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MILITARY SPECIFICATION

SPLICE, FIBER OPTIC CABLE
GENERAL SPECIFICATION FOR {METRIC)

This specification is 2pproved for use by all Depart-
wents and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers environmental and nonenvironmental
resistaﬁT‘Fthenica)_ mechanical and fusion) splices suitable for military use
with cables and fibers seecified in DOD-C-B5045 and DOD-F-4929]1 “"Cables, Fiber
gptic and Optical Fibers™ respectively. Fiber and cadble splices specified hearein
cover a family of general purpose, interconnection hardware providing a variety

of compatible optical arrangements.

1.2 Classification.

1.2.1 Part or Identifying Number (PIN}. The splices specified herein (see
3.1) shalV De 1dentified by PIN which shal! consist of the basfc specification
number, specification sheet number and a sequentially assigned number as shown in
the following example:

M24623 /1 -01
R Bl
I ; !
BasTc specification Specification Sequentialtly
number sheei number essigned dash number

1 |
| Beneficial comaents (recommendations, additioans, deletions)} and any pertinent |
| data which may be of use in improving this document should be addressed to: |
| Commander, Naval Sez Systems Command {(SEA 55Z3), DOD Standardization Program |
| and Documents Division, Department of the Navy, Washington, DC 20362-5101 |
i by using the 5tandardization Document Improvement Proposal (DD Form 1426) I
| appearing at the end of this document or by letter, {
i . |
AMSC N/A FSC 6060

DISTRIBUTION STATEMENT A. Approved for public release, distribution 1s unlimited.
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2. APPLICARLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifications,
standards, and handbooks form & part of this document to the extent specified
herein, Unless otherwise specified, the issuves of these documents are those
1isted in the tssue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited 1n the solicitation {see 6.2).

SPECIFICATIONS
FEDERAL
QQ-P-35 - Passivation Treatments For Lorrosion-Resistant Steel,
QQ-S-766 - Steel, S5tainless and Heat Resisting, Alloys, Flate,
- Sheet and Strip.
TT-1-735 - Isopropyl Alcohol,
MILITARY

MIL-S-901 - Shock Tests, H.I. (High-lmpact) Shipboard Nachinery,
Equipment and Systems, Requirements For, .

MIL-H-5606 - Hydraulic Fluid, Petroleum Base, Afrcraft, Missile,
AmA Nemdnanean
[a1LR" ] VIUNG NG .

KMIL~T-5624 - Turbine Fuel, Aviation Grades JP-4, JP-5 And
JP-5/JP-8 St.

MIL-F-16884 - Fuel, Naval Distillate,

MIL-1-17331 - %ubr}cating 011, Steam Turbine and Gear, Moderate

ervice. -

MIL-L-23699 - Lubricating 011, Afrcraft Turbtne Engine, Synthetic
Base NATO Code Number 0-156,

DOD-5-~-24623/1 - Splice, Fiber Optic Cable, Fiber Splice (Metric).

pOD-5-24623/2 - 5plice, Fiber Dptic Cable, Fiber 5plice Enclosure
(Metric).

DOD-5-24623/1 - Splice, Fiber Optic, Cable/Fiber.

DOD-5-24623/4 - Splice, Fiber Optic, Shipboard Wechanical {Rotary}.,
Fiber {Metric).

MiL-5-24623/5 - Splice, Fiber Optic, Shipboard Mechanical, Cable
(Metric).

DOD-F-49291 - Fiber, Optical, General Specification For {Metrig).

NIL-C-55330 - Connectors, Electrical and Fiber Qptic, Packaging of.

DOD-C-85045 - Cable, Fiber Qptic (Metric)}, Geners) Specification
For,

2
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STANDARDS
MILITARY

MIL-STD-104 - Limits For Electrical Insulation Color.

MIL-5TD-105 - Sampling Procedures and Tables for Inspection by
Attributes,

MIL-STD-202 - Test Methods For Electraonic and Electrical Component

Co Parts.

MIL-5TD-454 - Standard General Requirements For Electronic
Equipment.

MIL-STD-810 - * Environmental Test Methods and Engfneering Guidelines.

Dissimilar Metals.
Marking for Electrical and Electronic Parts.

MIL-STD-88%
MIL-STD-1285

MIL-STD-1344 - Test Methods Of Electrical Connectors.
MIL-5TD-.1678 - Fiber Optic Test Methods and Instrumentation,
MIL-STD-45662 - Calibration Systems Requirements.

(Unless otherwise indicated, cofies of federal and military specifications,
standards, and handbooks are available from the Standardization Documents Order
Desk, Buflding 40, 700 Robbins Avenue, Philadelphia, PA 19111.5094.)

2.2 Non-Government publications. The following document{s} form a part of this
document to the extent specitied herein, Unless otherwise specified, the fssues
of the documents which are DOD adopted are those tisted in the issue of the DODISS
cited in the solicitation. Unless otherwise specified, the issues of documents
?ot l;sg?d in the DODISS are the issues of the documents cited in the solfcitation

see 6.2),

ELECTRONIC INDUSTRIES ASSOCIATION {EIA)

EIA-455 - Standard Test Procedures for Fiber Optic Fibers,
Cables, Transducers, Connecting and Terminating
Devices.

E1A-455-2 -FQTP-2 Impact Test Measurements for Fiber Optic Devices.

EIA-455-6 -FOTP-6 Cable Retention Test Procedure for Fiber Optic
Cable Interconnecting Devices.

EIA.455-20 -FOTP-20 Measurement of Change in Optical Transeittance.

EIA-R5-455-22 -FOTP-22 Awmbient Light Susceptibility.

EIA-455.35 -FOTP-35 Fiber Optic Component Dust (Fine Sand) Test.

EIA-455-36 -FOTP-36 Twist Test for Fiber Optic Connecting Devices

EIA-455-42 -FOTP-42 Optfical Crosstalk In Fiber Optic Components.

EIA PN-455-49 -FOTP-49 Procedure For Measuring Gamma Irradiation Effects

fn Optical Fibers,

EIA/TIA-455-107 -FOTP-107 Return Loss for Fiber Optic Components,

{Application for copies should be addressed to the Electronic Industries
Assocfation, 2001 Eye Street, NW, Washington, DC 20006. )}

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM-E-595 - Standard Test Methods for Total Mass Loss and
Collected Yolatile Condensable Materials from
Outgassing in a VYacuum Environment,

addressed to t can Society for Testing
ladelphia, Penn a 1

a1

-

n Soc
19103
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{Non-Government standards and other publications are normaily available from
the organizations- that prepare or distribute the documents., These documents also
may be available in or through libraries or other informatiocnal services.)

2.3 Order of precedence. 1In the eveant of & conflict between the text of this
documenT and the reterences cited herein (except for related associated detatl
specificatfons, specification sheets, or MS standards), the text of this document

takes precedence. ‘Nothing in this document, however, supersedes applicable laws
and regulations unless & specific exemption has been obtafned.

3. REQUIREMENTS

3.1 Specification sheets., The individual splice requirements shall be as
specifié% herein dnd Th atcordance with the applicable specification sheets. 1In
the event of any conflict between requirements of this specification and the
specification sheets, the latter shall govern.

3.2 Qualificstion. Fiber optic splices furnished under this specification
shall be products which are authorized by the qualifying actfvity for listing on
the gpp;iceb)e qualified products 1ist at the time of award of contract (see 4.5
and 6.3).

