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This specification is approved for use by all Departments
and Agenci es of the Departnent of Defense.

1. SCOPE

1.1 Scope. This specification covers the perfornmance requirenents for
circular, plug and receptacle style, multiple removable ternmini, fiber optic
connectors that are for Departnent of Defense applications and that are
conpatible with rmultiple transm ssion el enent cables. Fiber optic connectors
specified herein cover a fanmily of general purpose, interconnection hardware
providing a variety of conpatible optical coupling arrangenments. Connector
parts specified within this specification include connector shells, connector
i nserts, connector insert retention nuts, connector backshells, and connector

dust caps.

1.2 dassification. Plug and receptacle styles, as specified (see 3.1),
i nclude straight, wall (panel) nounted, jammut nounted, right angle and ot her
connector configurations as required for cable system applications.

1.2.1 Termni classification. Termni are classified as described in ML-
PRF- 29504.

Note: Termini are not supplied with connectors procured to this specification.
VWhen term ni other than those qualified to ML-PRF- 29504 are used, the
requi renents stated herein may not be met.

Conment's, suggestions or questions on this docunment should be addressed to
Department of the Navy, Naval Sea Systens Command (SEA 05Q), 2531 Jefferson
Davi s H ghway, Arlington, VA 22242-5160 or emailed to (fill in emai
address). Since contact information can change, you may want to verify the
currency of this address information using the ASSI ST Online database at
www. dodssp. daps. mi | .

AVSC N A FSC 6060



MIL-PRF-28876E

1.3 Part or Identifying Nunber (PIN). PINs to be used for connectors
acquired to this specification are created as foll ows:

M 28876/ XX XXXKXX X

M prefi x

Speci fication nunber

Connector specification sheet

4 or 5 character al pha-nuneric

Backshel | desi gnat or
(when specified)

Exanpl e:  M8876/01- ALP1M
2. APPL| CABLE DOCUMENTS

2.1 General: 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 recommended for
additional information or as exanples. While every effort has been nade to
ensure the conmpl eteness of this list, docunment users are cautioned that they
nmust neet all specified requirenents of 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 foll ow 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 cited in the solicitation or contract (see 6.2).

DEPARTMENT OF DEFENSE SPECI FI CATI ONS

M L-S-901 - Shock Tests, H (Hi gh-Inpact) Shipboard
Machi nery, Equi prent And Systemns, Requirenents
For .

M L- PRF- 29504 - Term ni, Fiber Optic Connector, Renovabl e,

General Specification For
DEPARTMENT OF DEFENSE STANDARDS
M L- STD- 1373 - Screw Thread, Mdified, 60° Stub, Double

M L- STD- 2042 - Fi ber Optic Cable Topology Installation Standard
Met hods For Naval Shi ps

DEPARTMENT OF DEFENSE HANDBOOKS
M L- HDBK- 454 - General Cuidelines for Electronic Equi prment.
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(Copi es of these docunments are avail able online at
http://assist.daps.dla.nil/quicksearch/ or ww. dodssp.daps.n| or fromthe
St andardi zati on Docunent Order Desk, 700 Robbins Avenue, Buil ding 4D,

Phi | adel phia, PA 19111-5094.)

2.2.2 Oher Governnent docunents, draw ngs, and publications. The
foll owi ng other Governnent docunents, draw ngs, and publications forma part
of this docunent to the extent specified herein. Unless otherw se specified,
the issues of these docunments are those cited in the solicitation or contract.

NAVAL ENG NEERI NG STANDARD ( NES)

713 - Determ nation of the Toxicity Index of the Products of
Conbustion From Smal | Speci mens of Materials.

(Application for copies should be addressed to Conmander, Naval Surface
Warfare Center, Dahlgren Division, Code B35, 17320 Dahl gren Road, Dahl gren VA,
22448-5100.)

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 these docunents are those cited in the solicitation or contract.

ASTM | NTERNATI ONAL
ASTM D- 1149 - Rubber Deterioration-Surface Ozone Cracking in a Chanber.
(Application for copies can be obtained online at http://ww.astmorg/ or by

contacting ASTM International, P.O Box Cr700, 100 Barr Harbor Drive, Wst
Conshohocken, PA, 19428-2959).

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI C ENG NEERS (| EEE)

| EEE- 299 - Measuring the Effectiveness of El ectromagnetic
Shi el di ng Encl osures. (DoD adopt ed)

(Application for copies can be obtained online at http://ww.ieee.org/ or by
contacting the Institute of Electrical and El ectronic Engi neers (| EEE), 445
Hoes Lane, Piscataway, NJ 08854-1331).

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

El A- 359 - El A Standard Col ors for Color ldentification and
Codi ng. (DoD adopt ed)

El A- 364- 81 - Conbusti on Characteristics of Connector Housings,
Connect or Assenblies and Sockets.

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)

TI A/ El A-455-1 - Cabl e Flexing for Fiber Optic Interconnecting Devices.

TI A/ El A- 455- 2 - | npact Test Measurenents for Fiber Optic Devices.
(DoD adopt ed)

El A/ TI A- 455-3 - Procedure to Measure Tenperature Cycling Effects on

Optical Fibers, Optical Cable, and O her Passive Fiber
Optic Devices. (DoD adopted).

TI A/ El A-455-4 - Fi ber Optic Component Tenperature Life Test.
(DoD adopt ed) .
TI A/ El A-455-5 - Hum dity Test Procedure for Fiber Optic Conponents.

(DoD adopt ed) .
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Tl A- 455- 6 - Cabl e Retention Test Procedure for Fiber Optic Cable
I nterconnecting Devices. (DoD adopted)

TI A/ El A-455-11 - Vi bration Test Procedure for Fiber Optic Conponents
and Cabl es.

El A/ TI A-455-12 - Fluid I mrersion Test for Fiber Optic Conponents.

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

TI A/ El A-455-16 - Salt Spray (Corrosion) Test for Fiber Optic
conponents. (DoD adopted).

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

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

Tl A- 455- 26 - Crush Resi stance of Fiber OQptic Cable Interconnecting
Devi ces. (DoD adopted).

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-455-35 - Fi ber Optic Component Dust (Fine Sand) Test.
(DoD adopt ed) .

Tl A- 455- 36 - Twi st Test for Fiber Optic Connecting Devices.

El A/ TI A-455-42 - Optical Crosstalk in Fiber Optic Conponents.
(DoD adopt ed)

Tl A/ El A-455-56 - Test Method for Eval uati ng Fungus Resi stance of
Optical Fiber and Optical Cable. (DoD adopted).

TI A/ El A-455-71 - Procedure to Measure Tenperature-Shock Effects on
Fi ber Optic Components.

El A/ TI A-455-98 - Fi ber Optic Cable External Freezing Test.

Tl A/ El A- 455-107 - Det ermi nati on of Component Refl ectance or Link/System
Return Loss Using a Loss Test Set. (DoD adopted)

Tl A- 455- 189 - Ozone Exposure Test for Fiber Optic Conponents

(Application for copies can be obtained online at http://ww.eia.org or by
contacting the Tel econmunications | ndustry Association/El ectronic Industries
Al liance, 2500 W son Boul evard, Suite 300, Arlington, VA 22201-3834).

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
specification sheets), the text of this document takes precedence. Nothing in
this docunent, however, supersedes applicable |aws and regul ati ons unless a
speci fic exenpti on has been obt ai 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. Fiber optic connectors and accessories furni shed 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 4.4 and 6.3). The provisions of 4.4.4 for retention of
qualification are included in this requirement.
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3.3 Materials. Materials shall be as specified herein and in the
appl i cabl 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, chemical, and optical conpatibility with the
requirenents of this specification. Al materials used shall be nontoxic (see
3.3.5), nonnutrient to fungus (see 3.14.13) and manufactured to good
wor kmanshi p quality (see 3.10.4). Mterials chosen shall be the Iightest
practicable material suitable for the intended use. Materials shall not
interfere with or degrade the term nus cl eaning operation and shall provide 20
year service

3.3.1 Connector parts: Connector shells shall be alum num Connector
inserts shall be either alumnumor a polynmer material. Backshells, insert
retention nuts, and dust covers shall be either alum num corrosion resistant
(CRES) steel, or a polyner naterial

3.3.2 Finish. The resultant finish on all connector parts shall neet the
requi renents herein and be:

a. Al um num conponents: The finish used for external parts shal
m nimze reflections, shall be electrolytically conpatible with
cadmi um pl ate, and shall neet the requirenents herein. The finish
used for internal parts shall be corrosion resistant.

b. CRES conponents: Unless otherw se specified (see 3.1), all exposed
corrosion resistant steel parts shall be passivated and shall be
treated to minimze reflections. CRES threads shall be treated in a
manner to ninimze galling and cold welding with mating parts. CRES
parts which may be nmated to non-CRES parts shall be treated to
m nimze scratching or damage to mating components during mating
operations.

3.3.3 Recovered materials. Unless otherw se specified herein, all
equi prent, material, and articles incorporated in the products covered by this
specification shall be new and shall be fabricated using materials produced
fromrecovered materials to the maxi mum extent practicable w thout
jeopardi zing the intended use. The term"recovered naterials" nmeans materials
whi ch have been collected or recovered fromsolid waste and reprocessed to
become a source of raw materials, as opposed to virgin raw materials. None of
t he above shall be interpreted to mean that the use of used or rebuilt
products is allowed under this specification unless otherwi se specifically
speci fi ed.

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

3.3.5 Toxic and hazardous products and fornulations. Materials used in the
connectors, backshells, insert retention nuts, and dust covers shall not give
of f toxic or explosive funes when exposed to flame. Materials used shall have
no adverse effect on the health of personnel when used for its intended
pur pose.

3.3.6 Metals: Mtals shall be corrosion resistant, or treated to be
corrosion resistant. Unless otherw se specified (see 3.1), netals shall be
nonmagneti c.

3.3.7 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.
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3.3.8 Sealing conpounds. Sealing conmpounds shall not flow at the maxinum
speci fied storage tenmperature or exhibit cracking at the mni nrum specified
storage tenperature.

3.3.9 Lubricants. Lubricants used in the construction of the connectors
shall satisfy the following criteria:

a. Lubricants shall be permanent and shall not require replacenment during
the lifetime of the connector

b. Lubricants shall not migrate to the optical interfaces resulting in the
degradati on of optical performance.

c. Lubricants shall be useful over the environnental conditions specified
her ei n.

d. Lubricants shall not be affected by cl eaning solvents.

