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1. SCOPE

1.1 Scope. This specification covers the general requirenents for
renovabl e crinp and epoxy type fiber optic termini for use in connectors and
other fiber optic conponents (see 6.1).

2. APPLI CABLE DOCUMENTS

2.1 GCeneral. The docunents listed in this section are specified in
sections 3 and 4 of this specification. This section does not include
docunents cited in other sections of this specification or recomended for
additional information or as exanples. \While every effort has been nmade to
ensure the conmpl eteness of this list, docunment users are cautioned that they
must neet all specified requirenents docunents cited in sections 3 and 4 of
this specification, whether or not they are listed.

2.2 (Governnment docunents

2.2.1 Specifications, standards, and handbooks. The follow ng
speci fications, standards, and handbooks forma part of this document to the
extent specified herein. Unless otherw se specified, the issues of these
docunents are those listed in the issue of the Department of Defense |Index of
Speci fications and Standards (DoDl SS) and suppl enent thereto, cited in the
solicitation (see 6.2).

(See supplement 1 for list of specification sheets.)

Beneficial conments (recomendati ons, additions, deletions) and any
pertinent data which may be of use in inproving this docunent should be
addressed to: Conmander, Naval Sea Systens Conmand ( NAVSEA Code 05Q),
2531 Jefferson Davis H ghway, Arlington, VA 22242-5160, by using the

St andar di zati on Docunent | nprovenent Proposal (DD Form 1426) appearing at
the end of this docunment or by letter.

AVSC N A FSC 6060
D STR BUTI ON STATEMENT A, Approved for public release; distribution is unlimted.
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HANDBOCKS
DEPARTMENT OF DEFENSE
M L- HDBK- 454 - General Cuidelines for Electronic Equi pnent.

(Unl ess otherw se indicated, copies of the above specifications, standards,
and handbooks are available fromthe Standardi zati on Document Order Desk, 700
Robbi ns Avenue, Buil ding 4D, Phil adel phia, PA, 19111-5094.)

2.3 Non- Governnent publications. The follow ng docunents forma part of
this docunent to the extent specified herein. Unless otherw se specified, the
i ssues of the docunents which are DoD adopted are those listed in the issue of
the DoDISS cited in the solicitation. Unless otherw se specified, the issues
of docunents not listed in the DoDISS are the issues of the documents cited in
the solicitation (see 6.2).

Soci ety of Autonotive Engi neers (SAE)

SAE Aerospace |Information Report
Al R1351 Manuf acturers’ Identification of Aerospace El ectrical
and El ectronic Wring Devices and Accessories

(Application for copies should be addressed to the Society of Autonotive
Engi neers, 400 Commobnweal th Drive, Warrendal e, Pennsylvania, 15096-0001)

TELECOVMUNI CATI ONS | NDUSTRY ASSOCI ATl ON/ ELECTRONI C | NDUSTRI ES ALLI ANCE
(TI A El A)

El A- 359 - El A Standard Colors for Color ldentification and
Codi ng.
TI A/ El A- 455 - Standard Test Procedure for Fiber Optic Fibers,

Cabl es, Transducers, Sensors, Connecting and
Term nating Devices, and Ot her Fiber Optic Conponents.
(DoD adopt ed)

El A/ TI A- 455-6 - Cabl e Retention Test Procedure for Fiber Optic Cable
I nt erconnecting Devices. (DoD adopted)

TI A/ El A-455-13 - Vi sual and Mechani cal Inspection of Fiber Optic
Conponents, Devices, and Assenblies. (DoD adopted)

TI A/ El A-455-20 - Measur enent of Change in Optical Transmittance. (DoD
adopt ed)

El A- 455- 21 - Mating Durability of Fiber Optic Interconnecting
Devi ces. (DoD adopt ed)

TI A/ El A-455-32 - Fiber Optic Circuit Discontinuities. (DoD adopted)

TI A/ El A-455-34 - I nterconnection Device Insertion Loss Test. (DoD
adopt ed)

Tl A/ El A-455-56 - Test Method for Eval uati ng Fungus Resi stance of

Optical Fiber and Cabl e (DoD adopt ed)

Return Loss for Fiber Optic Components. (DoD adopted)
Measur enent of Connector Ferrule Inside and Qutside
Di ameter Circular Runout. (DoD adopted)

El A/ Tl A- 455- 107
TI A/ El A- 455- 135

(Application for copies should be addressed to the Tel econmuni cati ons
I ndustry Associ ati on/ El ectronic Industries Alliance, 2500 WI son Boul evard,
Suite 300, Arlington, Virginia 22201-3834).
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(Non- Gover nnent standards and ot her publications are normally available from
t he organi zations which prepare or which distribute the docunents. These
docunents al so may be available in or through libraries or other informationa
services.)

2.4 Oder of precedence. |In the event of a conflict between the text of
this docunent and the references cited herein (except for related associ ated
specifications or specification sheets), the text of this document takes
precedence. Nothing in this docunent, however, supersedes applicable | aws and
regul ati ons unl ess a specific exenption has been obtai ned.

3. REQUI REMENTS

3.1 Specification sheets. The individual itemrequirenents shall be as
specified herein and in accordance with the applicable specification sheet.
In the event of any conflict between the requirenents of this specification
and the specification sheet, the latter shall govern

3.2 Qualification. Termni furnished under this specification shall be
products that are authorized by the qualifying activity for listing on the
applicable qualified products |ist before contract award (see 4.6 and 6. 3).
The provisions of 4.6.4 for retention of qualification are included in this
requirenent.

3.3 Materials. Materials shall be as specified herein and in the
applicabl e specification sheet. 1In all cases, materials selected for use
shall neet all qualification requirenents as specified, and be of a type and
quality to assure physical, chem cal, and optical conmpatibility with the
requirenents of this specification. Al materials used shall be nontoxic (see
3.3.1), nonnutrient to fungus (see 3.3.5) and nanufactured to good workmanship
quality (see 3.8).