3.3 Materifals., The splice shall be constructed of materials as specified
herein and in the specification sheet {see 3.1}. 1In all cases, materials
selected for splice usage shall meet al) quelification requirements as specified,
and be of a type and quality to assure physfcal, chemical and optical
compatibitity with the requirements of this specification., All materials used
shall be nontoxfc (see 3.3.1), nonnutrient to fungus (see requirement 4 of
MIL-STD-454), and manufactured to good workmanship quality (see 3.8).
Furthermore, splice aaterials shall be selected to provide the degree of {mmunity
to nucltear radiatvion exposure specified in the specification sheet., For

spacefliight applicatfons, materfals shall not release In excess Of 1 percent
tota) mass loss or 0.1 percent collected volatile condensable materials when
tested {a accordance with ASTM-E-595,

3.3.1 Toxic and hazardous products and formulations. The products used in the
splice construction shall net give off toxIc or explosive fumes when exposed to _
flame, nor shall they be of such volatility as to ?eruit a vapor pressure buildup
of specified level within the splice enclosure, Elemental meércury or asbestos
shall not be used, Materials used shall have no adverse effect on the health of
perscnnel when used for the intended purpose.

3.3.2 Interior parts. The materials used for splice interifor parts shall
provide 20 year service. No Tncompatibility shall exist between the materfals
employed such that degradation of these materials can result from in-service use
or from test exposures as specififed herein.

3.3.3 Exterior parts. Exterior parts of the assembled splice, 1f metailic,
shall have a passfvated finish which permits the attatnment of a suftadble surface
finfsh condition in accordance with high workmanship standards and shall be
compatible with externa) coatings or platings of the type and color specified in
the specification sheet {see 3.1).

3.3.4 Finish. The resultant finish on all cable splice closures (see 6.4.13)
shall meet the regquirements herein and be:

4. Aluminum components: Cadmium plate over electroless nickel for external
parts,

b. Stafnless steel component: Passivated in accordance with QQ-P-35.
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P flity snall exist between the
materials employed such that degradation of the materials can result from
in-service use or when tested in accordance with the requirements of the
temperature life test of 3.7.2. The splice wanufacturer shall certify their
acceptabfltty for long term use under high temperature conditions. The splice
manufacturer shall pack with each splice, as applicable, a tist of recommended
solvents, adhesives, and cleaning agents for use with the splifice.

1¥ o o

3.3.6 Nonmetallic waterfzls. Nonmetallic materials used in the construction
of splices shall not be affected by the use of salvents, adhesives, or cleaning
agents, nor be degraded at the specified environmental conditions.

3.3.7 Liquid materfals. The 1iquid materials shall be utflized over the
specif1ed‘tgtt'FrgTEET‘WTthout need for replenishment. When specified the splice
manufacturer shall certify their acceptability for 20 year use under high
temperature conditions,

3.3.8 Index matching materfals. If required, index matching materials shall
not degradé the performance of the splice over the specified temperature ranges
(see 3.7.1). Index matching materfais that flow, migrate, or are otherwise
unstable with respect to position, fn the completed splice shalt) not be vsed,

3,3.9 Fungus resistance. Materials and finishes shall be certified that they
maman ¥ Fy

- - - P < Py N e T Y Sy | Y
meet requirement 4 of HIL-STD-454. Splices that are not 1n accordance with

MIL-STD-454, requirement 4 for fungus inert materials shall meet grade ]
classificatfon of MIL-STD-Bl0G, method S0B. if certification can not be made, two
additional sample units shall be tested in accordance with 4.6.1.14.

3.3.10 Recovered materials, \Unless otherwise specified herein, all equipment,
materfal, @nd articles incorporated in the products covered by this specification
shall be mew and shall be fabricated using materials produced from recovered
materisls to the maximum extent practicable without jeopardizing the fntended
use, The term “"recovered waterials® means materials which have been collected
or recovered from solfd waste and reprocessed to become a source of raw
materials, as opposed to virgin raw materfals. MNone of the above shall pe

- afas o allmuimd ..m

oA h 471 & -* F'] ol =
{nterpreted to mean that the use of used or rebuilt products is &llowed under

this specification unless otherwise specifically specified.

3.4 Design and construction. The spiices shall)l be of the construction,
weight, and physical dimensions specified (see 3.1). Figure 1 is an example of a
generic splice assembly with spYice parts fdentified.

3.4,1 6General., The spiices shal) operate with optical fibers and cables as
specified in DUOD-F-49291 and DOD-C-B5045. The fiber buffer diameter and cable
diameter shall be 2s speci{fied (see 6.2). The spifces may be fusion or
mechanical designs. 3Splice designs may be single Fiber or multiple fibers.

J.4.1.1 Fiber spilice. The fiber splice shall {aclude the wave guilde splice
and the fibér spiice housing,

3.4.1.1.1 MWave guide splice. The wave guide splice shall optically align the
core and cladding of the Gptical ffber. )

3.4.1.1.2 Ffiber splice housing. The fiber splice housing shall restore the
$nv1ronmental ¢nd mechanical Tntegrity of the coating or buffer of the optical
fber.
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FIGURE 1. Typfcal splice assembly.

3.4.1.2 cable splice. The cable splice shall fnclude the cable splice closure
and the fiber sprices. The cable splices shall sea) the cables to meet the
environmental requirements specified herein.

3.4.1.2.1 Cable splice closure. The cable splice closure shall include the
fiber splices and cable seals necessary to restore mechanical strength and

environmental protection to the cable. The cable splice closure shall seal the
tiber splice against mofsture and contamination as specified herefn. :

3.4.2 Detailed requirements, Detafled requirements for the splices specified

nerein ShATT TATTUOE WIS Y0 accoaplish the following:

a. Cadle splices shal) permanently affix fibers of Yike sfzes, compositions
2nd core refractive Index proffles between like cables as specified iIn
accordance with DOD-C-85045 specificatian sheets.

b. Pesign shall provide tensile strength continuity between spliced cables
without application of the cable tensfle load to the splice fibers,

¢. Design shall provide cable strain relief and envirgnmental sealing
between the cable and spifce to prevent the entry of external agents.
The str2fn relief shall provide protection from both cable tensile

forces {3.5.7) and cable axial compressive forces (3.5.8).

d. Desfgn shall meet the requirements for optfcal), mechanical, and
environmental Yerformance as specified herein, or in the specification
sheet (see 3.1).
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3.4.3 Maintainability. The splices shall require no preventstive maintenance.

3.4.4 Interchangeability. A1l splice parts having the same military part
nymber shall be physically and functionally interchangeable without need for
modification of such items or of the splicing equipment.

31.4.8 Metals. Metals shall be corrosion resistant. Umless otherwise
specified [5€e 3.1}, metals shall be nonmagnetic, and al) exposed corrgsfon

resistant steel parts shall have 2 passivated surface that is compatibie with
external coatings or platings as specified (see 3.1).

3.4,6 Dissimilar metals, When dissimflar metals are used in intimate contact
with each other, protection agafnst electrolysis and corrosion shall be
provided. The use of dissimflar metals in contact, which tends toward active
electrolytic corrosfon (particularly brass, copper, or steel used in contact with
aluminum or aluminue alioy), 15 not acceptable. However, metal spraying or metal
plating of dissimilar base metals to provide similar or suftable abuttin
surfaces 1s pernitted. Dissimilar metals shalt be defined In MIL-STD-8B9. 1n
hermetic seais, & 0.25 voit or greater difference beiween ihe header materiai and
the housing material is not applicable.

3.4.7 Seals. Seals shall provide environmental isolation for splice interior
parts fncTuding the optical contact junctions. Grommets, Q-rings, boots, gaskets,
or other sealing devices as required by the design, shall accomplish thedr
intended purpose and meet all test requirements as specified herein.