3.4 Design and construction. Connector parts shall conformto figures A1
t hrough A-8, and as specified (see 3.1).

3.4.1 Ceneral. Connectors shall be designed to be conpatible with optica
fibers and cables as specified (see 3.1).

3.4.2 Seals. Seals shall provide environmental isolation for the optica
contact junctions and connector interior parts. Gomets, Orings,
interfacial seals, boots, gaskets, or other sealing devices, as needed by the
connector design, shall acconplish their intended purpose and neet all test
requi renents as specified herein

3.4.2.1 Optical junction sealing. Optical junctions shall be seal ed
agai nst noi sture and contani nati on as specified herein.

3.4.2.2 Cable sealing. Connectors shall seal the terninating cables as
speci fied herein

3.4.3 Interchangeability and interoperability. Connector parts shall be
i nt erchangeabl e and interoperable as specified in 3.4.3.1 and 3.4. 3. 2.

3.4.3.1 |Interchangeability. All connector parts having the sane mlitary
Part or ldentifying Nunmber (PIN) shall be physically and functionally
i nterchangeabl e wi t hout need for nodification of such itens or of the mating
equi pnent .

3.4.3.2 |Interoperability. Al connectors 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 4.7. The connectors shall meet the requirenents
of 3.11.1, 3.12.3 and 3.12.4 for each specified interoperability condition
(see 4.7).

3.5 Connectors parts.

3.5.1 Shells. The connector shells shall retain the connector insert.

3.5.1.1 Plugs: Plugs shall be of the inline (straight), 45°, and 90° type
as specified (see 3.1).

3.5.1.2 Receptacles. Receptacles shall be of the wall (panel) nount,
jamut, or inline (straight) types as specified (see 3.1).



MIL-PRF-28876E

3.5.1.3 Engagenent of connectors. Counterpart connectors of any
arrangenent and accessories shall be capable of being fully engaged and
di sengaged wi thout the use of tools.

3.5.1.4 Coupling nechanism Coupling rings of the connectors shall be
knurl ed, and designed so that plug and receptacle optical termni shal
approach or recede fromeach other as the coupling nechanismis respectively
ti ghtened by clockw se rotation or |oosened in the counterclockw se direction
as viewed fromthe rear of the plug connector. The coupling nmechani sm shal

be captive on the plug to mate with the receptacle shell. Coupling ring and
coupling screw threads shall be in accordance with ML-STD 1373 and as shown
on figures A-4 and A-5, and as specified (see 3.1). |If the coupling threads

nmust be lubricated to neet the requirements contained herein, the |ubricant
shall neet all of the requirenments specified herein (see 3.3.9).

3.5.1.5 Plug and receptacle shell polarization (keying). Polarization
keyi ng shall be incorporated in the shells of plugs and receptacles to assure
correct alignment of the inserts before mating is permitted. The polarization
shal | be acconplished by integral keys (see figure A-3) in the shells. The
keyi ng shall be designed to prevent physical contact of the mating optica
termni, or of the termini wth the insert surface of the counterpart
connector until the keyways are properly aligned for engagenent and coupling
nmechani sns are engaged.

3.5.2 Ternini. Renovable, environnent resisting fiber optic ternmni shal
be used with these connectors for interconnecting fiber optic cables. The
termni are not supplied with connectors acquired to this specification
Termini, for use with the connectors specified herein, shall be in accordance
with M L-PRF-29504 (see 3.1).

3.5.3 Inserts. Inserts shall be keyed and secured to prevent rotation
within the connector shell. |Inserts shall be of a one piece or two piece
construction and shall be such that they will not crack, chip, or break in
normal service or assenbly. Inserts glued or bonded together shall not be
used. The insert dinensions shall be as specified (see 3.1). The insert hole
configuration shall conformto the dinmensions shown on figure 1

3.5.3.1 MNumber of termni, arrangenent, and spacing. The insert pattern
that is, the nunber of termni, their arrangenent and spacing shall be as
specified in Appendix B. Every term nus position shall accept either optica
or dunmmy termni.

3.5.3.2 Terninus insertion and renoval nethods. Optical term nus insertion
shal | be acconplished by inserting the term nus, using a termnus insertion
tool, into the rear of the connector insert. A neans for |ocking the term nus
in place shall be provided. Optical term nus renmoval shall be acconplished by
inserting the termnus renmoval tool into the front of the connector and by
forcing the term nus out the rear of the connector. The individual term ni
shal |l be positively retained in the connector when installed with the term nus
insertion tool and shall be capable of being renpved w thout termnus or
i nsert damage when using the term nus renoval tool. Requirenents for these
tools shall be as specified (see 3.1).

3.5.4 Assenbly methods. Connector assenbly shall be acconplished in
accordance with M L-STD 2042.
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RP? RP1
| 225 MIN (.625)
2 PLS
60°+55 e .097 +.004
2 PLS 2 PLS
.485 140
+.002 £ 002 ———@_1o4f-88§
2 PLS ™
!
g.137 MIN — 52 73 ol
2 PLS
f ~
FREE 450 60°:5° P 121 +.002
' . 2 PLS 2 PLS
2 PLS 2 0 —er] |l
003 [ A
0 rs 5]

PIN CAVITY
SOCKET CAVITY

Not es:
1. Mating cavities to be aligned IZJ.EMO and insert faces abutted
when connectors are nated.
2. The follow ng dimensions should be used as a reference:

M29504/1 and /12 pin termni protrude .342 fromR P.1

M29504/ 14 ceramic tip pin termni protrude .378 fromR P. 1
M29504/2 and /13 socket termini with alignnment sleeve protrude
.428 fromR P. 2

M29504/ 15 ceramic tip socket termini with alignnent sleeve
protrude .423 fromR P.2

I nches mm I nches Mm

. 001 0.03 . 137 3.48
. 002 0. 05 . 140 3.56
. 003 0. 08 . 225 5.72
. 004 0.10 . 342 8. 69
. 010 0.25 . 378 9. 60
. 097 2.46 . 423 10. 74
. 104 2.64 . 428 10. 87
.121 3.07 . 485 12. 32
. 125 3.18 . 625 15. 88
. 129 3.28

FIGURE 1. Termini cavity di nensions.




MIL-PRF-28876E

3.6 Backshells and insert retention nuts.

3.6.1 Backshells. Backshells shall conformto the requirenents as
specified (see 3.1). The backshells shall be provided with cable strain
relief as specified (see 3.1). The backshells shall be free of any sharp
edges or other configurations that could cause damage to optical fibers
ext endi ng through them

3.6.2 Insert retention nuts. Insert retention nuts shall conformto the
requi renents as specified (see 3.1). The insert retention nuts shall be
provi ded without cable strain relief as specified (see 3.1). The insert
retention nuts shall be free of any sharp edges or other configurations that
coul d cause damage to optical fibers extending through them

3.7 Protective caps or covers. Al optical connectors (plugs and
receptacl es) shall be provided with throwaway caps or covers. The cap or
cover shall be free of nold release, lubricants, or any other contani nants.

3.8 Dust covers. Dust covers shall conformto the requirenents as
specified (see 3.1). The dust covers shall be free of any sharp edges or any
ot her configurations that could cause damage to the optical termni.

3.9 Tools. Tools used to term nate connectors onto cables shall be as
specified (see 3.1).

3.10 Visual and nechani cal

3.10.1 Size. Wien examned in accordance with 4.6.2.1, the dinensions and
di nensi onal tol erances for the connector parts shall be as specified (see
3.1).

3.10.2 Weight. When tested in accordance with 4.6.2.2, the weight of the
connector parts shall be as specified (see 3.1).

3.10.3 ldentification marking (see 4.6.2.3). ldentification nmarking shal
be as specified in 3.10.3.1 and 3.10.3.2. Markings shall be |egible and

permanent. Markings shall be legible to the extent that none are mssing, in
whol e or in part, faded, blurred, smeared or shifted (dislodged) and shall be
readi |y readable. Contrast between characters and surface shall be good.

Mar ki ngs shall be permanent to the extent of w thstanding cl eani ng procedures
and of withstandi ng environmental and nechani cal perfornmance tests conduct ed.

3.10.3.1 Connectors, backshells, and dust covers. Connectors, backshells,
and dust covers shall be identified with markings that are permanent, clearly
visible and legible. Ildentification nmarking shall include the PIN and either
t he manufacturer's CAGE code, nane or |ogo. Connectors shall also be marked
with a yellow band in accordance with EI A-359, or the phrase "FIBER OPTICS" as
specified (see 3.1).

3.10.3.2 lnserts. Marking shall correspond between mating inserts and
shal |l be as specified in Appendix B. Raised or depressed characters shall not
be used on mating faces. Term nus |locations shall be designated by
identifiable characters on the front and rear faces of the insert or the
i nsert assenmbly. Character position and arrangenment shall assure appropriate
term nus cavity identification
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3.10.3.3 JAN and J marking. The United States Governnent has adopted and is
exercising legitimte control over the certification marks "JAN' and "J",
respectively, to indicate that itens so marked or identified are nanufactured
to, and nmeet all the requirements of specifications. Accordingly, itens
acquired to, and neeting all of the criteria specified herein and in
appl i cabl e specifications shall bear the certification mark "JAN' except that
items too small to bear the certification mark "JAN' shall bear the letter
"J". The "JAN' or "J" shall be placed i mediately before the part nunber
except that if such location would place a hardship on the nanufacturer in
connection with such marking, the "JAN' or "J" may be located on the first

I ine above or bel ow the part nunber. [Itens furni shed under contracts or
orders which either permt or require deviation fromthe conditions or
requirenents specified herein or in applicable specifications shall not bear
"JAN' or "J". In the event an itemfails to meet the requirenments of this
specification and the applicable specification sheets, the manufacturer shal
renove conpletely the mlitary part number and the "JAN' or the "J" fromthe
sanple tested and also fromall itens 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 Registration Number 1,586,261 for the certification mark "J".

3.10.4 Worknmanship. Al details of workmanship shall be as specified
herei n when exam ned in accordance with 4.6.4. Connector parts shall be
di mensionally uniformand free of manufacturing flaws that woul d degrade
performance, inhibit proper connection to interfacing el enents, and otherw se
yield an inferior product. The following shall be a mniml |evel of visua
exam nation to be performed and is not intended to restrict other pertinent
wor kmanshi p exam nati ons:

a. Loose termni, inserts, or other connector parts which adversely effect
t he environnental sealing, or degrade optical termini alignment shal
not be permtted.

b. Peeling or chipping of plating or finish, galling of mating parts
i ndi cati ng excessive wear, nicks, burrs, or other substandard connector
surface bl em shes shall not be permtted.