3.3.1 Toxic and hazardous products and fornul ations. The products used in
the term nus construction shall not give off toxic or explosive funes when
exposed to flanme. Materials used shall have no adverse effect on the health
of personnel when used for the intended purpose.

3.3.2 Metals. Mtals which are inherently susceptible to corrosion are

prohi bited. 1In addition, unless otherw se specified (see 3.1), nmetals which
are inherently nagnetic are prohibited.

3.3.3 Dissimlar netals. The use of dissimlar netals in intimte contact
shoul d be avoided. Wen dissimlar netals are used in intinmate contact with
each other, protection against electrolysis and corrosion shall be provided.

3.3.4 Nonnetallic materials. Nonnetallic materials used in ternini shal
not be degraded by the use of solvents, adhesives or cleaning agents, nor be
degraded at the specified environnental conditions.

3.3.4.1 Adhesives. Adhesives are not precluded fromuse in the
construction of termini to this specification. The types of adhesives which
may be used are defined in the associated specification sheet (see 3.1).

3.3.4.2 Sealing conpounds. Sealing conpounds which may flow at the nmaxi num
upper storage tenperature specified herein, or may crack at the mni nrum | ower
storage tenperature specified herein shall not be used.
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3.3.5 Fungus resistance. Wen tested in accordance with 4.9.16, polyneric
termnus naterials shall show sparse or very restricted nmicrobial growh and
reproduction with mnor or inhibited substrate utilization. There shall be
little or no chem cal, physical or structural change detectable.

3.3.6 Recycled, recovered, or environnentally preferable material s.
Recycl ed, recovered, or environnentally preferable materials should be used to
t he maxi mum extent possible provided that the material nmeets or exceeds the
operational and mmi ntenance requirenents, and pronotes economically
advant ageous |ife cycle costs.

3.4 Design and construction. Termni shall be of the design, construction
and physical di nensions as specified (see 3.1).

3.4.1 Optical ternmni. Optical term nus dinensions shall be as specified
(see 3.1). The mating ends of these termni shall be shaped to prevent
gougi ng of the insert during engagenent. The term nus design shall preclude
danmage to the term nus retention device or to the sealing nenbers during
insertion or renoval of a termnus. No term nus damage shall result from
inserting termni into or renoving termni fromthe connector with the too
specified for insertion or removal. The terminus shall termnate fibers with
t he properties, dinensions and di mensional tol erance specified (see 3.1).

3.4.1.1 Dumy ternini. Dumry ternmni shall be as specified (see 3.1).
Requirenents for retention, insertion and renoval, and environnental sealing
of the dumry termini shall be equivalent to those for the in-service optica
termni.

3.4.2 Ternminus insertion and renoval nethods. Optical term nus insertion
shal | be accomplished by inserting the term nus through the insert of the
qualification connector half (see 3.1) and by locking it in place. The
i ndividual termni shall be positively retained in the connector when
installed with the termnus insertion tool and shall be capable of being
renoved w thout terminus or insert damage when using the ternm nus renoval
tool. Requirenents for these tools shall be as specified (see 3.1).

3.4.3 Finishes. Finishes shall not peel or chip. Ternmni shall show no
evi dence of nicks, burrs, or other surface bl enishes. Termnus parts shal
not gall when inserted into the connector insert or mated with a mating
t er m nus.

3.4.4 Interchangeability. Al termni having the same PIN shall be
physically and functionally interchangeabl e wi thout need for nodification of
such itenms or of termination tools.

3.4.5 Intermateability. Al termni of the sanme PIN shall be intermateable
with their counterpart termni.

3.4.6 Interoperability. Al termni of the same PIN shall be
i nteroperable. Upon qualification of the first manufacturer, all subsequent
manuf acturers shall provide proof of interoperability with each qualified
manuf acturer as specified in 4.10. The termni shall nmeet the requirenents of
3.5.1, 3.6.6 and 3.6.9 for each specified interoperability condition (see
4.10).

3.4.7 Miintainability. Termni shall require no preventative mai ntenance.
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3.5 Optical performance requirenents. Mated ternmni shall neet the
requirenents of 3.5.1 and 3.5.2 when nmated using the qualification connectors
specified in the associ ated specification sheets (see 3.1).

3.5.1 Insertion loss. Wen neasured in accordance with 4.8.2, the initia
insertion loss shall not exceed the value specified in the associated
specification sheet (see 3.1). Unless otherw se specified (see 3.1), the
insertion |oss shall not exceed the value specified in the associated
specification sheet (see 3.1) at any tinme during testing of the term nus.

3.5.2 Discontinuity. Wen neasured in accordance with 4.8.3, no
di scontinuity shall occur. For multinode termni, a discontinuity is
considered to be a reduction of optical transmttance of 0.5 dB or nore for a
duration of 50 nmicroseconds or nore. For single node termini, a discontinuity
is considered to be a reduction of optical transmittance of 0.5 dB or nore for
a duration of 100 milliseconds or nore.

3.5.3 Return loss. Wen applicable and when neasured in accordance with
4.8.4, the return loss of a nmultinode term nus shall be not greater than -30
dB. The return loss of a single-nbde optical term nus shall be not greater
than -40 dB

3.5.4 Change in optical transmttance. Wen neasured in accordance with
4.8.5, the change in optical transmttance during or after any specified
environnental or nechanical requirenent shall be not greater than 0.5 dB

3.6 Inspection requirenents.

3.6.1 Size. Wien exam ned in accordance with 4.9.3, the dinensions and
di nensi onal tolerances for these ternini shall be as specified (see 3.1).

3.6.2 Weight. When tested in accordance with 4.9.4, the weight of the
termni shall be as specified (see 3.1).

3.6.3 ldentification marking. When tested in accordance with 4.9.5, the
term ni shall be narked as specified herein (see 3.7). Al marking characters
on any surface of the termni shall be identifiable.