3.4.8 0Optical junction sealing. Optical junctions shall be sealed against
mofsture, contaminat{on, and mechanical damage as specified herein,

3.4.9 Cable sealing. The splices shall seal the cables to meet the
. environmental requirements specified herein.

3.4.10 Strain relief. The splice enclosures shall accept and retain a cable
support or cable strain relief to maintain cable strength continuity from .one
cable to the other cable.

3.4.11 Tools. Tools used to splice fibers and cables shall be as specified in.
the specification sheets {see 3.1). The splice manufacturer shall provide the
tools when specified in the acquisition documents (see 6.2).

3.5 visual and wechanical.

3.5.1 Size. When examined in accordance with 4.6.1.1, the dimensions and
dimensional tolerances for the splice parts shal) be as specified in the
specification sheets (see 3.1}.

3.5.2 Mass. when tested in accordance with 4.6.1.2, the mass of the splice
parts shall be as specified in the specification sheets (see 3.1).

3.5.3 Color. The colar of the splice parts shall be as speciffed (see 3.1},
All background colors shall be s071d and 1n accordance with MIL-STD-104, class
1. Background colors shall be distinguishable when performing the test of
4.6.1.3,

3.5.4 ldentification marking. The marking shall be legible and permanent and
shall be 2pplied 1n accordance with MIL-STD-1285. when tested fn accordance with
4.6.1.4, all marking characters on any face of the splice parts shall be visually
foaentifiable.
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1.5.5 Cable seal flexing. When tested in accordance with 4.6.1.5, splice
strain relvef mechanisms cshall prevent ioss of environmental sealing or other
damage which may impair the splice operation.

3.5.6 Twist. When tested in accordance with 4.6,1,.6, & visual examination of
the splic¥ €nclosure shall reveal no seal impairment nor any other splfce damage.

3.5.7 Axial colErbssive loading. When tested in sccordance with 4.6 1.7, the
distance wee 3 Xxturé clamp and the enclosure or strafn relief shall not
be less than one half a cable diameter when the load 1s appliesd. A post test
visual observation shell reveel no indication of cracking, splitting, tearing or

buckling of the splice,

3.5.8 Crush. When tested in accordance with 4 6.1.8, a visual examination of
the splice enclosure shall reveal no cracking, splftting, or other effect to
permit environmental penetration. Spiice enclosure deformation shsll not be
considered as spliice fallure,

3.5.9 Impact. When tested in accordance with 4,6.1.9 and 4.6.1.9.1, the
impact resTstive property of the splice shall be determined by post test visuva)
examination of the splice enclosure, This examination shall Treveal no cracking,
splitting or other defect to permit environmental penetration. Splice enclosure
deformation shall not bhe considered as splice fafiure. Splice shall meet the
requirement of 3.6.2 after impact test.

3.5.10 Vibration. When tested in accordance with 4_.6.1.10, the splices shall
exhibit no visual evidence of loosening of parts, relative motien between splice
and cable parts, nor any other damage which can produce physfcal distertion or
wear and may result 1n fatigue of the mechanical parts or failure of the splice
operation, The splice ghall meet the requirements of 3.6.2,

3.5.11 MNechanical shock. When tested in accordance with 4,6.1.11, the splices
shall not be damaged and there shall be no loosening of parts., The splice shall
meet the requirewents of 3.6.2 and 3.6.4.

3.5.12 Ftber dynamic strength. The minimum fiber dynsmic strength shall be
50 kpsi (see 4. 6.1.12).7 There shall be no fiber-to-splice seal damage, .
distortion or bending of spiice parts. The splice shall meet the optical
requirements specified in 3.6.2 and 3.6.4.

3.5.13 Cable pull out force. The minimum cable to cable splice closure
pullout strength shalT be the minimum of 50 percent of the cable streagth or 73.5
kg for spiices attaching to the strength members of the cable or 9 kg for splices
stteching directly to fiber cable components (see 4.6.1.13). The splfces shal)
show no evidence of cable jacket damage, cable clamp failure, cable to splice
seal damage, distortion from bending of splice parts or cable disengagement from
the clamp.

3.6 Dptical requirements. The optical requirements shall be used to monitor
effects of the Inspection requirements specified in 4,.4.2, 4.5.1.3, 24.5.2 and
4.6.2, Center wavelength shall be 1300 &2 20 nm.

3.6.1 1Insertion loss (see 4,6.2.2). Unless otheruise'specified (see 3.1}, the
fnsertfon Toss shall not exceed U.9 dB during the 1ife of the sptice. The

waxioum fnsertion losses for tunable splices shall be as follows:

Untuned < 0.6 db
Tuned < 0.2 dB

8
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3,6.2 Change in optical transmittance. The change in optical transmittance
during or after any specified environmental or mechanical requirement shall be
not greater than 0.30 dB (see 4.6.2.3).

3.6.3 Return loss. The return loss shall not be greater than -30 dB (see
4.6.2.4).

31.6.4 Discontinuity (see 6.4.10). When measured 1n accordance with 4.6.2.5,
no disconXinuvly sﬁa1i'3Ecﬁ?1 K discontinufty 1s considered to be a reduction of
signal strength of 0.3J0 dB or more for a duration of 50 microseconds or more.

3.6,5 Crosstalk (see 6.4,11). When tested {n accordance with 4.6.2.6, the
signal power levels or sum of levels for devices with two or more channels of the

passive output channel or channels shall be below the output signal level of the
active channel by at Yeast 50 dB.

1.6.6 Ambient tfght susceptfbility (see 6,4.9). When tested in accordance
with 4.6.7.7, Eﬁe'ﬁgiicaT"ﬁiier of the TIght from the fibers (after actounting

fam rahla Tnecae and Antirsl duncrtdan Thaccne hatwanan tha Fihar and tha datartawm)
TOT SGUIiT 103303 a0y CpLiCar Juncison 525 peiwaen a2 vTuer ang Tne desedior)
shall be less than -50 dbe (db ref. to 1l mw}).

3.7 Environmental! requirements.

3.7.1 Environmental properties, The splice shall meet al) the specified
requireaen®ts (see€ J.1¥, durtng the specified operating environments and after the
sgecified storage environments. The operatina and storage temperature ranges
shall be as specified 1n table 1, as specified.

TABLE 1. Temperature ranges.

Storage temperature °C

] T . ] I
| Range | oOperating temperature C | |
| | | 1
{ | | T
] 1 } ~-456 to +85 | -62 to +85 i
i | | |
1 | I T
: 2 : -55 to +12§ ! -65 to *200 {
|

3,7.2 Temperature life. When tested in accordance with 4.56.3,1, the splices
subjected fo these speciftied accelerated aging exposures shall not exhibit visual
evidence of dimensional change, openfng of seals, cracking or crazing of
components or finishes, fdentification marking impeirment, leakage of
waterproofing compounds or other defects detrimental to their operation. No
evidence of adhesive degradation shall be present. The splice shall meet the
requirements of 3.6.1 and 3.6.2.

3.7.3 Thermal shock. VWhep tested in accordance with 4.6,.3.2, 2 post test
visual exdmination of the test spiices shall reveal no teakage of waterproofing

compounds or other apparent 10ss of sealing capabfljty, no surface or
fdentification marking fmpairment, nor any damage detrimenta) to the operation of

the spiice, The splice shall meet the requirements of 3.6.2,

3.7.4 JYemperature/humidity cycling. When tested to high humidity and cyclic
temperature exposures 1n accordance with 4,6,.3,3, the splice parts shall not
swell, neither shall they have impaired identification markfngs, nor shall they
degrade such that splice performance 1s impaired. The splice shall meet the
requirements of 3.6.2.
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3.7.5 salt spray (corrosion) [{for cable splice only). When tested in
accordance with I _65.3.4, no visible evidence of salt penetration into splice
enclosures shall be observed and no corrosive effects shall be seen on the
external splice parts,

3.7.6 dater pressure (for cable splice only). When tested in accordance with
4.6.3.5., visual Inspection of the test splice shall revea) no penetration of

indicator dye fnto- the sealed region of the splice.