3.10.5 Screw threads. When tested in accordance with 4.6.2.5, slight
out - of -roundness beyond the tol erances specified is acceptable if the threads
can be checked wi thout forcing the thread gauges. Screw threads may be
relieved provided the relief does not interfere with proper performance of the
screw t hreads.

3.10.6 Miintainability. The connectors shall require no preventive
mai nt enance.

3.11 Optical performance. The optical performance requirenents of 3.11.1
through 3.11.5 shall be used to nonitor effects of the inspection requirenents
specified in 3.12 and 3.13 as required by 4.4 and 4.5. 3.

3.11.1 Insertion loss. The initial insertion |loss and the insertion |oss
verified at any tinme during testing for a nmated pair of connectors shall be
not greater than the values specified in table | for each of the mated
measurenents. The insertion |oss shall be measured for 10 mates and demates
except ;or shel |l size 23 which shall be nmeasured for 5 mates and demates (see
4.6.3.1).

10
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TABLE |. Insertion |oss.
Fi ber Type Ter m nus Fi ber Initial I nsertion
(M L- PRF- (M L- PRF- style I nsertion | oss
49291) 29504) | oss (dB) verification
(dB)
/3 /1 or /12 50/ 125 2.0 2.0
/3 /2 or /13 50/ 125 2.0 2.0
/4 /1 or /12 100/ 140 1.5 1.5
/4 /2 or /13 100/ 140 1.5 1.5
/6 /14 62.5/125 0.75 1.25
/6 /15 62.5/125 0.75 1.25
17 /14 SM 0.75 1.25
/7 /15 SM 0.75 1.25

3.11.2 Discontinuities. Wen nmeasured in accordance with 4.6.3.2, 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 nbde ternmini, a discontinuity
is considered to be a reduction of optical transmittance of 0.5 dB or nore for
a duration of 50 m croseconds or nore (during vibration) or 100 mlliseconds
or nmore (during shock).

3.11.3 Crosstalk. Wen connectors with 3 or nore channels are tested in
accordance with 4.6.3.3, the signal power levels, or sumof |evels of the
passi ve channel or channels, shall be below the signal |evel of the active
channel by at |east 60 dB

3.11.4 Change in optical transnmittance. Wen tested in accordance with
4.6.3.4, the change in optical transmittance shall be less than 0.5 dB

3.11.5 Return loss. Wen neasured in accordance with 4.6.3.5, the return
| oss of a standard polish nultinbde or single node optical term nus shall be
not less than 30 dB. The return |loss of an enhanced polish single node
optical termnus shall be not |ess than 40 dB

3.12 Functional requirenents.

3.12.1 Insert retention radial strength. Wen tested in accordance with
4.6.4.1, connector inserts shall withstand the cl ockwi se and countercl ockw se
radi al torque specified in table Il for a mninmumperiod of one mnute. No
rotational displacement shall be observed between the inserts and their shel
body during or after the test exposure.

TABLE I'l. 1Insert retention radial strength.
Connect or Maxi mum r adi al
shel | size t or que
(inch pounds (N-m)
11 15 (1.7)
13 20 (2.3)
15 25 (2.8)
23 30 (3.4)
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3.12.2 Insert retention axial strength. Wen tested in accordance with
4.6.4.2, connector inserts shall wthstand an applied mni num pressure of 100
pounds per square inch (0.69 Ma) in both the forward direction and the
backward direction for a mnimmperiod of 1 minute w thout cracking,
breaki ng, or being dislocated fromtheir nornal positions in the connector
shell. No axial displacenment detrinental to performance shall be observed
between the inserts and their shell body during or after the test exposure.

3.12.3 Ternminus insertion and renoval forces. Connectors shall be tested
in accordance with 4.6.4.3. The terminus insertion force and the force
required to renove unl ocked ternini shall not exceed 22.0 pounds (98 N)

3.12.4 Terninus retention force. Wen tested in accordance with 4.6.4.4
and subjected to axial |oads of 22.0 pounds (98 N) ternmini shall be retained
in their inserts and axial displacenents of the termni shall not exceed 0.015
inch (0.38 mm.

3.12.5 Mintenance aging. Connectors with renovable ternini shall be
tested in accordance with 4.6.4.5. Connectors shall show no visible evidence
of wear or deformation which may degrade their ability to performas
specified. The term nus insertion and renpoval forces requirenent of 22.0
pounds (98 N) (see 3.12.3) shall be net.

3.12.6 Connector coupling engagenent and di sengagenent torque. Wen tested
in accordance with 4.6.4.6, the maxi mum coupling ring and coupling screw
engagement and di sengagenent torques shall be as specified in table II1.

TABLE IIl1. Connector coupling engagenent
and di sengagenent torques.

Connect or Connect or coupling

shel | size engagenent

and di sengagenent
torque (inch-
pounds (N-m)

11 15 (1.7)
13 15 (1.7)
15 25 (2.8)
23 50 (5.7)

3.12.7 Backshell and insert retention nut attachnent. Wen tested in
accordance with 4.6.4.7, the mnimum backshell or insert retention nut
di sengagenent torque shall be as specified in table Ill. No evidence of
excessi ve thread binding, seal pinching, or any contam nation buil dup shall be
observed.

3.13 Mechanical requirenents

3.13.1 Cable pull out force (connectors with backshells only). Wen tested
in accordance with 4.6.5.1, the mninumcable to connector pullout strength
shal |l be 162 pounds (720.3 N). There shall be no evidence of cable jacket
damage, cable strain relief failure, cable to backshell seal damage,

di stortion or bending of netallic connector parts, or cable di sengagenment from
the cable strain relief. The connector shall neet the requirenents of 3.11.4
during and after the test.

12
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3.13.2 External bending nonent (connectors with backshells only). Wen
tested in accordance with 4.6.5.2, connectors and backshells shall exhibit no
vi si bl e evidence of damage that nay degrade their ability to performas
specified (see 3.1).

3.13.3 Cable seal flexing. When tested in accordance with 4.6.5. 3,
connector strain relief mechanisms shall prevent [oss of environnental sealing
or other damage which may inpair the connector operation

3.13.4 Twist. Whien tested in accordance with 4.6.5.4, connector seals
shal | not be rendered inoperable nor shall any other connector danmage occur
The change in optical transmttance attributable to the connector shall be
less than 0.5 dB during and after the test.

3.13.5 Mating durability. Wen tested in accordance with 4.6.5.5, mating
connectors shall show no evidence of nechanical defects detrinmental to
connector operation. The connector shall neet the requirements of 3.11.4
during and after the test.

3.13.6 |Ilnpact. Wen tested in accordance with 4.6.5.6, connectors shal
not be visibly damaged or otherw se rendered unfit for operational use. The
requi rements of 3.11.4 shall be met after the test.

3.13.7 Crush. When tested in accordance with 4.6.5.7, connectors shal
show no evidence of inability to mate or unnate, broken parts, |oss of optical
continuity, or danmage to shells, backshells, or dust covers. The requirenments
of 3.11.4 shall be met during and after the test.

3.14 Environnental reqguirenents.

3.14.1 Tenperature ranges. The connectors shall neet all requirenents
specified (see 3.1), during the specified operating environments and after the
speci fied storage environnments. The operating tenperature range and storage
tenmperature range shall be as shown in table IV, as specified (see 3.1).

TABLE |V. Tenperature ranges.

Qper ating St orage extrenes Non- oper ati ng
extremes (°C) (°O extremes (°C)
-28 to +65 -40 to +70 -40 to +70

3.14.2 Thernmal shock. When tested in accordance with 4.6.6.1, connectors
shal I show no evi dence of mechani cal danmage, |oosening of conponent parts,
separ ati on of bonded surfaces, or other damage detrinmental to the operation of
the connector. The connector shall neet the requirements of 3.11.4 after the
test.

3.14.3 Tenperature/humidity cycling. Wen tested in accordance wth
4.6.6.2, connector parts shall not swell or otherw se degrade such that
connector performance is inmpaired. The requirements of 3.11.4 shall be net
during and after the test.

13
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3.14.4 Tenperature cycling. Wen tested in accordance with 4.6.6.3, a post
test visual exam nation of the test connectors shall reveal no evidence of
connector part dinensional change, no | eakage of waterproofing conpounds or

ot her apparent |oss of sealing capability, no surface or identification
mar ki ng i mpai rnment, no coupling-thread binding or other evidence of mating or
unmating incapability, and no other damage detrimental to the operation of the
connector. The requirenments of 3.11.4 shall be met during and after the test.

3.14.5 Life aging. Wen tested in accordance with 4.6.6.4, connectors
subj ected to these specified accel erated agi ng exposures shall not exhibit
vi sual evidence of dinensional change, opening of seals, cracking or crazing
of components or finishes, identification marking inpairnent, fusion or
sei zure of mating parts, |eakage of waterproofing compounds or other effects
detrimental to connector operation. The connector shall meet the requirenments
of 3.11.4 after the test. Connectors with dielectric inserts shall neet the
insert retention radial strength (see 3.12.1) and insert retention axial
strength (see 3.12.2) requirenments after aging.

3.14.6 Freezing water. Wien tested in accordance with 4.6.6.5, connectors
shal |l not be physically damaged. The connectors shall mneet the optica
requirenents specified in 3.11.4 during and after the test.

3.14.7 Sand and dust. When tested in accordance with 4.6.6.6, the
connectors shall show no evidence of physical damage which will adversely
af fect the operation of the connector. The change in optical transnittance
requi renents of 3.11.4 shall be met during and after the test, and coupling
torques requirenents of 3.12.6 shall be net after the test.

3.14.8 Terninus cleaning. After cleaning the term nus in accordance with
4.6.6.7, the marking requirements of 3.10.3 and the change in optica
transmttance of 3.11.4 shall be net after the test.

3.14.9 Electromagnetic effects. When tested in accordance with 4.6.6.8 the
propagated radi o frequency (RF) attenuation of the connector shall be not |ess
than 60 dB for frequencies not greater than 10 GHz.

3.14.10 Fluid inmersion. Wen tested in accordance with 4.6.6.9, visua
exam nation of the test connector shall reveal no swelling or softening of
material, no | oss of sealing capability or identification marking and no
di scoloration or other effects detrinmental to the intended use of these
connect ors.

3.14.11 Salt spray (corrosion). Wen tested in accordance with 4.6.6. 10,
no visible evidence of salt penetration into the connector seal ed area shal
be observed. No corrosive effects shall be seen on the external connector
parts that would be detrimental to the operation of the connector

3.14.12 Flanmmmbility. When tested in accordance with 4.6.6.11, the mated
cabl e-connector assenbly shall neet the optical requirenents of 3.11.4. The
unmat ed connector assenbly shall not exceed a combined flame and aftergl ow
extinguishing tinme of 30 seconds after renoval of the applied flame. There
shall be no dripping that will cause the flammble material to ignite and
there shall be no violent burning or explosive type fire.