3.6.4 Termnus cleaning. After cleaning the termnus in accordance with
4.9 6, the optical insertion loss of 3.5.1 and the identification marking
requirenents of 3.6.3 shall be net.

3.6.5 Circular runout. Wen neasured as specified in 4.9.7, designated
surfaces nust be within the total runout tol erance specified (see 3.1).

3.6.6 Ternminus retention. Wen tested in a qualification connector (see
3.1) in accordance with 4.9.8 and subjected to axial |oads of 22 pounds (98
N), termini shall be retained in their inserts and not exceed 0.015 inch (0.38
nm) displacenment. Spring |oaded term ni may deflect nore than 0.015 inch
(0.38 mm but nust return to within 0.015 inch (0.38 mm of original position
after load is renoved. This requirenent applies only to termni wth
retenti on mechani sms.

3.6.7 Ternmi nus engagenent and separation force. When specified in the
applicabl e specification sheet and tested in accordance with 4.9.9, the
term nus engagenent and separation force shall be within the Iimts specified
(see 3.1).
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3.6.8 Environnental /mechanical. Wen tested in accordance with 4.9. 10,
term ni shall not exhibit visual evidence of dinensional change, opening of
seal s, cracking or crazing of conponents or finishes, identification nmarking
i mpai rment, fusion or seizure of mating parts, breakage of the fiber within
the term nus, or other effects detrinental to term nus operation. The term ni
shal |l neet the optical requirenents of 3.5.3 and 3.5.4 as specified in the
associ ated specification sheet (see 3.1).

3.6.9 Terninus insertion and renoval forces. Wen tested in accordance
with 4.9.11, the termnus insertion force and the force required to renove
unl ocked term ni shall be not greater than 22 pounds (98 N)

3.6.10 Fiber pull out force. Wen tested in accordance with 4.9.12, the
mnimum fiber to termnus pullout strength shall be 3.1 Ibs (14 N). The
term nus shall neet the optical requirenments of 3.5.4 during and after the
test.

3.6.11 Cable pull out force. Wen tested in accordance with 4.9.13, the
m ni mum cabl e to term nus pullout strength shall be 22 pounds (98 N). The
term nus shall show no evidence of cable jacket damage, crinp sleeve failure,
di stortion from bending of term nus parts or cable di sengagement fromthe
termnus. The termnus shall neet the optical requirenents of 3.5.4 during
and after the test.

3.6.12 Mating durability. Wen tested in a qualification connector (see
3.1) in accordance with 4.9.14 for 500 mating cycles, the termni shall show
no evidence of defects which may be detrinental to their nechanical or optica
performance. The term nus shall neet the requirenents of 3.5.4 during and
after the test.

3.6.13 Mintenance aging. Wen tested in a qualification connector (see
3.1) in accordance with 4.9.15 for 10 insertion/renoval cycles, term ni shal
show no visible evidence of wear or defornmation which nmay degrade their
ability to performas specified. The requirenments of 3.6.9 shall be net
during the test.

3.7. Marking. Renovable termni shall be pernanently and | egibly narked
with the manufacturer's synbol or trademark and the TICC bands (see figure 1).
Unl ess ot herwi se specified (see 3.1), markings shall remain | egible after
tests. Flaking of the color bands in the crinp indenter area is acceptable
provided the color of the bands is still identifiable. It shall be acceptable
to laser mark the Tl CC band code nunbers on the termni.

3.7.1 Manufacturer's synbol or trademark. When specified (see 3.1), the
manuf acturer's synmbol or trademark shall be nmarked as shown on figure 1
unl ess ot herwi se specified (see 3.1), or on the fiber barrel side of the
shoul der. The manufacturer shall list the synbol or trademark with SAE in
accordance with Al R1351.

3.7.2 TICC bands. Each digit of the TICC shall be designated on the
term nus by a color band in accordance with the foll ow ng:

0 - Black 4 -  Yellow 7 - Violet
1 - Brown 5 - Geen 8 - Gay
2 - Red 6 - Blue 9 - \Wite
3 - Oange
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The first col or band shall always be yellow in color which indicates fiber
optic termni and shall always be assigned a nunerical value of four. Color
for color bands shall be in accordance with EI A-359. Unl ess ot herw se
specified (see 3.1), colors shall remain within the specified limts during

testing.
FIRST COLOR BAND
(ALWAYS YELLOW - SEE 3.7.2)
SECOND COLOR BAND
(SECOND DIGIT)
THIRD COLOR BAND
(THIRD DIGIT)
FOURTH COLOR BAND
(FOURTH DIGIT)
MANUFACTURER'S SYMBOL
[ OR TRADE MARK (SEE 3.7.1)

/
*

{7

-—— FIBER BARREL END——I I——MATING END —=

FIGURE 1. Ternini identification color coding (TICC.

3.7.3 JAN and J nmarking. The United States CGovernnent has adopted, and is
exercising Tegitimte control over the certification marks "JAN' and "J",
respectively, to indicate that itens so marked or identified are nmanufactured
to, and neet all the requirenments of specifications. Accordingly, itens or
t he packages of itens acquired to, and neeting all of the criteria specified
herein and in applicable specifications shall bear the certification mark
"JAN' except that items too small to bear the certification mark "JAN' shal
bear the letter "J". The "JAN' or "J" shall be placed i mediately before the
part nunber except that if such |ocation would place a hardship on the
manuf acturer in connection with such marking, the "JAN' or "J" may be |ocated
on the first |ine above or below the part nunmber, or on the package when item
size precludes nmarkings on parts that are too small. Itens furnished under
contracts or orders which either permt or require deviation fromthe
conditions or requirenents specified herein or in applicable specifications
shal |l not bear "JAN' or "J". In the event an itemfails to neet the
requirenents of this specification and the applicable specification sheets or
associ ated specifications, the manufacturer shall remove conpletely the
mlitary part nunber and the "JAN' or the "J" fromthe sanple tested and al so
fromall 1tems and their packages represented by the sanple. The "JAN' or "J"
certification mark shall not be used on products acquired to contractor
drawi ngs or specifications. The United States Government has obtai ned
Certificate of Registration Nunber 504,860 for the certification mark "JAN'
and Regi strati on Number 1,586,261 for the certification mark "J".
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3.8 Wrkmanship. Ternmini shall be processed in such a manner as to be
uniformin quality and shall be free fromforeign material and burrs or sharp
corners that might interfere with the ternination process, damage the
connector or affect nating of the termni.