3.7.7 Freezing water {for cable splfices only). The splices shall not be
damaged during exposure [see 9.6.3.6J. The spiices shall meet the optical
requirements of 3.6.2,

3.7.8 Sand and dust (for cable splice only). The splices shall meet the
optical réquireaments of J.b6.Z (s5ce 3.5.3.7|.

3.7.9 pNuclear radiation resistance {lensed splice only). The performance
requireneﬂY!'3T'3TET?'Tﬂ!T1‘ﬁ!‘l!1'T!!!‘!TB.J—UJ.

3.7.10 Fluid immersion (for cable splice only). when tested in accordance
with 4.6 379, USl examination © € splice shal) reveal no swelling or
softening of matertal, no loss of sealing capability or fdentification marking
and no discoloration or effects detrimental to the intended use of the splice.

3.7.11 Flammabiiity (cable splicel. The splice shal)l meet the burning
resistance criteria of condition B for flame extinguishing time after removal of
applied flame, and there shall be no violent burning or explosive type fire {see
4.6.3.10)., The splice shall meet the optical requirements of 3.6.2.

3.7.12 Operating temperature. When tested in accordance with 4.6,.3,12, the
splice shall not exhib{t visual evidence of loss of sealing capability and shald
meet the requirements of 3.6.2.

3.8 workmanship. All details of workmanship shal) be in sccordance with high
grade fiber optic splice manufacturing practice when examined in accordance with
4.7. The splices shail be dimensionally unffarm and free of manufacturing flaws
that would degrade performance after installation, that would inhibit proper
connection to interfacing elements, and would otherw{se yield an inferfor
product., The following shall be a minimal level of visual examination to be
performed and is not intended to restrict other pertinent workmanship
examinations deemed necessary by the contractor.

8, Splice parts which adversely affect the environmental sealing, permit

cable sealant penetration into the splice, or degrade the optical fiber
alignment shall not be permitted.

b. Cuts, abrasions, holes, bulges, thin spots, peeling or chipping of
plating or finish, nicks, burrs, or other substandard surface blemishes
shall not be permitted.

3.9 Personnel safety labelin The splice parts shall be Jlabeled with
information describing precahfions and safety features as specified ifn the
specification sheets (see 3.1 and 4.8).

10
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4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibflity for inspection. - Unless otherwise specified in the contract
or purchase order, the contractor is responsfble for the performance of all
inspection requirements {examinations and tests) as specified herein. txcept as
otherwise specified inp the contract or purchase order, the contractor may use his
own or gny other facilities suitable for the performance of the fnspection
requirements specified herein, unless disapproved by the Government., The
Government reserves the right to perform any of the fnspectfions set forth in this
specification where such inspections are deemed necessary to ensure supplies and

services conform to prescribed requirements.

4.1.1 Responsibflity for complifance. All {tems shall meet all requirements of
sectitons J and 5. The Tnspections set forth in this specification shall become a
part of the contractor's overall fnspection system or quality program. The
absence of any inspection requirement 1n the specification shal) not relieve the
contractor of the responsibiiity of ensuring that all products or supplies
submitted to the Government for acceptance cowply with all requfrements of the
contract. Sempling inspectfon, as part of manufacturing operations, 1s an
acceptable practfce to ascertain conformance to requirements, however, this does
not authorize submissfon of known defective material, efther fndicated or actual,
nor does it commit the Government to accept defective materfal.

4.1.2 Test equipment and inspection facilities. Test and measuring equipment
and inspection facilities of sufficient accuracy, quality and quantity to permit
performance of the required inspection shall be utilized when performing the
tests specified herefn. The calibration system used to control the accuracy of
the measuring and test equipment shall be established and maintained in
accordance with MIL-STD-45662.

4,2 Classification of inspections. The inspection requirements specified

herein are ciassified as foliows:
a. Qualification inspection {see 4.4},
b. Quality conformance inspection [see 4.5),
o B RO P00 o TERS 010 Tpall faaPherernee 1o secoramnce”
4.4 Qualification inspection. Qualification inspectfon shall be performed at

a laboratory acceptable to the ?overnment. on sample units produced with
equipment and procedures normally used in production.

4.4.1 Test sample. Fiber optic splice samples complying with the
requirements specgfled herein and in the specification sheets (see 3.1) shall be

submitted for qualification certification. The sampie shall consist of two
semple units for each test listed in group I] and twoe sample units for groups 111
and 1V of table 11,

4.4.1.1 Sample unit. A sample unft shall be the parts required to make a
completely assemble tber optic splice submitted for qualification.

4.4.1.2 Sample unit preparation. Except for group I inspectfon of table I]
and unless otherwise specified herein, splices shall be fully assembled utilizing
two lengths of cable, each at least 5 meters long, of the type specified in
DOD—C-BEOGS cable specification sheets., The cab?e shall contain at least two
fibers for those units having the capability to splice more than one fiber. At
least two adjacent splices shall be made for each multisplice unft. When opticatl
crosstalk tests are required, c¢rosstalkx shall be measured between fibers/splices
enclosed 1n the same sample unit.

11
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TABLE 11. Qualification inspection.

Optical tests

Test method
paragraph

|
Application |
Inspection i |

Requiresent
Cable | Fiber | paragraph
splice| splfce]

I

Change 1n optical
transaittance

Group 1 (all sample units) 1/
sual ang mechanical
Site
Mass
Color
[dentification marking
Norkmanship
Personne) safety labeling

2 3 2 D 2 >
LB B &

Optical conformance 2/
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Crosswalk .
Ambfent 11ght susceptibflity

—— . —— ——— — —— | e i, ]
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spray
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! Flammability
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|Group 511 (2 sample units)
peration texperature

Thermal shock

Twist

Cable pull out

Fiber dynamic strength

Cable seal flexing

Crush

Temperature/humi di ty

Color

Identification marking

Freezing water

Sand and dust

Kuclear radiatfon resistance

Fungus

~n
[
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Group 1Y (2 sample units)
Temperature 1ife
Axial compressive loading
Mechanical shock
Vibratton
Color
Identiffcation marking
Water pressure
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¥isuzl and mechanical tests l1isted tn this group shall be performed on assemblad spice

parts, Assewbled splfces shall be used on the remaining groups except as specified in

footnote 2/.

The tewperature 1ife test shall be performed on unassembled parts of the splices to be tested

in group ¥. After the temperature 11fe test, the splice parts shall be assembled in

accordance with the manufacture's recommended procedures and subjected to the optical tests -
of group 1 and other inspection tests of group V.

3/ ftach sample unit will be tested in all Fluids,

[ Lo
Y

LU
~
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4.4.2 Inspection routine.: Splice samples shall be tested in accordance with
the test séquence of table 11 except for groups 1 and 1l. In group I, the
sequence s not important. In group II, no sequence exfsts since sample units
are exposed to only one test. Optica) performance assessment shall be made as
specified in table Ii herein. Al}l sample units shall be subjected to the
inspections of group 1. ODifferent sample units shall be used for each of groups
11, 111, and 1Y, testing may be performed.

4.4.3 (Qualification rejection. Qualificaticn spproval will not be granted 1f
any of the splices beitng tested according to table I1 fail to weet the
requirements of 3.3, 3.4, 3.5, 3.6, 3.7, 3.8, and 3.9. However, the manufacturer
may take corrective action. This action must be reported to the qualifying agent
who @ay then fmpose any further test requfrements deemed necessary to sssure
proper splice performance (see 6.3.1).