3.14.13 Fungus resistance. When tested in accordance with 4.6.6.12,
pol ymeric connector materials shall show sparse or very restricted m crobial
growm h and reproduction with mnor or inhibited substrate utilization. There
shall be little or no chenmical, physical or structural change detectable.
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3.14.14 (Ozone exposure. \Wen tested in accordance with 4.6.6.13, seals
shal | show no evi dence of excessive swelling or enbrittlement which may
degrade environnental isolation

3.14.15 Vibration. \When tested in accordance with 4.6.6.14, connectors
shal |l not exhibit visual evidence of |oosening of parts for frequencies |ess
than 75 Hz, relative nmotion between parts or other damage whi ch can produce
physi cal distortion or wear and may result in fatigue of the mechanical parts
or failure of the connector operation. The requirenents of 3.11.2 shall be
met during the test and 3.11.4 shall be nmet after the test.

3.14.16 Shock. When tested in accordance with 4.6.6.15, connectors shal
not be damaged and there shall be no | oosening of parts. The requirenents of
3.11.2 shall be met during the test and 3.11.4 shall be net after the test.

3.14.17 Water pressure. Wen tested in accordance with 4.6.6.16, visua
i nspection of the test connector shall reveal no penetration of water into the
seal ed region of the mated connector. The requirements of 3.11.4 shall be net
after the test.

4. VERI FI CATI ON

4.1 Verification program Requirenments for the verification program shal
be as identified in the qualification instructions (see 6.3.3).

4.1.1 Assenbly plants. Assenbly plants nust be listed on, or approved for
listing on, the applicable qualified products list. The assenbly plant shal
use only piece parts supplied by the qualified connector manufacturer. No
testing other than visual exam nation is required of certified piece parts
obtained fromthe qualified connector nmanufacturer, except when there is cause
for rejection. Al assenblies produced at the assenbly plant shall be
subj ected to exam nation of the product to assure that the assenbly process
conforms with that established at the qualified manufacturing plant. Quality
control requirenents, shall be the same as required for the qualified
connect or manuf act urer

4.2 Test equipnent and inspection facilities. Requirements for test
equi prent and i nspection facilities shall be as identified in the
qual i fication instructions (see 6.3.4).

4.3 |nspections.

4.3.1 Cassification of inspections. The inspections specified herein are
classified as foll ows:

a. Qalification inspection (see 4.4).
b. Conformance inspection (see 4.5).
4 2 lnspection conditions. Unless otherw se specified, all inspections

. 3.
shal |l be perfornmed in accordance with the test conditions specified in
TI A/ El A-455 or as specified herein.

4.4 Qualification inspection. Qualification inspection shall be perforned
at a | aboratory acceptable to the Government (see 6.3) on sanple units
produced with equi pment and procedures normally used in production. This
i nspection shall consist of perform ng the inspections and optical tests
specified in table V, in the sequence shown therein, on the qualification test
sanpl es specified in 4.4.1
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4.4.1 Test sanples. Fiber optic connector parts conplying with the
specified requirenents (see 3.1) shall be submitted for qualification. The
parts submitted for qualification shall be selected fromunits produced on
typi cal manufacturing Iines. The manufacturer shall provide a counterpart
connector for each connector subjected to qualifying tests requiring mating
assenblies. The counterpart connectors provided for this purpose shall be
new, previously qualified connectors or new connectors subnmitted for
qualification testing. For those tests specifying the use of mated
connectors, optical and mechanical test assessnents shall be nade using the
assi gned counterpart connector for those test neasurements as required.

4.4.1.1 Sanple size. Six mating pairs shall be submitted for qualification
testing. These connectors shall consist of ML-PRF-28876/2 wall (panel)
nmount ed receptacles with strai ght backshells and M L-PRF-28876/7 plugs wth
strai ght backshells or ML-PRF-28876/1 wall (panel) nounted receptacles with
M L- PRF- 28876/ 27 backshells and M L- PRF-28876/6 plugs with M L-PRF-28876/27
backshel I s as specified (see 3.1).

4.4.1.2 Sanple preparation. Unless otherw se specified, connectors shal
be fully assenbl ed i nto cabl e-connector assenblies using the types of cable
specified in the applicable connector specification sheet (see 3.1).
Connector termini shall be optically finished with ternmini properly seated
within their inserts. For mated connectors, full sealing capability shall be
provi ded as specified. Connectors shall be provided with backshell, and
attached to an appropriate length of the specified cable type.

4.4.1.2.1 Ternini. The mninum nunber of active termni required for
testing for each shell size shall be as follows: A mninmmof two termni
shal |l be active in connectors of shell size 11. A mininmumof four termni
shal |l be active in connectors of shell sizes 13 and 15. A mini num of eight
termini shall be active in connectors of shell size 23. For shell sizes 15
and 23, the active termni shall be placed at different |ocations in each of
t he six sanpl es.

4.4.2 |nspection routine. Connector parts shall be tested in accordance
with the sequence of table V. Manufacturers desiring qualification for only
backshel I s or dust covers shall, at a mninmum test connectors as specified in
4.4.1 in those tests indicated in table V. Goup Il, IIl and IV testing may
be conducted sinultaneously.

4.4.2.1 Qualification of nmodified designs. Qualification inspection of
items which contain design changes from previously qualified items may be
limted to a subset of the qualification inspections identified in 4.4.2.
Qualification inspection reductions will be deternmi ned by the qualification
activity based on the extensiveness of the design changes and the antici pated
ef fects of those changes on the item perfornance.

4.4.3 Failures. One or nore failures shall be cause for refusal to grant
qual i fication approval.

4.4.4 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 with respect to this particul ar
specification. The manufacturer shall inmrediately notify the qualifying
activity at any tinme that the inspection data indicates failure of the
qualified product to nmeet the performance requirenents of this specification
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TABLE V. Qualification Inspection 1/.

Part applicability Requi r enent Test
| nspection par agr aph met hod
Test s Connect or Back- Dust
shel | covers
Goup | (6 mated pairs)
Interoperability 5/ X X 3.4.3.2 4.7
Vi sual and nechani cal 3.10 4.6.2
Si ze X X X 3.10.1 4.6.2.1
Wi ght X X X 3.10.2 4.6.2.2
Identification marking X X X 3.10.3 4.6.2.3
Wor krmanshi p X X X 3.10.4 4.6.2. 4
Screw t hr eads X X 3.10.5 4.6.2.5
Functi ona
Insert retention X 3.12.1 4.6.4.1
radi al strength
Insert retention axial X 3.12.2 4.6.4.2
strength
Term nus insertion and X 3.12.3 4.6.4.3
renpval forces
Term nus retention X 3.12. 4 4.6.4.4
force
Mai nt enance agi ng X X 3.12.5 4.6.4.5
Connect or coupling X 3.12.6 4.6.4.6
engagenent and
di sengagenent torque
Backshel | and insert X X 3.12.7 4.6.4.7
retention nut
at t achment
Opti cal 3.11
I nsertion |oss X X 3.11.1 4.6.3.1
(initial)
Return | oss X X 3.11.5 4.6.3.5
Crosstal k X 3.11.3 4.6.3.3
Goup Il (2 mated pairs)
Cable pull out force X X 3.13.1 4.6.5.1
Ext ernal bendi ng nonent X X 3.13.2 4.6.5.2
Cabl e seal flexing X X 3.13.3 4.6.5.3
Twi st X X X 3.13.4 4.6.5.4
Mating durability X 3.13.5 4.6.5.5
Return | oss X 3.11.5 4.6.3.5
| npact X X X 3.13.6 4.6.5.6
Crush X X 3.13.7 4.6.5.7
I nsertion | oss X 3.11.1 4.6.3.1
verification X 3.14.15 4.6.6.14
Vi brati on X
Shock X X 3.14.16 4.6.6.15
WAt er pressure X X 3.14. 17 4.6.6.16
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TABLE V. Qualification Inspection - (Continued).
Part applicability Requi r enent Test
I nspection par agr aph met hod
tests Connect or | Back- Dust
shel | covers
Goup 111 (2 mated pairs)
Thermal shock X X 3.14.2 4.6.6.1
Tenmperature/ hunidity X X 3.14.3 4.6.6.2
cycling
Tenmperature cycling X X 3.14.4 4.6.6.3
Li fe agi ng X X 3.14.5 4.6.6.4
Insert retention radial X 3.12.1 4.6.4.1
strength 2/
Insert retention axial X 3.12.2 4.6.4.2
strength 2/
Freezi ng wat er X X
Insertion |oss X 3.14.6 4.6.6.5
verification 3.11.1 4.6.3.1
Sand and dust X X X 3.14.7 4.6.6.6
Connect or coupling X X 3.12.6 4.6.4.6
engagenment and
di sengagenent torque
Term nus cl eani ng X 3.14.8 4.6.6.7
I dentification marking X X X 3.10.3 4.6.2.3
Goup IV (2 mated pairs
and parts)
El ectromagnetic effects X X X 3.14.9 4.6.6.8
(2 mated pairs) 4/
Fl uid i mersion X X 3.14.10 4.6.6.9
(2 mated pairs)
Salt spray X X X 3.14.11 4.6.6.10
(2 mated pairs)
Fl ammability X X 3.14.12 4.6.6.11
(1 mated pair)
Fungus resi stance X X X 3.14.13 4.6.6.12
(parts 3/)
Ozone exposure (parts 3/) X X 3.14. 14 4.6.6.13
1/ Goup | mated pairs are to be used for groups Il, Ill, and IV.
2/ Performonly for connector sanples utilizing non-netallic inserts.
3/ Polyneric parts from1l nated pair
4/ Performonly for connector sanples utilizing non-netallic inserts or non-
nmetal | i ¢ backshel | s.
5/ Separate sanples are required for interoperability testing. Connector

interoperability sanples are to be fully populated with term ni on single

fi ber cable and configured w thout

backshel | s. Backshel

i nteroperability

sanples are to be constructed with term nated cables that fully popul ate
the connector of the shell size under
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4.4.4.1 Additional shell sizes. Retention of qualification for all shel
sizes may be granted after conpletion of testing for one shell size as
determ ned by the qualifying activity.