4. VERI FI CATI ON

4.1 Verification program Requirenments for the verification program shal
be as required by the qualifying activity (see 6.3.3).

4.1.2 Assenbly plants. Assenbly plants shall be listed on, or approved for
listing on, the applicable qualified products list. The qualified term nus
manuf acturer shall certify that the assenbly plant is approved for the
di stribution of the nanufacturer's parts. The assenbly plant shall use only
pi ece parts supplied by the qualified term nus nanufacturer. No testing other
than visual exam nation is required of certified piece parts obtained fromthe
qualified term nus manufacturer, except when there is cause for rejection
Al'l assenblies produced at the assenbly plant shall be subjected to
exam nation of the product to assure that the assenbly process conforns with
that established at the qualified manufacturing plant. Quality contro
requi renents, including Government inspection surveillance, shall be the sane
as required for the qualified term ni nanufacturer

4.2 Test equipnent and inspection facilities. Requirenents for test
equi pment and inspection facilities shall be as required by the qualifying
activity (see 6.3.4).

4.3 dassification of inspections. The inspection requirenments specified
herein are classified as foll ows:

a. Materials Inspection (see 4.5).
b. Qualification inspection (see 4.6).
c. Confornmance inspection (see 4.7).
4.4 |nspection conditions. Unless otherw se specified, all inspections

shal |l be perforned in accordance with the standard test conditions specified
in TIAElI A-455 or as specified herein

4.5 WMaterials inspection. Materials inspection shall consist of
certification supported by verification that materials used in fabricating the
delivered fiber optic termini are in accordance with the requirenents of 3.3
and as specified (see 3.1).

4.6 Qualification inspection. Qualification inspection shall be perforned
at a | aboratory acceptable to the Governnment, on sanple units produced with
equi prent and procedures nornally used in production (see 3.2).
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4.6.1 Sanples. Fiber optic terninus sanples conplying with the
requi renents specified herein and in the specification sheets (see 3.1) shal
be submitted for qualification certification. The manufacturer shall provide
a counterpart termnus for each term nus subjected to qualifying tests
requiring mating assenblies. The counterpart termini provided for this
purpose shall be new, previously qualified termini or newternmini submtted
for qualification testing. Manufacturers not producing mating term ni shal
substantiate that tests were perforned with qualified counterpart termni.
For those tests specifying the use of mated ternini, optical and nechanica
test assessnent shall be made using the assigned counterpart termni for those
test neasurenments as required.

4.6.1.1 Sanple size. Unless otherwise directed by the qualifying activity
(see 6.3), test sanples of a mnimumof 16 pin termni and 16 mati ng socket
termni of each PIN for which qualification is desired shall be selected at
random

4.6.1.2 Sanple preparation. Except for the group | inspection of table
and unl ess otherw se specified herein, ternmni shall be fully assenbl ed
utilizing two lengths of cable, each at least 5 neters |ong, containing fiber
as specified (see 3.1).

4.6.2 Inspection routine. Sanples shall be subjected to the qualification
i nspection specified in table I. Goup | and group Il inspections nmay be
perfornmed in any order; however, group Ill inspections shall be perforned in
the order specified in the qualification connector specification (see 3.1).
In cases where certain requirenments are applicable only when specified (see
3.1), these tests shall be conducted in the order shown when specified in the
appropriate specification sheet (see 3.1). Tests which are not specified as
applicabl e shall not be conducted. All specinmens shall be subjected to the
i nspections of group |I. Sixteen specinmens shall be subjected to the
i nspections of group Il. Specinens as required by the qualification connector
specification (see 3.1) shall be subjected to the inspections of group I1lI.

4.6.3 Failures. One or nore failures shall constitute qualification
i nspection failure.

4.6.4 Retention of qualification. To retain qualification, the
manuf acturer shall verify in coordination with the qualifying activity the
capability of manufacturing products which neet the performance requirenents
of this specification. Refer to the qualifying activity for the guidelines
necessary to retain qualification to this particular specification. The
manuf acturer shall immediately notify the qualifying activity at any tine that
the inspection data indicates failure of the qualified product to neet the
performance requirenents of this specification

4.6.4.1 Termini. For termni used in qualified connectors, the tests may
be conducted during the regularly scheduled retention of qualification testing
with the applicable connector undergoing retention of qualification

4.6.5 Qualification by simlarity. The extent of qualification by
simlarity shall be as specified in the associ ated specification sheet and as
determ ned by the qualifying activity.
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TABLE |I. Qualification inspection
I nspection Requi r enent Test nmet hod
G oup |
Interoperability 3.4.6 4.10
Vi sua
Si ze 3.6.1 4.9.3
Wi ght 3.6.2 4.9.4
Identification marking 3.6.3 4.9.5
Wor kmanshi p 3.8 -
Circul ar runout 3.6.5 4.9.7
Opti cal
I nsertion | oss 3.5.1 4.8.2
Return | oss 3.5.3 4.8.4
Goup 11
Term nus insertion and renoval forces 3.6.9 4.9.11
Term nus retention 3.6.6 4.9.8
Term nus engagenent and separation force 3.6.7 4.9.9
Mai nt enance agi ng 3.6.13 4.9.15
Fi ber pull out force 3.6.10 4.9.12
Cabl e pull out force 3.6.11 4.9.13
Mating durability 3.6.12 4.9.14
Term nus cl eani ng 3.6.4 4.9.6
Goup |11
Envi ronnent al / mechani cal 3.6.8 4.9.10
Fungus resi stance 3.3.5 4.9.16

4.7 Confornmance inspection. Conformance inspection shall consist of the
i nspection and optical tests specified for group A inspection (table I1),
group B inspection (table Il1), and group C inspection (table 1V).
Requirenents for alternate forms of conformance inspection shall be as
identified in the qualification instructions (see 6.3.5).