4.4.4 Retentfon of gqualification. To retain qualificatfon, the contractor
shall forward a report at least every 12 months to the qualifying activity. The
qualifyfng activity shall establi{sh the {nttial reportiang date. The report shall
consist of: .

a. A summary of the results of the tests performed for inspectfon of
product for delivery {groups A and B) indicating 25 a minimum the number
of lots that have passed and the number that have failed. The results
of tests of all reworked lots shall be {dentified &and accounted for.

b. A summary of the results of the tests performed for periodic inspection
(group C) shall be forwarded at least every 36 sonths, including the
number and mode of faflures. The summary shall 1nclude results of all
periodic inspection tests performed and completed during the 36 month
period. If the summary of the test results {ndicates nonconformance
with speciffcation requirements, the corrective action acceptabhls to the
qualifying activity has not been tazken, actfon may be taken to remove
the failing product from the qualified products list.

Faflure to submit the report within 30 days after the end of each 12 wonth
reporting period may result in loss of qualification for the product. 1n
addition to the perfodic submissfon of inspection data, the contractor shatll
inmediately notify the qualifying activity at any time during the reporting
period that the fnspection data indicates faflure of the qualified product to
meet the requirements of this specification. In the event that mo production
accurred durin? the reporting perfod, & report shal) be submftted certffying that
the company still has the capabftities and facilities necessary to produce the
item. If during two consecutive reporting periods there has heen no preoduction,
the manufacturer may be required, at the discretion of the quatifying activity,
to submit the products {a representative product of each serfes, type, and class)
to testing in accordance with the qualification inspection requirements.

4.5 Quality conformance inspection, Quality conformance inspection shall
consist of the inspections and optical tests specified for group A inspection

(table II1), group B inspectfion (table V), group C inspection {table V), and
packaging fnspection (see 4.5.3).

4,5.1 1nspection of product for delivery. Inspectfon of product for delivery
shall consist of groups X and B'TF?FEETTEE%.
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4.5.1.1 Unit of product. A unit of product shall be one splice {see 6.4.6},

4.5.1.1.1 laspection lot, The inspection tot shall consist of the aumber of
units of product, offered for inspection at one time, and all of the same design
4s covered by one specification sheet (see 3,1)., All of the units of product in
the inspection lot submitted shall have been produced during the same production
period with the same materials and processes,

4.5.1.1.2 Sa-gle unft. A sample unit shall be a unft of product selected at
random from the inspection Jot.

4.5.1.1.3 Sample size. \Unless otherwise specified, the sample size shatll
consist of that aumber of sample unfts required by the inspection lot size, ss
determined by the sampling plans in MIL-STD-105.

4.5.1.1.4 Sample unit preparation., HNo preparation of the sample unit is
required for group A Inspecf;ons. Unless otherwise specified herein, sample unit
splices for groups B and L fnspections shall be fully assembled utilizing two
lengths of cable, at least § meters long, of the tvpe in DOD_C-BSOLS ac noted in
the splice specification sheet (see 3.1}, The cable shall contain at least two
fibers for those units having the capability to splice more than one fiber {1{.e,
multisplice wunits)., At least two adjacent splices shall be made per wnit. When
nrticnl crosstalk tests are required, crosstalk shall be measured between
fiber/splices enclosed in the same unit. The non-spliced fiber ends of the
sample unit shall be optically finished to permit optical assessment of the
splice,

4.5.1.1.5 Specimen. A specimen shall be a sample unit that has been prepared
fn accordance with 4.5.1.1.4.

4.5.1.2 Group A inspectign. Group A {nspection shall consist of the
inspection tests specified in table IIl. The inspection tests may be perforsed
in any convenient order.

4.5.1.2.1 Sawmplin lan. Tests shall be performed on 100 percent of the
product supplT!iBUﬁH%?EtﬂTs specification. here shall be no fat{lures,.

4.5.1.2.2 Rejected lots. 1If an inspection lot is rejected, the contractor may
rework 1t to Torrect Ihe defects, or screen out the defective units {1f
possfble), and resubmit them for inspection. Resubmitted lots shall be fnspected
using tightened inspection in accordance with MIL-STD-105. Such lots shall be
separate from new 1ots, and shall be clearly identified as reinspected lots.

14
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TABLE III. Group A inspection,.

1S I I ] | 1
| | optical tests | Application | |
| Inspection 1/ | T |Requirement|Test method|
I - Change in |Cable |Fiber | paragraph paragraph |
| ( optical Isplicelsptice| I |
) | transmittance | | | } |
1 | ! 1 ! 1 T
I¥isual and mechanfcal | | | | | [
| Size 2/ i I x [ x { 3.5 | 4.6.1.1 |
| Mass 7/ | | X [ | | 3.5.2 | 4.6.1.2 |
{ Coler™ 2/ ) | X [ § | 3.5.3 | 4.6.1.3 |
l 1deatification warking 2/} [ ¢ , X | 3.5.4 | 4.6.1.4 |

Workmanship | | x X I 3.8 | 4.7 {
| Personnel safety labeling} ] X [ | 1.9 | 4.8 l
I J I [ ] [

1/ The tests listed {n this group shall be performed on unassembled splice

arts.
2/ 1n process controls may be used by the manufacturer §n 1ifev of this group A
test.

4.5.1.2.3 Qispositton of sample units, Sample units that have failed any of
the group A Tnspection tests may be reworked to correct defects ff possible and
subjected to graup A inspection again. Sample units that pass all! tests of group
A {inspection may be delivered on the purchase order Oor contract or tested to
group B (4.5.1.3). Units that have not been corrected shall not be delivered on
any order even though the inspection lot submitted is accepted.

4.5.1.2 Group B inspection. Group B inspection shall consist of the
inspection tE?Tg'EEH“FngE?T‘tests specified in table IV, {n the arder shown, and
shall be performed on sample unfts which have been subjected to and have passed
the group A tnspection,

TABLE IY. Group B inspection.

T I | t i )
} | Optical tests | Application | ! |
! Inspection i | i iRequirement)Test method]
) | Change in |Cable [Fiber | paragraph | paragraph |
| | optical Isplicelsplicel { i
| ] transmittance | i ! ! !
| | | | [ | 1
| Thermal shock | X [ ¢ | X | 3.7.3 | 4.6.3.11 |
| Size H I x I % i 3.5.1 i &.6.1.1 |
| Cable seal flexing | Iox ] X ! 3.6.6 I 4.6.1.6 |
{ Color { I x i x I 3.5.3 .| 4.6.1.3 |
| Ideatification marking { | % { x } 3.5.4 ) 4.6.1.4 |
H ! | ] | |

4,5.1.3.1 Disposftion of samples. Samples subjected to group B inspection
shall not be deTivered on contracts,
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4.5,1,1.2 Sampling pltan. The sampling plan shall be ia accordance with
MIL-3TD-105 for special Inspection level S-4, The sample size shall be based on
the inspection Yot si1ze from which the sample was selected for group A

inspectfion. There shall be no fatlures.