4.4.5 Qualification of additional connectors and backshells. Qualification
of wall (panel) nounted receptacles shall qualify straight (in-1ine) and
jamut nounted receptacles. Each shell size shall be qualified separately.
Qualification of the straight backshell shall qualify the 45° and 90°
backshel s for that shell size.

4.4.5.1 Additional shell sizes. |If a connector of one shell size is
qualified, and connectors of a second shell size with simlar design,
construction, and materials neet the visual and mechanical, size, weight,
identification marki ng, workmanship, screw thread, insert retention radial
strength, insert retention axial strength, coupling engagenent and
di sengagenent torque, backshell and insert retention nut attachment, insertion
| oss, return loss, cable pull out, external bending nonent, cable sea
flexing, mating durability, inpact, crush, vibration, shock, water pressure,
t hermal shock, tenperature cycling and el ectromagnetic effects inspections
herein, then the connectors of the second shell size are qualified.

4.4.5.2 _Alternate insert materials. |If a connector with an insert of one
material is qualified, and connectors with an insert of a second naterial neet
the interoperability, visual and nechanical, size, weight, identification
mar ki ng, worknanship, insert retention radial strength, insert retention axial
strength, termnus insertion and renoval force, ternminus retention force,

mai nt enance agi ng, insertion |loss, return | oss, shock, tenperature cycling,
life aging, electromagnetic effects, flammbility, fungus resistance, and
ozone exposure inspections herein, then the connectors with the second insert
material are qualified. Connector interoperability shall be performed using
previously qualified plug/receptacle connector with a m nimumof two termni
fromall qualified vendors.

4.4.5.3 Aternate shell/backshell materials. |f a connector with a
shel I / backshel | of one material is qualified, and connectors with
shel | s/ backshel | s of a second material nmeet the visual and mechanical, size,
wei ght, identification marking, workmanship, screw thread, insert retention
radi al strength, insert retention axial strength, coupling engagenent and
di sengagenent torque, backshell and insert retention nut attachment, insertion
| oss, return loss, cable pull out, external bending nonment, nating durability,
i mpact, crush, shock, water pressure, thermal shock, tenmperature hum dity
cycling, tenmperature cycling, life aging, sand and dust, fluid i mersion, salt
spray, flammability, fungus resistance, and ozone exposure inspections herein,
then the connectors with shells/backshells of the second material are
qualified.

4.4.5.4 Aternate plating processes. |If a connector with one plating is
qualified, and connectors with a second plating neet the visual and
mechani cal , weight, identification marking, workmanship, external bending
nonent, mating durability, thernal shock, sand and dust, el ectromagnetic
effects, fluid imrersion, and salt spray inspections herein, then the
connectors with the second plating are qualified.

4.4.5.5 Joint qualification of connectors and term ni. Connectors may be
qualified using previously qualified termini or using unqualified term ni
Connectors may be qualified using either nultinode term ni or single node
termni. Connectors may be qualified using both rmultinode termini and single
node termni. In all cases, the failure of any inspection by any term nus
shal |l be cause for refusal to grant qualification approval.
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4.5 Conformance inspection. Conformance inspection shall consist of the
i nspections and optical tests specified for group A inspection (table VI),
group B inspection (table VII1), and group C inspection (table VIII).
Requirenents for alternate forms of conformance inspection shall be as
identified in the qualification instructions (see 6.3.5).

4.5.1 lnspection of product for delivery. |Inspection of product for
delivery shall consist of group A inspection

4.5.1.1 Inspection lot. The inspection |lot shall consist of the nunber of
units offered for inspection at one tinme, and all of the sane design as
covered by one specification sheet.

4.5.1.1.1 Sanple unit. A sanple unit shall be selected at random fromthe
i nspection lot. For conformance inspections, a sanple unit shall consist of
an individual unit of supply.

4.5.1.2 Goup A inspection. Goup A inspection shall consist of the
i nspection tests specified in table VI. Al connector parts in the inspection
sampl e shall be subjected to the inspection tests |listed.

4.5.1.2.1 Sanpling plan. Goup A inspection shall be perfornmed on 100
percent of delivered product.

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

4.5.1.2.3 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
t esti ng.

TABLE VI. Goup A inspection.

Part applicability Requi r enent Test
| nspection par agr aph nmet hod
tests Connect or Back- Dust
shel | covers
Vi sual and nechani ca
Size 1/ X X X 3.10.1 4.6.2.1
Wei ght 1/ X X X 3.10.2 4.6.2.2
Identification marking X X X 3.10.3 4.6.2.3
Wor krmanshi p X X X 3.10.4 4.6.2. 4
Screw t hreads 1/ X X 3.10.5 4.6.2.5
Functi ona
Backshel | and insert X X 3.12.7 4.6.4.7
retention nut
attachment
1/ In process inspections or controls may be used to verify confornmance to

t hese requirenents.

4.5.2 Goup B inspection. Goup B inspection shall consist of the tests
specified in table VII in the order shown. Goup B inspection shall be
performed on sanple units selected frominspection |ots which have passed
group A inspection. The maximumtinme fromthe end of one group B inspection
to the beginning of the followi ng group B inspection shall be not greater than
24 nont hs.
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4.5.2.1 Sanpling plan. Every 24 nonths, connector sanple units which have
passed group A inspection shall be selected to provide sanple units for group
B i nspection.

4.5.2.2 Failures. |If one or nore sanple units fail to pass group B
i nspection, the ot fromwhich the samples were selected shall be rejected.

4.5.2.3 Disposition of sanple units. Sanple units which have been
subj ected to group B inspection nay be delivered on the contract or purchase
order.

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

TABLE VII. Goup B inspection.
Part applicability Requi r ement Test
I nspection par agr aph nmet hod
tests Connecto | Back- Dust
r shel | covers
Opt i cal
I nsertion | oss X 3.11. 1 4.6.3.1
(initial)
Functi ona
Connect or coupling X X 3.12.6 4.6.4.6

engagerent and
di sengagenent torque

Insert retention X 3.12.1 4.6.4.1
radi al strength

Insert retention axial X X 3.12.2 4.6.4.2
strength

Term nus retention X 3.12.4 4.6.4.4
force

4.5.3 Periodic inspection. Periodic inspection shall consist of group C
Except where the results of these inspections show nonconpliance with the
appl icabl e requirements (see 4.5.3.1.5), delivery of products which have
passed groups A and B inspections shall not be del ayed pending the results of
peri odi ¢ i nspection.

4.5.3.1 Goup Cinspection. Goup Cinspection shall consist of the
i nspections specified in table VIII, in the order showmn. Goup C inspection
shal | be nade on sanple units selected frominspection |ots which have passed
groups A and B inspections.

4.5.3.1.1 Sanple unit preparation. Connectors shall be fully assenbl ed
i nto cabl e-connector assenblies using the types of cable specified in the
appl i cabl e connector specification sheet (see 3.1). Connector termni shal
be optically finished with termni properly seated within their inserts. For
mat ed connectors, full sealing capability shall be provided as specified (see
3.1). Connectors shall be provided with backshell, and attached to an
appropriate length of the specified cable type.
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4.5.3.1.1.1 Termni. The mninmmnunber of active termni required for
testing for each shell size shall be as follows: A mninmmof two termni
shal |l be active in connectors of shell size 11. A minimmof four termni
shall be active in connectors of shell sizes 13 and 15. A mini num of eight
termini shall be active in connectors of shell size 23. For shell sizes 15
and 23, the active termni shall be placed at different |ocations in each of
the four sanples.

4.5.3.1.2 Sanpling plan. Goup Cinspection shall be perforned on four
connectors of the sane PINwith their mating connectors 60 nonths after
initial qualification and within each 5 year period thereafter. Al mating
pairs shall be subjected to group | tests. Mated pairs fromthe group | tests
shal | be divided anmong the group Il and Il tests.

4.5.3.1.3 Failures. One or nore specinmen or sanple unit failures shal
constitute group C inspection failure.

4.5.3.1.4 Disposition of sanple units. Sample units which have been
subj ected to group C inspection shall not be shipped.

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

4.6 Methods of inspection

4.6.1 Equivalent test nmethods. The use of equivalent test methods 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).

4.6.2 Visual and nmechanical inspection. Connector parts shall be exani ned
in accordance with TIA-455-13 to verify that materials, design, construction
physi cal di mensi ons, marking, and workmanship are in accordance with the
applicable requirenments (see 3.3, 3.4, and 3.5).

4.6.2.1 Size. Each of the dinensions specified (see 3.1) for the connector
parts shall be neasured using calibrated measuring devices with the precision
and accuracy appropriate for the tol erances specified (see 3.1). Dinensions
shall be in accordance with the applicable specification sheets (see 3.10.1).

4.6.2.2 Weight. The connector parts shall be weighed using calibrated
scal es, having the range, precision, and accuracy appropriate for the
tol erances specified (see 3.1 and 3.10. 2).

4.6.2.3 ldentification marking. |Identification marking on connectors,
backshel I's, and dust covers shall be visually exam ned and nmeasured for
conformance with the requirenents of 3.10.3. |Inspection for |egible markings

shal |l be perfornmed froma distance of at |east 6 inches with nornal room
[ighting and without the aid of magnification

4.6.2.4 Wrkmanship inspection. The connectors, backshells, and dust
covers shall be visually exam ned to verify that they neet the workmanship
requi rements of 3.10. 4.

4.6.2.5 Screw threads. Screw threads shall be checked after protective
coating by nmeans of ring and plug gauges (see M L-STD 1373 for guidance).
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TABLE VIII. Goup Cinspection.
Part applicability Requi r enent Test
I nspection par agr aph met hod
Test s Connec- Back- Dust
t or shel | covers
Goup I (Al mated pairs)
Opt i cal
I nsertion |oss X X 3.11.1 4.6.3.1
Return | oss (SM X X 3.11.5 4.6.3.5
Functi ona
Term nus insertion and X 3.12.3 4.6.4.3
removal forces
Goup Il (2 mated pairs)
Cable pull out force X X 3.13.1 4.6.5.1
Cabl e seal flexing X X 3.13.3 4.6.5.3
Twi st X X 3.13. 4 4.6.5.4
Mating durability X 3.13.5 4.6.5.5
Return | oss X 3.11.5 4.6.3.5
I nsertion | oss X 3.11. 1 4.6.3.1
verification
Shock X 3.14. 16 4.6.6.15
WAt er pressure X X 3.14. 17 4.6.6.16
Goup Il (2 mated pairs)
Tenmperature/ hunidity X 3.14.3 4.6.6.2
cycling
Li fe agi ng X 3.14.5 4.6.6.4
Insert retention radial X 3.12. 1 4.6.4.1
strength 1/
Insert retention axial X 3.12.2 4.6.4.2
strength 1/
Identification marking X X X 3.10. 3 4.6.2.3

1/

4.6.3 Optical

conf ormance test nethods.