4.7.1 Inspection of product for delivery. |Inspection of product for
delivery shall consist of group A inspections.

4.7.1.1 Inspection lot. The inspection |lot shall consist of termni
of fered for inspection at one time, and all of the same design as covered by
one specification sheet and PIN. Al of the termini in the inspection |ot
subm tted shall have been produced during the sane production period with the
same materials and processes.

4.7.1.1.1 Sanple unit. A sanple unit shall be a term nus selected at
random from the inspection |ot.

10
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4.7.1.1.2 Sanple unit preparation. No preparation of the sanple unit is
required for group A inspections. Unless otherw se specified herein, sanple
unit termni for group B and C inspections shall be fully assenbled utilizing
a length of cable, at least 5 neters long, conpatible with the term nus under
test. The non termnus fiber ends of the cable shall be optically finished to
permt optical assessnent of the term nus.

4.7.1.1.3 Specinen. A specinen shall be a sanple unit prepared in
accordance with 4.7.1.1.2.

4.7.1.2 Goup Ainspection. Goup A inspection shall consist of the
i nspection tests specified in table Il. The inspection tests nay be perforned
i n any conveni ent order.

4.7.1.2.1 Sanpling plan. Tests shall be perfornmed on 100 percent of the
product supplied under this specification

4.7.1.2.2 Failures. One or nore failures shall constitute group A
i nspection failure of the sanple unit.

4.7.1.2.3 Disposition of sanple units. Sanple units that have failed any
of the group A inspection tests shall not be shipped or subnitted for group B
testing.

TABLE Il. G oup A inspection.
I nspection Requi r enent Test met hod
Vi sual and mechani ca
Size 1/ 3.6.1 4.9.3
Identification marking 3.6.3 4.9.5
Wor kmanshi p 3.8 -

1/ In-process controls may be used by the manufacturer in lieu of
this group A test.

4.7.1.3 Goup B inspection. Goup B inspection shall consist of the
i nspections and optical tests specified in table Il and shall be perforned on
sampl e units whi ch have been subjected to and passed group A inspection. The
maxi mumtine fromthe end of one group B inspection to the beginning of the
foll owi ng group B inspection shall be not greater than 24 nonths.

TABLE I11. Goup B inspection.

I nspection Requi r enent Test net hod
Circul ar runout 3.6.5 4.9.7
Term nus retention 3.6.6 4.9.8
Term nus engagenent and

separation force 3.6.7 4.9.9

11
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4.7.1.3.1 Sanpling plan. A mninmum of sixteen sanple units shall be
selected froma lot of the sane PINw thin 24 nonths after the date of
notification of qualification and during every 24 nonth period thereafter
except, when the total production in a 24 nonth period is |less than 500 units
of product or a total of 60 nonths have el apsed since the inspection was
perfornmed, in which case only eight specinens shall be tested. At no tine
shal |l the group B inspections be extended beyond 60 nont hs.

4.7.1.3.2 Failures. |If one or nore sanple units fail to pass group B
i nspection, the ot fromwhich the sanples were sel ected shall be rejected.

4.7.1.3.3 Rejected lots. Requirenents regarding the rework of rejected
lots shall be as identified in the qualification instructions (see 6.4.1).

4.7.1.3.4 Disposition of sanple units. Sanple units that have passed all
i nspection tests of group B nay be shipped or tested to group C. Sanple units
whi ch have failed any of the group B inspection tests shall not be shipped,
even though the lot submtted is accepted.

4.7.2 Periodic inspection (group C. Inspection of product for
qualification verification shall consist of group C inspections, as specified
intable IV. The inspections shall be run in the order shown on sanple units
whi ch have passed group A and B inspections. Except where the results of the
i nspecti ons show non conpliance with the applicable requirenments (see
4.7.2.1.4), delivery of inspection |ots which have passed group B inspection
shal |l not be del ayed pending the results of group C inspection. Group C
i nspection shall be perforned every 60 nonths follow ng notification of
qual i fication acceptance.

4.7.2.1 Goup Cinspection. Goup Cinspection shall consist of the tests
specified in table IVin the order showmn. G oup Cinspection shall be
perfornmed on sanple units of each style and selected fromthe inspection lots
whi ch have passed group A and B inspections. Goup Cinspection sanple shal
be representative of production

4.7.2.1.1 Sanpling plan. Every 60 nonths, a nininumof sixteen sanple
units of the sane PIN, which have passed group B inspection shall be sel ected.
Si xt een speci nens shall be subjected to the inspections of groups |I and 11
Speci mens as required by the qualification connector specification (see 3.1)
shal |l be subjected to the inspections of group I11.

4,.7.2.1.2 Failures One or nore specinmen or sanple unit failures shal
constitute group C inspection failure.

4.7.2.1.3 Disposition of sanple units. Sanple units which have been
subj ected to group C inspection shall not be shipped.
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TABLE IV. G oup Cinspection.

I nspection Requi renent | Test nmet hod
G oup |
Insertion | oss 3.5.1 4.8.2
Return | oss 3.5.3 4.8.4
Goup 11
Term nus insertion and renoval forces 3.6.9 4.9.11
Mai nt enance agi ng 3.6.13 4.9.15
Fi ber pull out force 3.6.10 4.9.12
Cable pull out force 3.6.11 4.9.13
Mating durability 3.6.12 4.9.14
Goup |11
Envi ronnent al / mechani cal 3.6.8 4.9.10

4.7.2.1.4 Nonconpliance. Requirenents regarding failure of group C
i nspection shall be as identified in the qualification instructions (see
6.4.2).