4.5.1,3.3 Rejected 1ots. If an faspection lot fs rejected, the contractor may
rework ft to correct the dafects, or screen out the defective units (if
possible), and resubmft for imspection. Resubmitted lots shall be inspected
using tightened inspection in accordance with MIL-STD-105, Such lots shall be
separate frow new lots, and shall be clearly identified as reinspected lots,

4.5,2 Perfodic inspection (group C}. Inspection of product for qualification
verification shall consist of group C inspection. inspection tests, and optical
tests specified in table ¥ In the order shown, and shall be made on sample units
which have passed the groups A and B {nspectfons. The perfodic fnspections shall
be used for qualification verfficatfon, and except where the results of the
lns?ect1ons show noncompiiance with the applicable requirements (see §4.5.2.4),
delivery of inspection lots which have passed group B inspection shall not be
delayed pending the resvlts of group C inspections. Group C inspection shall be
perforsed every 36 months following notiffcation of qualification acceptance,

4.5.2.1 Disposition of sample units, Sample units which have been subjected
to group ¢ inspection shall nol be delTivered on the contract or purchase order.

4,5.2.2 Sasmpling plan, Every 36 months, ihree sempie units which have passed
group B inspch!dF Egh11 be selected.

4,5.2.1 Failures. I[f one or more specimen, or sample unit fail to pass group
€ inspection, the sample shall be considered to have faflied.

4.5.2.4 Honcompliance. If a sample fails to pass group C fnspection, the
contractaor shall notifi the qualifying activity of the failure and take
corrective action on the materials and processes, or both, as warranted, and on
811 unfts of product which can be corrected and which were manufactured under
essentially the same conditions, with essentially the same materials, processes,
and s¢ forth, and which are consfdered subject to the same faflure. Acteptance
of the product shall be discontinued until corrective action, acceptable to the _
Government, has been taken. After the corrective action has been taken, group €
Inspection shall be repeated on additicnal sample units (all Inspections gests or
the faspection test which the original sample failed, at the option of the
Government). Groups A and B inspections may be reinstituted; however, final
acceptance shall be withheld untgl the group C reinspection has shown that the
corrective action was successful, 1In the event of faflure after reinspection,
information concerning the failure and corrective action taken shall be furnished
to the cognfzant fnspection activity and the qualifyfng activity.
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TABLE V.

Group L inspection.

T

Inspection

l Optical tests

Application

Chang
optl

transmittance

e In
cal

=
|Cable [Fiber |
splicelsplice]

paragraph

|Requirement|Test pethod
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]
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|
!
|
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|
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Group 1

Insertion loss
Return loss
Crosswalk
Ambient light
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Group 11

Salt spray
Fluid immersion
Impact
Flammability

Group 111

Gperation temperature
Thermal shock
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Fiber dynamic strength

Cable sea) flexing

Crush
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4,5.3 Inspection of packagfng.

The sampling and inspection of the

preservation, packing, and contai{ner marking shall be in accordance with the
requirements of MIL-C-55330.

4.6 MNethods of inspection,

4.6.1 V¥isual and mechanical examination.

17

The splice and splfce parts shalil be
examfned to verify that materials, design, constructfon, physical dimensions,

marking, an? workmanship are in accordance with the applicable requirements (see
3.3 and 3.4},
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4,.8,1.1 Size {see 31.5.1). Each of the digensions identified in the
specification sheet {see J.1) for the splice parts shall be measured using
calibrated measuring devices with the range, precision and accuracy appropriate

for the toterances specified.

4.6,1.2 MWoss {see 3,5.2). The splice or splice parts shall be weighed using
calibrated scales having the range, precisfon and accuracy appropriate for the

tolerances specified.

4,6.1.3 Color (see 3.5.3). The color of the splice or splice parts shall be
visually compared with the matching colors 1n MIL-STD-104,

4.6, 1.4 JIdeptificaticon markings. [dentification markings on the splice parts
shall be visua xamin & weasured for conforwance with the requirements of
3.5.4, :

4.6,1.5 Cable seal flexing (see 3.5.5). The splice shall be tested in
accordance WILH method 2017 of RIL-51D0-1344. After test exposure, the assembifes

shall be visually exemined for seal damage.

4.6.1.6 Twist (see 3,5.6). The splice shall be tested in accordance with
EIA-455-36, for S0 cycles. The tensile l1oad shall be 5 newtons and the number aof
loads to be applied shal) be cne. The change in optica) transmittance shall be
measured during and after the test (see 4_.6.3.2)., At the completion of the test,
the splice shall be visually examined 1n accordance with 4.6.1,

4.6,1.7 Axia) compressive loading (see 3.5.7). Axial compressive loading
shall be tested a3 specified herein, Tf the two ends of the splice assembly are
essentially identical, only one end of each splice assembly need be tested.

8. The test cable forming a part of the assembled splice shall be grippe&
: over 2z length equa) to at least three cable diameters, starting one
cable diemeter from the splice enclosure or the strain relief §f it is

externalt to the enclosure. The sglice enclosure shall be gripped so as
not to alter any of 1ts mechanical properties.

b. The gripped cable and splfce enclosure shall be forced together along .
the direction of the cable axis where the cable enters the splice
assembly. The force magnitude 45 a function of the cable diameter as
Jisted in table VI. Loading and unloading rates are such that the
splice 1s compressively loaded and unloaded linearly in time, with the
1oading &nd unloading times each less than 10 seconds. The time spent
under full compressive load shall be at Jeast 1 minute, No temsile load
shall be applied

€. Any suitable test fixture may be used provided it properly grips the
splice enclosure and cable, allows control and measurement of the
appified compressive axfal force, and allows visual observation of the
region where the cable meets the splice agsembly. The test fixturs must

also allow for the performance of any optical tests called for while the
splice assembly s subject to the compressive axfal lopad.

d. ¥Nith load applied, measure the distence between the fixture clamp and
the enclosure or strain relief and measure the insertion loss.

e. fRemove the load.

f. Vvisual observations and examinadtions shall be made with 3X magnification.

18
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TABLE ¥I. Force magnitude.

Nominal cable diamter
..(millimeters)

Compressive axfal
force (newtons)

0 to 2.9 10
3 to 5.9 20
6 to 9.9 50
10 to 19.9 100
20 and larger 200

e ——— . ————— ——
— s . v t—— ——
—— e — —— ey oy

4.6.1,8 Crush {(see 3.5.8). Cable splices shall be tested {n accordance with
MIL-5TD-134% method 2008, with the exceptfon that the test sample shall be a
splice. The test load shall be 1250 newtons, and the number of loads shall be
one. The change in optical transmittance shall be ameasured during and after the
test, At the completion of the test, the splice shall be visually examined in
accordance with 4,61,

4.6.1.9 Impact, cable splice (see 3.5,9). Cable splices shall be tested 1In
accordance wigﬁ EfK-HSFTZTEEEBEFEIE'?EFVTEE class,

4.6,1.9,1 Impact, fiber splice (see 3,5.9}., Fiber splfces shal) be tested in
TﬁaﬂﬁfTﬁTﬁT1‘

accordance wi wing.

a. The impact test facility shall consist of a2 clamp for securing a single
Jumper cable and a concrete block as shown on figure 2

b. The impact test shall be conducted as folliows: The fiber 1s c¢lamped so
that, with the splice hanging under its own weight, the end of the
splice extends to the center of the concrete block. The splfice is then
rafsed to the height of the clamp, and with the cable extended, released
s0 a5 to strike the block. This procedure shall be repeated eight times.

c. Change in optical transmittance shal} be monitored after the te;t.
4.6,1,10 Vibration (see 3.5.10). Splices shall be tested 1n accordance with -

test condition II and test condition YI condition letter ¢ of method 2005 of
MIL-STD-1344. Discontinuity shall be monftored during the test (see 4.6.2.5).

4.6,1,11 Mechanical shock (see 3.5.11). Splices shaill be tested 1n accordance
with grade A, c125s5 I, type B of MIL-5-90!. Discontinuity shall be monftored
during the test (see 4.,6.2.5).

