferrule tip (see figure 5C1-1). (NOTE: Be
extrenely careful not to get adhesive on the splice spring or other splice
movi ng parts.)

Bead of
adhesive

Ferrule assembly

Syringe filled

with adhesive

FI GURE 5C1-1. Injecting adhesive into the ferrule

Step 5 - Wthdraw the syringe fromthe splice. Mintain some pressure on the plunger
as the syringe is withdrawn so that the splice is conpletely filled with
adhesive. Using a wi pe danpened with al cohol, w pe away any adhesive on the
outer dianeter of the ferrule without disturbing the ferrule end. Place the
syringe under a UV blocking shield or wi pe.

Step 6 - Carefully insert the stripped fiber into the ferrule until the buffer bottons
out (see figure 5Cl1-2). Once inserted, do not allowthe fiber to slip back.
Buffered
fiber
Stripped fiber
Adhesive Fermule
assembly

FI GURE 5C1-2. |Inserting the fiber into the ferrule

Step 7 - Verify that there is a small amount of adhesive around the fiber where it
protrudes fromthe ferrule. |If it is found that there is no snall bead of
adhesive on the ferrule tip, carefully add a snmall amunt of adhesive around
the fiber. (NOTE: There should only be a small amount of adhesive around
the fiber to support it later during the polishing process.)

Step 8 - Using a wi pe danpened with al cohol, carefully w pe away any adhesive on the
fiber that is nore than 2 mMmm (0.08 in) fromthe ferrul e surface.

5C1-3 METHOD 5C1
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3.2.3 Curing the adhesive.

Step 1 - Renpve the WV blocking shield, if it was used.

Step 2 - Place the prepared ferrule on the curing | anp base. Position the UV curing
lanp over the ferrule (see figure 5C1-3). Do not allow the ferrule to slide
forward off of the fiber buffer. (NOTE: |f possible, tape the OFCC s and
the buffered fiber to any avail able surface during the curing period to avoid
accidentally pulling the fibers out of the ferrules or the ferrules out from
under the curing lanmp.)

Curing lamp

il

Curing lamp base

FI GURE 5C1-3. Positioning the curing | anp.

Step 3 - WARNING Wear UV safety glasses when using the curing |anp to avoid possible
eye injury.

Turn on the curing lanmp and cure the ferrules for a mninumof 2 mnutes
(maxi mum of 7 mi nutes).

Step 4 - Turn off the curing lanp and lift it off the curing | anp base. Renove the
cured ferrules fromcuring | anp base.

3.2.4 Polishing the fiber ends. Procedures for hand polishing are contai ned herein.
Machi ne polishing may be used as an alternate nethod, provided the follow ng requirenents are
sati sfied:

a. The manufacturer's instructions will be rigidly adhered to, except that the
pol i shing papers or disks shall be 8 um paper backed and 0.3 pm paper backed, as
used in hand polishing. (NOTE: Alternate polishing materials may be used if
aut hori zed approval is obtained fromthe contracting activity.)

b. The machi ne polished ferrule shall undergo the same quality check used for the
manual |y polished ferrule as described herein.
Step 1 - WARNING \Wear safety gl asses when scoring the fiber to avoid possible eye
injury.

Score the fiber close to the ferrule tip at the epoxy interface using one
short |ight stroke with cleaving tool (see figure 5Cl1-4). (NOTE: Do not break
the fiber with the cleaving tool.) Pull off the fiber with a gentle,
straight pull. Deposit the waste fiber in a trash container.

5C1-4 METHOD 5C1
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Cleaving tool

. Ferrule assembly
Stripped

fiber

Buffered
Fiber

N

Pull in this
direction

FI GURE 5C1-4. Scoring the fiber.

Step 2 - Renove any adhesive on the cylindrical surface of the ferrule using a utility
knife. Move the knife fromthe back to the front of the ferrule using a
light force and a shall ow working angle (see figure 5Cl1-5). (NOTE: Be careful
not to scratch the ferrule end.)

Utility knife

/End of ferrule

assembly

/

Buffered
fiber

FI GURE 5C1-5. Renpving the excess adhesive.

Step 3 - Clean the glass polishing plate, the backs of the polishing papers, and the
surface of the polishing tool using a w pe danpened with al cohol. Blow all
of the surfaces dry with air.

Step 4 - Insert the ferrule into the polishing tool.

Step 5 - Place the 8 um polishing paper on the glass plate. Wt the paper and start
polishing the ferrule with very Iight pressure (the weight of the tool) using
a figure-8 notion (see figure 5C1-6). Polish the ferrule until the adhesive

is gone and the ferrule surface is unmarked. Since the polishing time varies
wi th the amount of adhesive present on the tip of the ferrule, inspect the
ferrule tip frequently using the eye | oupe. Wenever the polishing tool is
lifted, renpve the grit fromthe tool and the ferrule with air.

5C1-5 METHOD 5C1
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Polishing plate

Ferrule assembly

olishing tool

Polishina
figure-8 motion

FI GURE 5C1-6. Polishing the ferrule.

Step 6 - Replace the 8 pympaper with the 0.3 pum paper. Wt the paper and polish the
connector with very |light pressure using a figure-8 notion for 5 to 10
conpl ete notions.

NOTE: Do not over polish; 10 figure-8's should be adequate.

Step 7 - Renpve the ferrule fromthe tool and clean both with a wi pe danpened with
al cohol and blow dry with air.

3.2.5 Quality check.

Step 1 - Exanmine the ferrule with the eye |loupe to ensure that the optical surface is
snmooth and free of scratches, pits, chips, and fractures (see figure 5Cl1-7).
If any defects are present, repeat steps 3, 4, 6 and 7 or reterninate the

fiber. (NOTE: Overpolishing the fiber will increase the optical |oss of the
splice. Do not polish the ferrule nore than necessary to pass the quality
check.)

Acceptable Unacceptable

Optical fiber
Ferrule end face

No visible scratches Visible scratches or pits

FI GURE 5C1-7. Quality check.

Step 2 - If the splice is not to be imediately mated in an alignment clip, install a
plastic protective cap over the splice ferrule.
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