4.8 Optical conformance test methods. C adding power shall be renmpbved. In
t hose cases where the fiber coating does not adequately performthis function
cl addi ng node strippers shall be used between the source and the term nus and
bet ween the term nus and the detector. Miltiple fibers may not be
concat enated during the measurenment of change in optical transnittance or
optical discontinuity. The center wavel ength of test shall be 1330 + 20 nm
Launch conditions shall be as in table V.

TABLE V. Light |launch conditions.

Fi ber type Launch conditions
Si ngl e- node 30 mm di aneter mandre
Mul ti node Uni formoverfill (initial

insertion loss only) and 70/70
restricted or equival ent

4.8.1 Equivalent test nmethods. The use of equivalent test nethods is
al | owed provided the preparing activity and the qualifying activity have
approved the use of that equivalent test nethod by that manufacturer (see
6.3.5).
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4.8.2 Insertion loss. The initial insertion loss of multinode ternin
shal | be neasured in accordance with nethod A of TIA/ El A-455-34, using both
70/ 70 and overfill launch conditions. For subsequent insertion |oss tests,
70/ 70 launch conditions or equivalent shall be used. The insertion |oss of
singl e-node term ni shall be nmeasured in accordance with nethod B of TIA/ El A
455-34 (see 3.5.1).

4.8.3 Discontinuity. Termni shall be tested in accordance with TIA/ El A
455- 32 using equi prrent having a tinme resolution sufficient to resolve
di scontinuities of duration not |less than 50 mcroseconds (us) (see 3.5.2).

4.8.4 Return loss. The return |oss shall be neasured in accordance with
El A/ TI A-455-107 or equivalent (see 3.5.3).

4.8.5 Change in optical transmttance. The change in optical transmittance
shal | be neasured in accordance with TIA/ El A-455-20, utilizing a nmonitor fiber
to evaluate the change in transmttance due to exposure of the termnus to
envi ronnent al / mechani cal and other tests (see 3.5.4).

4.9 Methods of inspection

4.9.1 Equivalent test nethods. The use of equivalent test nethods is
al l owed provided the preparing activity and the qualifying activity have
approved the use of that equival ent test nethod by that manufacturer (see
6.3.5).

4.9.2 Visual and nechani cal examination. Visual and mechanica
exam nations shall be perforned in accordance with TI A/ El A-455-13 to verify
that the design, construction, physical characteristics, dinmensions, nmarking,
and workmanship are in accordance with the applicable requirenents (see 3.4,
3.6, 3.7, and 3.8).

4.9.3 Size. Each of the dinensions specified in the specification sheet
(see 3.1) for the term ni shall be nmeasured using calibrated nmeasuring devices
with the range, precision and accuracy appropriate for the tol erances
specified (see 3.1 and 3.6.1).

4.9.4 Wight. The termnus shall be weighed using calibrated scal es having
the range, precision and accuracy appropriate for the tol erances specified
(see 3.1 and 3.6.2).

4.9.5 ldentification marking. |Identification markings on ternini shall be
vi sual |y exam ned and neasured for conformance with the requirenents of 3.6.3.

4.9.6 Terminus cleaning. The optical face of each term nus shall be
cl eaned according to the instructions supplied by the nanufacturer. The
term nus nay be renoved fromits operational position, and the alignment
sl eeve may be renoved to facilitate cleaning (see 3.6.4).

4.9.7 Circular runout. Termni shall be tested in accordance with TI A/ El A-
455- 135 (see 3.6.5).
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4.9.8 Terminus retention. Termni shall be inserted into the appropriate
qualification connector (see 3.1) and tested as follows: Term ni shall be
subj ected to axial conpressive |oads applied to the front face of the term nus
tending to push the termnus to the rear of the connector insert. (Care nust
be exercised in the design of the force application nechanismso that it does
not physically touch the optical fiber endface.) A preload not greater than 3
Ibs (13.4 N) nay be used to seat the termnus for the initial position
neasurenent. Axial |oads shall be applied at a rate 4.4 N per second up to
t he maxi mum | oad specified (see 3.6.6). The terninus position shall be
neasured while under the maxi mum | oad specified. The maxi mum | oad specified
shal | be maintained for a m nimumof five seconds.

4.9.9 Term nus engagenent and separation force. Sockets shall be nounted
in a suitable fixture for applying gradually increasing |oads for the
engagenment and separation of the specified test pins. The test pins shall be
inserted a mninmumof 0.7 L (see figure 2). A maxi numdi aneter test pin shal
be inserted and renpbved from each socket termini. The engagenent force shal
be measured during insertion. A mnimmdianeter test pin shall be inserted
and removed from each socket termni and the separation force shall be
nmeasured during renoval (see 3.6.7). The test pin shall be cleaned
periodically to renpbve any surface buil dup which nay affect the neasured
engagenment and separation force.

4.9.10 Environnmental /nmechanical. Ternmini shall be installed in the
applicable qualification connector (see 3.1) and subjected to the
envi ronnent al / mechani cal tests specified in the associ ated specification sheet
(see 3.1). Termni shall neet the requirenents of 3.6.8. Change in optica
transmttance (see 4.8.5) and optical discontinuity (see 4.8.3) shall be
nonitored as specified in the associ ated specification sheet (see 3.1).

4.9.11 Ternminus insertion and renoval forces. Pin and socket termini shal
be inserted into a qualification connector using a term nus insertion tool
and the force required to insert the term nus shall be neasured (see 3.6.9).
A term nus renoval tool shall then be engaged to unlock the term nus. The
term nus shall be renpved, and the force required to renove the term nus shal
be neasured.