4.6.1.12 Fiber dynamic strength. The fiber pigtafl dynamic strength shall be
tested as follows:

The fiber pigtafl shall have an axial tensile load applied up te the load
specified at an angle of 45° to the normal (see figure 3). With the load
aﬁplied the pigtad! shall be rotated through one rotation {360"}. The
change {n optical transafttance shall be monitored during and after the test
{see 4.6.2.5). At the completion of the test, the splice shall be visually
examined {n accordance with 4.6.1.

4.6.1.13 Cable pull out force {see 3.5 14). Cable splices shall be tested in
accordance with LIA 4535-5, The axial tensile load shall be agplied up to the
load specified and shal) be maintained for 10 minutes, The change in oftical
transmittance shall be measured during and after the test. At the completion of

the test, the splfice shall be visually examined in accordance with 4.6.1.

4.6.1.14 Fungus resfistance (see 3.3.9). Splices shal! be tested fn accordance
with MIL-STD-810 method 508.
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FIGURE 2. Impact test facility.
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FIGURE 3. Fiber dynamic strength.
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4.6.2 QOptical conformance test methods (see 3.6). Unless otherwise specified,
cladding wode stripping devices shall be used when making optical measurements.
The mode stripper shall de installed fn the test circufit between the spurce and
the splice and between the splice and the detector unless otherwise specified
herein. In splices with one, two, or three optical channels, optical
messurements shall be made simultaneously on each channel. 1In splices with four
or more channels, optfcal wmeasurements shall he made simultaneously on thrsa
randomly selected channels unless otherwise speciffed herein. The center
wavelength of test shall be 1300 «20 nm. Launch conditions shall be as in table
vit.

TABLE VII., Light launch conditions.

1 | T
: Single wmode 30 mn diameter mandrel

T

i Multimode I 70/70 restricted or |
; equivalent

4.6.2.1 Equivalent test wethods. The use of equivalent test methods is
allowed subject to the foflowing conditions:

4. The specffic test paragraph 2llows an equivalent test method.

b. The manufacturer has conducted both test methods during qualffication
testing and has submitted complete test data to the preparing ectivity.

c. The preparing actfvity has approved the use of that method by that .
manufacturer,

4.6.2.2 Insertion loss (see 3.6.1). The {nsertion loss shall be measured in
accordance wi - -39, .

4.6.2.3 Change in optical transmittance (see 3.6.2). The change in optica?l
transmittanfE'?%ITT“3E2HFITUFFE‘TH‘IEEU?!!ﬁEE‘FTIH‘ETI;455-20.

4.6.2.4 Return loss (see 3.6.3]. The return loss shall be measured in

accordance WYUN EIR-455-107 BF dguivatent.

§.6.2.5 Discontinuity {see 3.6.4). Splice shall be tested in accordance with
EIA-455.32,

4.6.2.6 Lross talk (see 3.6.5}. Cross talk shall be measured ¥n dccordance

with EIA/TIA- -4c.

4.6.2.7 Aagbient Yight susceptidility (see 3.6.6). Ambient light
susceptibi¥ Tty shall Ee tested In accordance with EIA 455-22. The fallowing
exceptions apply. The power measured in_the "on" state shall be referenced to
1 oM. The test temperature shall be +25°C. .
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4,6.3 Environmental test methods.

4.6.3.1 Temperature life (see 3,7.2). Temperature life exposures shall be in

accordance with method 108 of HIL-5TD-202 and as specified herein. The following
Special test conditions and modifications to method 108 shall spply to these
tests:

2. The speciben shall be exposed to dry air at +85°C for & period of 250
hours. (for space application the test duration shall be 1000 hours)

b. Onl{ the splice and the portifons of the test cables nezrest the splice
shall be exposed to the test environment.

c. Pretest and post test measurements of the splice outer diameter shall be
made and reported.

d. Visual inspection of the splice shall be made using 3X magnification.

e. Monitor change in optical transmittance [see 4

4.6.3.2 Thermal shock {see 3.7.3). The splices shall be tested in accordance
with test condition A of method 1003 of MIL-STD-1344. Extreme temperature
exposure durations ¥n steps ! and 3 of method 1003 shall be at least 30 minutes.
The test temperature extremes shall be the nonoperational temperature extremes.
The cha?ge in optical transmittance shall be monftored after the test (see
4.6.2.3).

4,.6.3.3 Temperature/humidity (see 3,7.4). The splices shall be tested in
accordance with method 2030 ¥ MIT-STD-1678. The change in optica) transmittance

o - =
shall be monitored during and after the test.

. 4.6.3.4 Salt spray (corrosion) (see 3.7.5). The splices shall be tested in
accordance with test conditicn C of method 1001 of MIL-STD-1344 for 500 hours.
After test exposure, the splfces shall be externally cleaned and exsmined for

possible salt penetration into the splice watertight areas (the enclosure shal)
be removed).

4.6,3,5 MWater pressure {cable sg11ces onlz) (see 3.7.6). The splices shzll be
tested for water pressure suscepti Y by 'mmersion in an aqueous dye penetrant
selution to a de?th of 10.4 meters for a period of 48 hours, The sclution
teaperature shall be mafntained between 10 and 35°C during the exposure perfod.

The dye concentration shall be adequate to vistbly fndicate 1iquid exposure. The

splices shall be externally cleaned and exsmined {with enclosures removed) for

possible dye penetration into the splice watertight areas,

4.6.3.6 Freezing water. Cable splices shall be tested {n accordance with
OOD—STD-IGTET'EETH%E'FUEU. with the exception that the splices shall be
completely fomersed in water for 6 hours at the specified minfmum operating
temperature (see 3.7.7). The vessel containing the water need not be sealed. The
si1ze of the vessel shall be such that, when the cable splice is placed in the
center of the vessel, the cable splice s within 150 mill{imeters of the sfdes,
top and bottom. The change in optical transmittance shall be measured during and
after the test (see 4.6.2.3), At the completion of the test, the splice shall be
visually examined fn accordance with 4.5 ],

4,6.3.7 Sand and dust. Cable splices shall be tested $n accordance with EIA
455-35 (see J_7.BJ. The change in optical transmittance shall be measured during
and after the test (see 4.6.2.3).
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4.6.3.B Nuclear radiation resistance. The splice shall be tested in
accordance WIth EIK 455-89 (se€ J,7.9J. Unless otherwise specified {(see 3,1),
tests shall be performed at the low, high end operating temperatures and at room
temperature, The wavelength to be used shall be 1_.30 #0.02 ym. The dose rate
shall be 30 rads/sec. The total dose shall be as specified contractuvally, The
change in optica? transmittance measured during &nd after the test (see 4.6.2.3).

4.6,.3.9 Fluid {mmersion (see 3,7.10). A cable splice shal) be tested for 24
hours in each Tluld specified 1n table YIIIl 1n accordance with method 1016 of
MIL-STD-1344_. After test exposure the splices shall be cleaned and examined for
possible fluid penetration,

TABLE YIII. Fluid temperatures.

| T . T
| Fluid type | Temperature € |
| | T
| MiL-F-16884 i 3 - 37 |
] MIL-T-5624 | 20 - 25 }
. | TT-1-735 | 20 - 25 |
|  MIL:H-5606 | 48 - 50 [
| MIL-L-17331 [ 713 - 77
| MIt-1-23500 ! 73 - 717 !
‘ Coolant {Honsanto) 20 - 25 |
Water 20 - 25 }

4,6.3.10 Flammabflity (see 3.7.11). Splices shall be tested §n accordance
with the folTowlng:

a. MIL-STD-1344, method 1012, condition C. The change in optical
transmittance shall be neasured during and after the test (see 4.6.2.3).

b. MIL-STD-1344, method 1012, condition A. The splice shall be tested
without fibers in thea.