Cl addi ng power shal

Tests are only applicable for connectors with nonnmetallic inserts.

be renoved

In those cases where the fiber coating does not adequately performthis

functi on,
t er m nus,

cl addi ng node

optical discontinuity.
For multi node fi bers,
| aunch conditi ons shal

strippers shall

source used shal
be as specified in table I X
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be noncoherent.

be used between the source and the
and between the term nus and the detector
be concat enated during the neasurenent of change in optica
The center wavel ength of test shal
t he opti cal

Multiple fibers may not
transmttance or

be 1300 + 20 nm

Li ght
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TABLE | X. Light [aunch conditions.

Fi ber Launch conditi ons
type

Singl e 30 mm di anet er mandr el
node

Mul ti nmode Uni form overfil

(initial Insertion |oss
only) and 70/ 70
restricted or

equi val ent

4.6.3.1 |Insertion loss (see 3.11.1). The initial insertion |oss of
mul ti node connectors shall be neasured in accordance with nmethod A of TIA El A
455- 34, using both 70/70 and overfill launch conditions. For subsequent
insertion loss tests, 70/70 | aunch conditions or equival ent shall be used.
The insertion |oss of single node connectors shall be neasured in accordance
with nethod B of TIA El A-455-34.

4.6.3.2 Discontinuities (see 3.11.2). The connector shall be tested in
accordance with TI A/ El A-455-32 using test equi pnment having a tinme resolution
sufficient to resolve discontinuities of duration not |ess than 50 ps. For
tests of extended duration, discontinuity nmeasurenents may be nmde at discrete
times during the test as approved by the qualifying activity.

4.6.3.3 Cosstalk (see 3.11.3). The crosstal k shall be neasured in
accordance with El A/ Tl A- 455-42.

4.6.3.4 Change in optical transnittance (see 3.11.4). The change in
optical transmittance shall be measured in accordance with Tl A El A-455-20 or
by an equival ent method. The periodicity of the neasurenents shall be
sufficient for the environmental test performed as approved by the qualifying
activity. The use of a reference fiber to evaluate the change in optica
transmittance due to exposure of the cable to the environmental tests is
opti onal

4.6.3.5 Return loss (see 3.11.5). The return |loss shall be neasured in
accordance with TI A/ El A-455-107 or by an equival ent nmethod (see 4.6.2).

4.6.4 Functional inspections.

4.6.4.1 Insert retention radial strength (see 3.12.1). Unmated connector
sanpl es shall be tested for radial strength as described herein. Counterpart
test devices for plugs and receptacles shall be supplied by the connector
manuf act urer which are capabl e of applying radial torque forces between the
insert and its shell body. Quternost term ni positions or other neans may be
used for application of these torques, however, no danmge shall occur to the
insert as a result of the test exposure. A radial torque shall be applied up
to the mninmumspecified (see 3.12.1) and held for 1 mnute. The sane torque
shall then be applied in the opposite direction and held for one mnute.
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4.6.4.2 |Insert retention axial strength (see 3.12.2). Unmated connector
sampl es shall be tested as follows. An axial |oad shall be applied to either
the front or rear face of the insert up to a mni mumval ue of 100 pounds per
square inch (0.69 Mya) of insert face surface area. The | oad shall be held
for a mnimumof 1 mnute and the axial displacenent neasured (see 3.12.2).
The sane pressure shall then be applied on the opposite face, held for 1
m nute and the axial displacement neasured. Termni positions within the
insert may be either enmpty or filled during the test.

4.6.4.3 Ternminus insertion and renmoval forces. Termini shall be inserted
into an unnmated connector using a term nus insertion tool and the force
required to insert the term nus nmeasured (see 3.12.3). A terminus renoval
tool shall then be engaged to unlock the termnus. The term nus shall be
renoved and the force required to renove the term nus neasured.

4.6.4.4 Ternminus retention force. Termini shall be inserted into an unmated
connector and tested as follows. Termini shall be subjected to axial
conpressive | oads applied to the front face of the ternmi nus tending to push
the termnus to the rear of the connector insert. (Care nust be exercised in
t he design of the force application mechanismso that it does not physically
touch the optical fiber endface.) A preload not greater than 3 Ibs (13.3 N)
may be used to seat the terminus for the initial position measurenent. Axial
| oads shall be applied at a rate of 1.0 Ib (4.4 N) per second up to the
m ni mum | oad specified (see 3.12.4). The term nus position shall be measured
whi | e under the specified | oad. The specified | oad shall be maintained for a
m ni mum of 5 seconds.

4.6.4.5 Mintenance aging (see 3.12.5). Unmated connectors shall be tested
as follows. Termni shall be inserted and renoved fromthe connector a
mnimumof ten tines. The termni selected for insertion and renmoval shall be
the sane termni that are nmonitored for optical performance. The force
required to insert each termnus into the connector and the force required to
renove each termnus fromthe connector shall be neasured during the first and
final maintenance agi ng cycle.

4.6.4.6 Connector coupling engagenent and di sengagenent torque (see
3.12.6). Unnmat ed connector sanples (or connector and dust cover sanples)
shall be tested as follows. The two mating parts shall be brought to a
position where nechanical nating begins and the torque gauge is at zero
i ndi cation. The parts shall then be fully mated or coupl ed and the torque
required for nating shall be recorded. The torque gauge shall then be reset
to zero indication. The mated parts shall be fully unmated and the torque
required for unmating shall be recorded.

4.6.4.7 Backshell and insert retention nut attachnent (see 3.12.7).
Connect or backshells and insert retention nuts shall be nanually mated and
unmated five tines to their counterpart connectors. The torque required to
remove the backshell or insert retention nut shall be nmeasured on the | ast
unmati ng. The backshell or insert retention nut shall be visually exanined in
accordance with 4.6.2 after the test.

4.6.5 Mechanical test nethods.

4.6.5.1 Cable pull out force (see 3.13.1). Mted connector sanples shal
be tested in accordance with TIA-455-6. The axial tensile |oad shall be
applied up to the | oad specified and shall be maintained for 10 m nutes. The
change in optical transmttance shall be neasured during and after the test
(see 4.6.3.4). At the conpletion of the test, the connector shall be visually
exam ned in accordance with 4.6. 2.
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bendi ng nonent (see 3.13.2).

MIL-PRF-28876E

Cabl e- connect or assenblies

shal
receptacl e shal

shal

support for the connector shel
2). After

The [ oad (P) shal
t he connector (see figure 2).

applied. The |oad shal

WALL MOUNTING
RECEPTACLE CONNECTOR
SHOWN WITH STRAIN
RELIEF

H
SEE
NOTE 2

FIBER OPTIC CABLE
TO TEST EQUIPMENT

NOTES:

1. Mnent armfixture shal

2. Dinmension "H

FI GURE 2. Externa

be tested in accordance with the follow ng procedure.
be mounted as in normnal
Bef ore mating the cabled plug to the receptacle,
be secured to the rear of the plug shell

conveni ent design for application of the | oad except it

is the smal |l est exterior

The cabl ed
service to arigid wall (panel).

a bendi ng nonent test arm
The fixture shall be of any
must not provide

in front of the engaged threads (see figure
mati ng the plug and receptacl e,
300 inch-pounds (33.9 Nm as neasured fromthe wal

| oad of
be appli ed.

a m ni mum bendi ng nonent
(panel) shall

be applied across the snallest exterior dinension (H of
The | oad shal
approxi mately 10 inch-pounds (1.1 N-nm) per second unti
be held for 1

be applied at a rate of
the required load is
m nut e.

RIGID APPLTED LOAD
,ﬁ///*iMOUNTING PANEL P
—_ |

PLUG CONNECTOR

SHOWN WITH STRAIN
%/AiRELIEF

Xx\PMOMENT ARM

FIXTURE
SEE NOTE 1

FIBER OPTIC CABLE
TO TEST EQUIPMENT

be of a convenient design.
di mensi on of connector

bendi ng nonent test fixture and connector setup

4.6.5.3 Cable sea

flexing (see 3.13.3).

Connector assenblies shall be

tested in accordance with TI A/ El A-455-1.

exposed to 100 flexing cycl es,

The connector assenblies shal
after the test.

The connector assenbly shall be

the assenbly rotated approximately 90° in the
flexing fixture and then exposed to anot her
rate is not to exceed 14 cycl es per

100 flexing cycles.
mnute if the test

The cycling
is performed nanual ly.

be visually exam ned in accordance with 4.6.2
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4.6.5.4 Twist (see 3.13.4). Mated cable-connector assenblies shall be
tested in accordance with TI A-455-36. The connector-held fixture shall be
rotated 360° at a rate of one cycle per 5 seconds for a total of 50 cycles.
One cycle shall consist of a 360° tw st +180° about the neutral axis. The
cabl e assenblies shall be stretched with nminimumtension of 11.0 pounds (48.9
N) to their maxi mum | engths and cl anped at a di stance of about 100 tinmes the
cabl e dianeter fromthe connector to the table top. The connectors shall be
visual ly examined in accordance with 4.6.2 after the test. The change in
optical transmittance shall be measured during and after the test (see
4.6.3.4).

4.6.5.5 Mating durability (see 3.13.5). Connector plugs and receptacles
shall be tested in accordance with Tl A-455-21. Five hundred conplete (plug
and receptacl e separating) cycles (mte and unmate) shall be acconplished by
hand at a rate not to exceed 1 cycle per 15 seconds. The change in optica
transmittance (see 4.6.3.4) shall be neasured every 100 mati ng cycles during
the test and after the test. Cleaning of the termni is permtted during and
after conpletion of the test in order to neet the requirenents of 3.11.4.

4.6.5.6 |lnpact (see 3.13.6). The unmated cabl e assenblies w th backshel
and dust cover shall be tested in accordance with nethod B of ElIA/ Tl A-455-2

(see figure 3). Inpacts shall be performed on the cable assenbly with the
pl ug connector. The dust cover shall be screwed onto the plug connector. The
cabl e assenbly shall be extended its full length fromthe test fixture. The

plug shall be dropped 8 tines (the eight highest drops specified for the
noderate service class in EI A/ TI A-455-2) and rotated after each fall so that
the connector strikes the inpact pad in eight different radial positions. The
test assenblies shall be visually exam ned for damage in accordance with
4.6.2, then mated. The connector termni may be cl eaned after exposure and
prior to mating. The change in optical transmittance shall be neasured after
the test (see 4.6.3.4).