4.9.12 Fiber pull out force. Pin and socket termni shall be installed and
mated in a qualification connector. The fiber pull out force shall be tested
by applying the axial tensile |oad specified between the fiber and the
termnus for a duration of one mnute (see 3.6.10). The change in optica
transmttance shall be nonitored during and after the test in accordance with
4.8.5. After the test the term nus shall be renmoved fromthe qualification
connector and visually exam ned in accordance with 4.9. 2.

4.9.13 Cable pull out force. Cable pull out force shall be tested in
accordance with EI A/ TI A-455-6. Pin and socket termni shall be installed and
mated in a qualification connector (see 3.1). The axial tensile |oad shall be
appl i ed between the cable and the termnus up to the |oad specified and shal
be maintained for a mnimumof 1 mnute (see 3.6.11). The change in optica
transmttance shall be neasured during and after the test in accordance with
4.8.5. At the conpletion of the test, the term nus shall be renoved fromthe
qual i fication connector and visually exam ned in accordance with 4.9.2.
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= L =
ALIGNMENT SLEEVE
/M) /M)
\_/ \_/
PIN SOCKET

L = Distance from socket end face to
the end of the alignment sleeve.

FIGURE 2. M ninmumdepth of engagenment for termni
engagenent and separation force tests.

4.9.14 wMating durability. Termini shall be installed in a qualification
connector and mated and unmated in accordance with EI A/ TI A-455-6 (see 3.6.12).
The change in optical transmttance (see 4.8.5) shall be neasured every 100
mating cycles during the test and after the test. The ternm nus engagenent and
separation force shall be neasured after the test. Ceaning of the termni is
permtted during and after conpletion of the test in order to neet the
requi renents of 3.5.4.

4.9.15 Mintenance aging. Pin and socket ternini shall be inserted into a
qualification connector using a termnus insertion tool (see 3.6.13). The
force required to insert the termnus shall be measured on the first and | ast
cycle. A termnus renoval tool shall be engaged to unlock the term nus and
the term nus renoved. The force required to remove the term nus shall be
neasured on the first and | ast cycle.

4.9.16 Fungus resistance. Termini conposed of materials not listed as
fungus inert in guideline 4 of ML-HDBK-454 shall be tested in accordance with
TI AV El A- 455-56 (see 3.3.5).
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4.10 Interoperability. Unless otherwi se specified (see 3.1), test sanples
and qualified termni shall be inserted into qualification connectors (see
3.1) as specified in table VI (see 3.4.6). Insertion |oss shall be neasured
in accordance with 4.8.2. The ternminus insertion and renoval forces shall be
neasured in accordance with 4.9.11. The ternminus retention force shall be
neasured in accordance with 4.9.8.

TABLE VI. Interoperability test configurations.
Configuration Recept acl e Pl ug
# socket s pi ns
1 Qualified Candi dat e
2 Candi dat e Qualified
3 Candi dat e Candi dat e

5.  PACKAG NG

5.1 Packagi ng. For acquisition purposes, the packaging requirenents shal
be as specified in the contract or order (see 6.2). Wen actual packagi ng of
material is to be performed by DoD personnel, these personnel need to contact
t he responsi bl e packagi ng activity to ascertain requisite packagi ng
requi renents. Packaging requirenments are maintai ned by the Inventory Contro
Point's packaging activity within the MIlitary Department or Defense Agency,
or within the Mlitary Department's System Command. Packaging data retrieval
is available fromthe managing Mlitary Departnment's or Defense Agency's
aut omat ed packaging files, CD ROM products, or by contacting the responsible
packagi ng activity.

6. NOTES

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

6.1 Intended use. The fiber optic term ni covered by this specification
are intended for use in mlitary applications where their perfornance
characteristics are required. The term ni covered by this specification are
uni que due to the fact that these devices nust be able to operate
satisfactorily in systems under the follow ng demandi ng conditions: 10 g's
vi brati on and over 1000 g's of shock. |In addition, these requirenents are
verified under a qualification system Conmercial termini are not designed to
wi t hstand these environnmental conditions.
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6.2 Acquisition requirenents. Acquisition docunents nust specify the
fol | owi ng:

a. Title, nunber, and date of this specification

b. Issue of DoDISS to be cited in the solicitation, and if required, the
specific issue of individual documents referenced (see 2.1).

c. Specification sheet nunber, title and date.

d. Packagi ng requirenents (see 5.1).

e PIN (see 6.6).

f. Quantity of termni required.

g. Exception, if any, to the optional provisions of this specification

i ncl udi ng:
(1) Special preparation for delivery requirenments, if applicable (see
5.1).

6.3 Qualification. Wth respect to products requiring qualification
awards will be nade only for products which are, at the tinme of award of
contract, qualified for inclusion in Qualified Products List QPL-29504,
whet her or not such products have actually been so |listed by that date. The
attention of the contractors is called to these requirenents, and
manuf acturers are urged to arrange to have the products that they propose to
offer to the Federal Governnment tested for qualification in order that they
may be eligible to be awarded contracts or purchase orders for the products
covered by this specification. The activity responsible for the Qualified
Products List is the Conmander, Naval Sea Systens Conmand, (SEA 05QV), 2531
Jefferson Davis Hi ghway, Arlington, VA 22242-5160; however, infornmation
pertaining to qualification of products nmay be obtained fromthe agent for the
qualifying activity: Defense Supply Center Col umbus, (ATTN. DSCC-VQ, P.O
Box 3990, Col unbus, OH 43216-5000 (see 3.2 and 4.6).

6.3.1 Conformity to qualification sanple. It is understood that ternin
suppl i ed under the contract should be identical in every respect to the
qualification sanple tested and found satisfactory, except for changes
previously approved by the Government. Any unapproved changes fromthe
qualification sanple will constitute cause for rejection.

6.3.2 Provisions governing qualification SD-6. Copies of "Provisions
CGoverning Qualification SD-6" nmay be obtained upon application to
St andardi zati on Docunents Order Desk, 700 Robbins Ave, Bl dg 4D, Phil adel phia,
PA 19111-5094.