4.6.3.11 Operating temperature {see 3.7.12). The splices shall be tested at
high and low temperature as specified herein.

4.6,3.11.) High temperature. Splices shell be tested in accordance with
method 501 of HlL—STD-SIO. The change in optical transmittance shall be
monftored during and after the test (see 4,6.2.3]

4.6.3.11.2 lLow temperatyre. Splices shall be tested in accordance with methad

502 of MIL-STD-B10. The change in optical transmfttance shall be monitored
during and after the test (see 4,6.2.3).

4.7 Morkmanshi The splice parts shall be visually examined to verify that
they meet the worEnanship requirements of 3.8,

4.8 Personne) safety labelin The splice parts shali be visuaIly examined to
verify EHS!'THEF‘EFF'T%BEIeaﬁirgh the information required by 31.9.
5. PACKAGING

5.1 Packa¥in2 requirements. The requirements for packaging shall be fn
accardance w -C- .
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6. NOTES

{This section contafns information of a general or explanatory nature that may
be helpful, but is not mandatory.}

6.1 Intended use. The fiber optic cable splices covered by this specification
are intended for use in military application where their performance
characteristics are required. The splices are suitable for instaliation in
military systems when used within the limitations of their specified performance
requirements.

6.2 Acquisition requfrements. Acquisftion documents should specify the
following:

a. Title, number, and date of the specification,

b. 1Issue of DDDISS to be cited in the solicitation, and if required, the
specific issue of individual documents referenced {(see 2.1).

€. Specification sheet number, title, and date.

d. PIN.

€. Quantity of splfices required.

f. Inclusion of spticing tools, if desired (see 3.4.11),

g. Exception, §f any, to the optional provisfons of this specification
including:

-

1)

esponsibility for inspection.

{z) Specia) preparation for delivery requirements, {f applicable
{section 5).

6.3 Quslification. With respect to products requiring qualifications, awards

will ha mads an Iy far prndurf: which are, at the timeo of award of rontract

=== Ny

qualified for inclusion in Qualifiea Products List QPL No. 24623 whether or not
such products have actually been so listed by that date. The attention of the
contractors is ca2lled to these requirements, and manufacturers are urged to
arrange to have products that they propose to offer to the Federal Government
tested for quallfication in order that they may be eligible to be awarded

oo Mmoo — - s a = &fmm sAmam e ddiiss - Msmrmama wmnmd £d sk TL‘

LUIIBFGCL; or pur&uu:c Ulul:l 1Ta7r Lllt prﬁuuLLs I-U"L'TCIJ UJ’ I.III) )pcI.lIILGI.IUH. nc
activity responsible for the Qualified Products List Is the Naval Sea Systems
Command (SEA 5523), DOD Standardizatfon Program and Documents Division,
Washington, DC 20362. however, tafarmation pertaining to qualification of
products wmay be obtained from Defense Electronics Supply Center (DESC-E), 1507
Wilmington Pike, Dayton OH 45444.5000 and information pertninlng to

[

quﬂllll(dilul‘l or PFDUUGES mey be UDI}G]I’IEC rrom the GC'I'.IVI\'.]

6.3.1 Provisions governing quaiiffcatfon SD-6. Copfes of "Provisions
Governing Qualifications S0-t" may be cbtained upon applicatien to
Standardization pocuments Order Desk, Buildiag 40, 700 Robbins Avenye,
Philadelphta, PA 19111-5094.}

6.4 Definitfons. Definitions of terms shall be in accordance with
BO0-STO-THR/E and &% stated below,

6.4.1 Splice. A splice is a generic term for a device which permanently joins
optical fTEeF3 and cables in a protective manner and may consi{st of several parts.
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6.4.2 Splice enclosure. A splice enclosure is the outermost protective
structure of a spltce,

6.4.3 Splice junction. A splice junction is the bonded optical interface of
mating fibers.

6.4.8 Seiice kft. A splice kit consists of all splice parts which are needed
to produce & splice..

6.4.5 SFIGce parts. Splfce parts are the fndividual splicing elements of the
splicing .

6.4,6 Watertight. The watertight property of 2 splice is {ts ability to
prevent ieakage oY water into the internal spiice parts,

6.4.7 Fiber splice. A fiber spifce {s that portion of a splice that joins
together Two fibers and provides physical protection for them.

6.4.8 Cable splice. A cable splice is that portion of the splice that holds
together The caﬁie ackets and strength members for purposes of protecting the
fibers from physical stresses,

6.4.9 Aobient 1ight susceptib{lity. Ambient 1{ght susceptibility is the
interference o e optica atd sTgnals 1n a splice by ambient optical power
fncident upon fts exterior. The purpose of this optfcal performance test is to
confirm the abflity of a splice to exclude ambient optical power from its optical
signal circuits,

§.4.10 ODiscontinuity, Discontinuity refers to measuring the presence of
relltively‘Tﬂl?ij‘lﬂﬁT{ duration interruptfons or dropouts of the optical sfgnals
transaitted by the splice., The purpose of thfs optical performance test is to
confirm the splice’'s signal discontinuities are not excessive when subjected to
physical stress tests, :

6.4.11 Cross talk, Cross talk is unwanted, coupled optical energy from an
optical signal cIrcuit (the active channel) into another optical) signa) circuit
or group of signal) clircufts (the passive channels). The purpose of this optical
performance test 15 to ensure that the splice circuits have adequate optical
channel 1solatfon.

6.4.12 Insertion loss. Insertion loss {s the total optical signal power loss
in an optiTAT CTrcull Caused by fnserting a splice fnto the optical circulit, The
purpose of this optfcal performance test 1s to confirm that a splice does not
excessively attenuate the optical signal,

6.4.13 (Closure, The closure {5 the portion of a cable splice that covers the
ffber splice housing, seals agafnst the outer jackets of the joined cables,
provides protection agazinst the environment, and provides mechanical strength for
the joint,.

6.4.14 Housing. A housing, such as tapes, jackets, costings, and other
components necessary far attaching, supporting, and aligning fibers, applied over
2 fiber optic splice and proximate fiber for their protection against the
environment, for some lecgln1cal strength, and for preservation of the integrity
of the fiber coatin?. buffer, cladding, and core., The housing includes 2 maeans
for mounting the aligned assembly in an interconnection box or cable splice
closure,
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6.4.15 Return . Return loss s the opt

058 i
back towards the source of optical power by the

6.4.16 Wave guide splice., A wave guide spliice §s a permanent joint between
the transmission elements of two wave guides so that signals may pess from one
wave guide to the other with minfmal loss, for example, a joint between the cores
and claddings of two optical fibers.

6.4.17 Index matching materials. The splice manufacturer should certify their
acceptabi1Tty for not Tess than 20 years of use under the specified conditions
without the need for replacement.

-
"
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6.5 Safety note. Care will be taken when bhandiing the very fine {smal)d
diameter] optical fibers to prevent skin puncture or contact of the fiber with
the eye, Also, direct viewing of the optical terminal face of a terminated
cable, while it 1s propagatfng optical energy, 15 not recommended unless prior
assurance has been obtained as to the safe power output of the terminal.

6.6 PIN. The PIN for splices should contain only the following:

M24623 /XX
T

i

Basic specification number i i
]

Specification sheet |

]
>
——— v )
>

Sequentially assigned PIN

Example: M24623/01-001

6.7 Subject term (key word) 1isting.

Closure

Fiber

Fusfon splice
Housing

Joint

Mechanical splice
Return loss
Watertight

Wave guide
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