4.6.5.7 Crush (see 3.13.7). Connectors shall be tested in accordance with
TI A/ El A-455-26, with the exception that the test sanple shall be a connector
The test load shall be 1250 newtons, and the number of |oading cycles shall be
7. The two | oad bearing surfaces may be faced with one inch thick rubber pads
with a duroneter between 60 and 75. Position the connector on the crush pads
so that the plug, plug backshell and portion of receptacle in front of the
wal | (panel) nounting is on the crush pads. The change in optica
transmttance shall be measured during and after the test (see 4.6.3.4). The
connector shall be visually exam ned in accordance with 4.6.2 after the test.

4.6.6 Environnental test methods. Connectors with a conposite body shal
be unmated and re-nmated after each environmental test. Change in optica
transm ttance neasurenents shall be perforned prior to the connector being
unmat ed and after the connector re-mating. Post exposure optica
transm ttance neasurenments nay be taken up to 24 hours after conpletion of the
envi ronnent al exposure.

4.6.6.1 Thermal shock (see 3.14.2). Mated connectors shall be tested in
accordance with test schedule C of TIA/ ElIA-455-71 for five cycles. The
tenmperature extrenes shall be the specified non-operational tenperature
extremes. The change in optical transnittance shall be neasured after the
test (see 4.6.3.4). The connectors shall be visually exam ned in accordance
with 4.6.2 after the test.
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DUST COVER

CONNECTOR
(PLUG SHOWN]

BACKSHELL

96 0 CABLE OR

CABLE AND CONDUIT

$ 240
CONCRETE !
STRIKING
SURFACE

I nches mm
24.0 610
84.0 2134
96. 0 2438

NOTES:
1. Dinmensions are in inches.
2. Metric equivalents are given for general information only.
3. Conduit or other neans of stiffening the cable may be used to

ensure that the inpact occurs on the connector surface in the
specified orientation.

FIGURE 3. I npact test fixture connector setup

4.6.6.2 Tenperature hunmidity cycling (see 3.14.3). WMated cabl e-connector
assenbl i es shall be tested in accordance with method B of TIA/ElIA-455-5. The
subcycl e shall be included in the testing. The change in optica
transmttance shall be neasured during and after the test (see 4.6.3.4).

4.6.6.3 Tenperature cycling (see 3.14.4). Mated cabl e-connector assenblies
shall be tested in accordance with El A/ TI A-455-3 using the test condition
schedul e and soak times in accordance with table X below. The change in
optical transmittance shall be measured during and after the test (see

4.6.3.4). The connector assenblies shall be visually exam ned in accordance
with 4.6.2 after the test.
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TABLE X. Tenperature cycling steps.

Step Tenperature (°C) Duration (hours)
1. Mai ntai n Room anbi ent 4 (m nimm
2. Ranmp to Low operating tenp +0, -5 2
3. Mai ntai n Low operating tenp +0, -5 2 (mninmm
4. Ranp to 2543 2
g. gghgt?gn 2543 i (m ni mum
. . . Hi gh operating tenp +5, -0 :

7. Mai nt ai n H gh operating tenp +5, -0 2 (mninmm
8. Ramp to : 1
9.  Mintain 2543 2 (i ni mum
10. Repeat steps 2 2513

t hrough 9 four

additional tines (a

total of 5 cycles).

4.6.6.4 Life aging. Mated connectors shall be tested in accordance with
TI A/ El A-455-4 and as specified herein (see 3.14.5). The speci nens shall be
exposed to dry air at +110°C +5°C, —0°C for a period of 240 hours. The change
in optical transmttance shall be nonitored after the test in accordance with
4.6.3.4. The connectors shall be visually examnmi ned in accordance with 4.6.2
after the test. For connectors with dielectric inserts, the inserts shall be
i nspected for insert retention radial strength and insert retention axial
strength after the test.

4.6.6.5 Freezing water inmmersion (see 3.14.6). Mated connector assenblies
shall be tested in accordance with nethod A procedure 1 of EIA Tl A-455-98.
The size of the water vessel shall be such that, when the mated connectors are
placed in the vessel, the nmated connectors are within 150 mm of the sides and
bottom of the vessel, and within 150 mm of the surface of the water. The
change in optical transmttance shall be nonitored during and after the test
in accordance with 4.6.3.4. At the conpletion of the test, the connectors
shal |l be visually exam ned in accordance with 4.6.2. For the exposure at
-10°C, the water is considered conpletely frozen when the water tenperature

reading is |less than -1°C

4.6.6.6 Sand and dust (see 3.14.7). Mated cable connector assenblies shal
be tested in accordance with El A/ TI A-455-35 except as noted herein. Each
connector shall be oriented in the chanber such that the coupling nmechanismis
inline with the oncomng air flow The connectors shall be affixed in such a
manner that the orientation of the connector does not change throughout the
duration of the test. The 16 hour holding period of step 5.5 is not required.
Step 5.6 may proceed i medi ately after reaching tenmperature stabilization
The change in optical transnittance shall be neasured before the dust test,
during the 6 hour exposure period of step 5.4, before step 5.6, during the 6
hour exposure period of step 5.6, and after the test. The connector coupling
engagerment and di sengagenment torque (see 4.6.4.6) shall be neasured after the
test. The connector shall be visually exam ned in accordance with 4.6. 2,
after cleaning, at the conclusion of the test.

4.6.6.7 Ternminus cleaning (see 3.14.8). The optical face of the term nus
shal | be cl eaned according to the instructions supplied by the connector
manuf acturer. The term nus shall not be renmoved fromits operational position
within the connector to facilitate cl eaning.
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4.6.6.8 Electromagnetic effects. Electromagnetic effects testing of
receptacles mated to plugs with backshells and of receptacles mated to dust
covers shall be conducted as follows. The test specinmens (including
term nated cable) shall be tested to determ ne the propagation characteristics
(attenuation or conduction) of the specinen assenbly. The shielding
ef fecti veness of a shielded enclosure shall be verified in accordance with the
procedures specified in | EEE-299 at the discrete frequencies specified in
Table XI with the test specinmen nounted in position. The test specinmen
receptacle shall be nounted into the wall (panel) of the shielded enclosure
such that the plug or dust cover mates fromthe inside of the shielded
encl osure. The cable(s) fromthe plug and receptacle shall be extended
parallel to the test specinen for a mnimmof 2 mon each side of the
encl osure wall (panel). The dynam c range of the test setup shall be neasured
as specified in | EEE-299 at each discrete frequency specified in table XI.
The neasured | evel of radio frequency (RF) propagation through the test
specimen installed in the shielded enclosure shall be determ ned in accordance
with the procedures specified in | EEE-299 at each discrete frequency specified
in table X.

TABLE XI. Electromagnetic effects test frequencies.
Fi el d propagation Test frequencies
Pl anewave 100 VHz

400 MHz
1 Gz
M cr owave 10 GHz

4.6.6.8.1 Antenna placenent. Antenna types and pl acenent distances shal
conformto table XII and table XI1l respectively. Matched antennas shall be
used for each nmeasurenent. Placenent distances are specified for both antenna
to test specinmen cable and for antenna to setup wall (panel) of the shiel ded
encl osure. The transmitting antenna shall be oriented in both the parallel
and perpendi cul ar directions for each frequency listed in table XI. Energy
fromthe transnmitting antenna shall be maxinized by positioning the antenna
paral l el along the test specimen cable | ength and perpendicul ar along the test
speci men cabl e circunference. The sensitivity of the receiving antenna shal
be maxi m zed by measuring both end view and side (length) view wi th a constant
rotation between the horizontal and vertical antenna positions. For planewave
nmeasurenents in the perpendicular direction, the transmt antenna shall be 1
nmet er above the test speci nen cable.

TABLE XI1. Antenna types.
Fi el d propagation Ant enna type
Pl anewave Log periodic or dipole
M cr owave Hor n
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TABLE Xl I1. Antenna placenent distances.
Locati on Pl acenent

Recei ving antenna to test specinen 5 cm

cabl e

Transmtting antenna to test specinen |1 m

cabl e

Transmitting antenna to shiel ded 2 m

encl osure

Not e: Extended di pol e antenna di stance neasurenments shall be nmade fromthe
center of the antenna el enents.

4.6.6.9 Fluid imrersion (see 3.14.10). Connector assenbly and separate
pol ymeri c sanples shall be exposed to each of the fluids identified in
El A/ TI A-455-12 in accordance with El A/ TI A-455-12, except that exposure to
aut onobil e gasoline is not required and the test tenperature for |ubricating
oi | exposure shall be 73°C to 77°C. Sanple preconditioning shall be done
under anbient conditions for a mninmumof 4 hours. Each connector assenbly
and sanple of each polynmeric material shall be conpletely dried after each
imersion. After testing, the connector assenbly shall be visually exam ned
for fluid penetration into the shell body and the connector junction region.

4.6.6.10 Salt spray (corrosion) (see 3.14.11). Mated cabl e-connect or
assenbl ies shall be tested in accordance with test condition | of EIA/ TIA-455-
16. The exposure tinme shall be 500 hours, and the exposure tenperature 35°C.
After test exposure, the assenblies shall be externally cleaned and exam ned
under three-power nmagnification for salt penetration into the connector
junction area and damage to external parts.

4.6.6.11 Flammbility (see 3.14.12). Mated and unmated cabl e- connect or
assenblies shall be tested in accordance with El A-364-81 and as specified
herein. Mated assenblies shall be exposed to a 0.75 inch (19 nm flanme hei ght
applied for ten seconds to the region of the mated pair interface. The change
in optical transmttance shall be neasured during the test, and after the test
once the test sanple has returned to roomtenperature (see 4.6.3.4). The
sanpl e shall then be denmated, and the unnated connector assenmbly with
backshel I and dust cover exposed to a 1.50 inch (38.1 nm flame height applied
for 60 seconds to the backshell-cable interface region. For connectors wth
dielectric inserts, the connector sanples shall be exposed to a third flane,
with a 1.50 inch (38.1 m) flane height. The connector sanples shall be
remated and the flame shall be applied for 60 seconds to the region of the
mated pair interface.

4.6.6.12 Fungus resistance (see 3.14.13). Connector materials not |isted
as fungus inert in guideline 4 of ML-HDBK-454 shall be tested in accordance
with TIA El A-455-56 for a duration of 28 days.