6.3.3 Verification program A verification program nust be established and
mai ntai ned in accordance with M L-STD 790 or equival ent standard. Evidence of
such conmpliance will be verified by the qualifying activity of this
specification as a prerequisite for qualification and continued qualification
Results of audits to ML-STD 790 equival ent quality assurance standards by
third parties nust be available to the governnent for review. The
verification system procedures, planning and all other docunentation and data
that conprise the verification system nust be available to the Governnent for
review. The Governnent nmamy perform any necessary inspections, verifications
and eval uations to ascertain conformance to the requirenents and adequacy of
t he i npl enenting procedures (see 4.1).
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6.3.4 Test equipnent and inspection facilities. Provision for test and
nmeasuri ng equi pnent and inspection facilities of sufficient accuracy, quality,
and quantity to permt performance of the required inspections nmust be the
responsibility of the contractor. The establishnment and nai ntenance of a
calibration systemto control the accuracy of the neasuring and test equi prent
nmust be in accordance with NCSL Z540-1, |SO 10012, or equivalent standard (see
4.2).

6.3.5 Alternative forms of conformance inspection and equival ent test
net hods. Requests for alternate forns of confornmance inspection (see 4.7)
nust be submitted to the qualifying activity and to the preparing activity.
Alternate forns of conformance inspection nay be used upon witten approval by
the qualifying activity and by the preparing activity. The use of equival ent
test methods is allowed (see 4.9.1). The manufacturer nust have conducted
both test nethods and have submitted conplete test data to the preparing
activity and to the qualifying activity verifying the equival ency of each
equi val ent test nethod proposed.

6.3.6 Forwarding of qualification sanples. Sanples and the manufacturer's
certified test reports nust be forwarded to the testing | aboratory designated
inthe letter of authorization fromthe activity responsible for qualification
(see 6.3). Sanples will be plainly identified by securely attached, durable
tags marked with the follow ng information:

Sanple for qualification test.

"M L- PRF- 29504B"

Speci fication sheet part number.

Manuf acturer's nane and CAGE code nunber.

Manuf acturer's part numnber.

Conpr ehensi ve description and prine manufacturer's name and forrmul ati on
nunber of the base materials fromwhich the product is made. (This
information will not be divul ged by the Governnent.)

Pl ace and date of manufacture of samnple.

Submitted by (nane) (date) for qualification tests in accordance wth
the requirenents of M L-PRF-29504 under authorization (reference

aut horizing letter).

D QOO TD

o Q

6.3.7 Optical transmittance instrunentation stability. Optical
transmittance instrumentation should be subjected to the follow ng stability
tests before qualification testing is performed. The first test should
consi st of measuring the transmtted power through each channel once every
mnute for a four hour period. The second test should consist of measuring
the transnitted power through each channel once every 30 minutes for a 96 hour
period. The data for each channel should be anal yzed to determnm ne average
transmittance, mnimum and maxi mumtransnittance, the standard deviation of
the transnittance, and the m ni mum and maxi num percent deviation of the
transmttance.

6.3.8 Governnent witnessing of qualification tests. The qualification
activity may require that a government w tness be present during the follow ng
tests: size, insertion loss (including assenbly fabrication), term nus
insertion and renmoval forces, cable retention, mating durability, tenperature
cycling, nechanical shock, and thermal shock
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6.4 Conformance inspection.

6.4.1 Rejected lots. |If an inspection lot is rejected, the contractor may
rework it to correct defects, screen out the defective units and resubmit it
for reinspection. Resubmitted |lots should be inspected using tightened
i nspection.

6.4.2 Nonconpliance. |If a sanple fails to pass group C inspection, the
manuf acturer should notify the qualifying activity of the failure and take
corrective action on the materials or processes, or both, as warranted, and on
all units of product which can be corrected and which were nmanufactured under
essentially the same conditions, with essentially the same materials and
processes, and so forth, and which are considered subject to the same failure.
Accept ance of the product should be discontinued until corrective action
acceptable to the Government, has been taken. After the corrective action has
been taken, group C inspection should be repeated on additional sanple units
(all inspections tests or the inspection test which the original sanmple
failed, at the option of the Governnent). Goups A and B inspections may be
reinstituted; however, final acceptance should be withheld until the group C
rei nspection has shown that the corrective action was successful. In the
event of failure after reinspection, information concerning the failure and
corrective action taken should be furnished to the cogni zant inspection
activity and to the qualifying activity.

6.5 TICC code bands. Color bands are intended for identification of
termni before they are installed in the connector and prior to termni
crinmping (see 3.7 2).

6.6 Part or ldentifying Number (PIN). Each term nus should be identified
by four distinct color bands indicating the TICC as specified herein (see
3.7). The PIN should contain only the follow ng:

M29504 [ XX - XXXX X
| I | I
Basi ¢ specification specification Tl CC Code 1 character
sheet al pha nuneric

6.7 Personnel safety. Care should be taken when handling the very fine
(smal | dianeter) optical fibers to prevent skin puncture or contact of fiber
with the eye area. Also, direct viewing of the optical termnal face of a
term nated cable, while it is propagating optical energy, is not reconmended
unl ess the radiation is in the visible portion of the optical spectrum of
sufficiently | ow power, and needed to performtest exam nations not obtainable
by ot her nethods.

6.8 Subject term (key word listing).

Di scontinuity

Engagenent force

I nsert

Insertion |oss

Optical performance requirenents
Ret enti on

Return | oss

Separation force
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6.9 Changes from previous issue. Marginal notations are not used in this
revision to identify changes with respect to the previous issue due to the
extent of the changes.

Cust odi ans: Preparing activity:
Arny - CR Navy - SH
Navy - SH
Air Force - 11 Agent :
DLA - CC DLA - CC
NASA - NA

(Project 6060-0132)
Revi ew activities:

Navy - AS
Air Force - 03, 13, 19, 33, 93, 99
DIA - DI
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