4.6.6.13 Ozone exposure (see 3.14.14). Polyneric connector parts shall be
tested to TIA-455-189 and exposed to an ozone concentration of 100 to 150
parts per mllion at a tenmperature of 70°C +5°C -0°C and an air velocity not
less than 0.6 ms for two hours. The ozone test apparatus and ozone measuring
device shall be in accordance with ASTM D-1149. If a polyneric part is
expanded on the connector, then the part is to be tested at the same | evel of
expansi on.
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4.6.6.14 Vibration (see 3.14.15). Mated cabl e-connector assenblies shal
be tested in accordance with test condition Il and test condition VIl (test
condition letter C) of TIA/ElIA455-11. The test duration for test condition
VIl shall be 30 mnutes for each axis. The frequency range of test for test
condition Il shall be extended to a | ow frequency of 5 Hz. Optica
di scontinuities shall be neasured during each test (see 4.6.3.2). For
connectors of shell sizes 13, 15 and 23, a m nimum of four termni shall be
nonitored for discontinuity. The change in optical transnittance shall be
nmeasured after the test (see 4.6.3.4). The connector shall be visually
exam ned in accordance with 4.6.2 after the test. Retightening of the
connector after each axis and test condition is permtted.

4.6.6.15 Shock (see 3.14.16). Mated cabl e-connector assenblies shall be
tested in accordance with ML-S-901, grade A, class |I. Optica
di scontinuities shall be neasured during the test (see 4.6.3.2). For
connectors of shell sizes 13, 15 and 23, a nmininumof four termni shall be
noni tored for discontinuity. The change in optical transnittance shall be
neasured after the test (see 4.6.3.4). The connector shall be visually
exam ned in accordance with 4.6.2 after the test. Retightening of the
connector after each blowis permtted. Standard shock fixture 4A for
bul khead mounting shall be used.

4.6.6.16 WAater pressure (see 3.14.17). Mated cabl e-connector assenblies
shal |l be tested for water pressure susceptibility as follows: The assenblies
shall be imersed in fresh water to an equi val ent depth of 32 feet (9.8 m for
a period of 48 hours. The water tenperature shall be naintai ned between 10°C

and 35°C during the exposure period. The connector assenblies shall be
external ly cleaned, unmated, the backshell renmoved, and visually exam ned for
wat er penetration into the connector. The change in optical transnittance
shal |l be neasured after the test (see 4.6.3.4).

4.7 |Interoperability (see 3.4.3). Connectors and backshells shall be
tested as specified in 4.7.1 and 4.7. 2.

4.7.1 Connector interoperability. Unless otherw se specified (see 3.1),
qualified termni shall be inserted into and shall fully popul ate connector
speci mens as specified in table XIV. Insertion |oss shall be measured in
accordance with 4.6.3.1. The termnus insertion and renoval forces shall be
nmeasured in accordance with 4.6.4.3. The termnus retention force shall be
measured in accordance with 4.6.4. 4.

TABLE XIV. Connector interoperability
test configurations.

Configuration Connect or Connect or
No. receptacl e pl ug
1 Qualified Candi dat e
2 Candi dat e Qualified
3 Candi dat e Candi dat e
4.7.2 Backshell interoperability. Unless otherw se specified (see 3.1),

qualified termni shall be inserted into and shall fully populate qualified
connector plugs and receptacles with backshells as specified in table XV.
Insertion | oss shall be nmeasured in accordance with 4.6.3. 1.
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TABLE XV. Connector interoperability
test configurations.

Configuration Recept acl e Pl ug
no. backshel | backshel
1 Candi dat e Candi dat e

5.  PACKAG NG

5.1 Packaging. For acquisition purposes, the packaging requirenents shal
be as specified in the contract or order (see 6.2). Wen packagi ng of
material is to be performed by DoD or in-house contractor personnel, these
personnel need to contact the responsible packaging activity to ascertain
packagi ng requirements. Packaging requirenments are nmaintai ned by the
I nventory Control Point’s packaging activities within the Mlitary Service or
Def ense Agency, or within the mlitary service's system comrands. Packagi ng
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
responsi bl e packagi ng activity.

6. NOTES

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

6.1 Intended use. The fiber optic connectors covered by this specification
are intended for use in mlitary applications where their perfornmance
characteristics are required. The connectors covered by this specification
are unique due to the fact that these itens nust be able to operate
satisfactorily in systems under the follow ng demandi ng conditions: 10 g's
vi bration, over 1000 g s of shock, tenperature excursions from-40°C to +70°C
and nechanically harsh conditions. 1In addition, these requirenents are
verified under a qualification system Conmercial connectors are not designed
to withstand these environmental conditions.

6.2 Acquisition requirenents. Acquisition docunments should specify the
fol | owi ng:

a. Title, nunber, and date of the specification

b. Issue of DODISS to be cited in the solicitation, and if required, the
specific issue of individual docunents referenced (see 2.2.1).

c. PIN
d. Quantity of connectors required.

e. Packaging requirenents (see 5.1).
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f. Exception, if any, to the optional provisions of this specification
i ncl udi ng:

(1) Responsibility for inspection.

(2) Special preparation for delivery requirenents, if applicable (see
5.1).

Note: Termini are not supplied with connectors procured to this
speci fication.

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 No. 28876
whet her or not such products have actually been so |listed by that date. The
attention of the contractors is called to these requirenments, and
manuf acturers are urged to arrange to have the products that they propose to
offer to the Federal CGovernment tested for qualification in order that they
may be eligible to be awarded contracts or orders for the products covered by
this specification. The activity responsible for the Qualified Products List
i s Conmander, Naval Sea Systens Conmand, (SEA 05Q, 2531 Jefferson Davis
H ghway, Arlington, VA 22242-5160; however, information pertaining to
qualification of products may be obtai ned from Defense Supply Center Col unbus
(DSCC-VQP), P.O Box 3990, Col unbus, OH 43216-5000, or by email at
vgp. chief.dla. m|.

6.3.1 Conformity to qualification sanple. It is understood that connectors
supplied under the contract shall 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 shall constitute cause for rejection

6.3.2 Provisions governing qualification SD-6. Copies of "Provisions
CGoverning Qualification (Qualified Products List) SD 6" may be obtained upon
application to Standardi zati on Docunments Order Desk, Building 4D, 700 Robbins
Avenue, 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 conparabl e standard. Evidence of
such compliance will be verified by the qualifying activity of this
specification as a prerequisite for qualification and continued qualification

The verification system procedures, planning and all other docunentation and
data that conprise the verification systemnust be avail able to the Government
for review The Government may perform any necessary inspections,
verifications and evaluations to ascertain conformance to the requirenents and
adequacy of the inplenmenting procedures.

6.3.4 Test equipnment 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 rmust be the
responsibility of the contractor. The establishnment and nai ntenance of a
calibration systemto control the accuracy of the measuring and test equi prment
nust be in accordance with NCSL-Z540-1 or conparabl e standard.
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6.3.5 Alternate forms of conformance inspection and equival ent test
net hods. Requests for alternate forns of conformance inspection (see 4.5)
nmust 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 4.6.1). 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 Optical transnittance instrunmentation stability. Optical
transmttance instrumentation should be subjected to the follow ng stability
tests before qualification testing is perfornmed. 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 neasuring
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 determ ne average
transmttance, mninmum and maxi mumtransnittance, the standard deviation of
the transnittance, and the m ni mum and maxi nrum percent deviation of the
transmttance.

6.3.7 Governnent witnessing of qualification tests. The qualification
activity may require that a governnment w tness be present during the follow ng
tests: size, screw threads, connector assenbly (test sanple) fabrication
initial insertion loss, termnus insertion and renoval forces, cable pull out
force, mating durability, temperature cycling, mechanical shock, salt spray
and thermal shock.

6.3.8 Electromagnetic effects test docunentation. Electronmagnetic effects
test docunentation should include a detailed test plan and test report. The
test plan should detail the specific test setups and procedures, the test
facility, and the test profiles that will be used. The test report should
detail the exact procedures foll owed, the equi pnent used for each test phase,
calibration dates of all test equipnent, test results in graphical and tabul ar
format, photographs/sketches of the test setups, the test data sheets, and an
i ndi cation of pass/fail. The test data sheets should include test sanmple
identification, ambient tenperature and hum dity val ues, dates and tinmes of
the test initiation and conpletion, nanmes and initials of the test personnel
and data tables. The data tables should include the frequency at which each
nmeasur ement was conducted, the field propagation/orientation, enclosure
shi el ding effectiveness, reference | evel of the transmtter, dynam c range of
t he neasurenent, neasured level for the test, the propagated RF attenuation
the required RF attenuation, and an indication of pass/fail. The reference
| evel should include the source output, receiver sensitivity, and antenna
gai n.

6.4 Confornmance inspection.

6.4.1. Rejected lots. |If a group B inspection lot is rejected, the
contractor may rework it to correct the defects, or screen out the defective
units (if applicable), and resubmt the lot for inspection
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6.4.2 Nonconpliance. |If a sanple fails to pass group C inspections, the
manuf acturer should notify the qualifying activity of the failure and take
corrective action on the nmaterials 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 sane naterial s,
processes, and so forth, and which are considered subject to the same failure.

Acceptance 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 inspection tests or the inspection test which the original sanple fail ed,
at the option of the Governnent). G oups A and B inspection nmay 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 the qualifying activity.

6.5 Definitions. Definitions and terns are in accordance with El A-440 and
as stated bel ow

6.5.1 Backshell. The backshell attaches to the rear of the connector
shel I, provides for environnental sealing of the connector, and provides for
cable strain relief. The backshell also holds the connector insert in
position within the connector shell, using an integral or separate insert
retaining sleeve. The backshell includes the seal or sealing nmechani smwhich
seals to a plug or receptacl e connector

6.5.2 Connector. The connector is the entire cable term nation assenbly
and is conposed of the connector shell, connector insert, and backshell or
insert retention nut.

6.5.3 |Insert. The insert is the interior portion of the connector which
hol ds and aligns the optical termni.

6.5.4 |Insert retention nut. The insert retention nut attaches to the rear
of the connector shell and holds the connector insert in position in the
connector shell when the connector is used w thout a backshell. The insert
retention nut may utilize an integral or a separate insert retaining sleeve.

6.5.6 Insertion loss. Insertion loss is the radiant power |oss (dB) caused
by absorption, scattering, diffusion, |eaky waves, dispersion, mcrobends,
macr obends, reflection, radiation, or other causes when a connector is
inserted into the system

6.5.7 Overfill launch. An overfill launch is a launch with a source spot
size at least 100 percent the fiber spot size and source aperture at |east 100
percent of the fiber nunerical aperture.

6.5.8 Protective covering. A protective covering is a disposable
protective cap or cover.

6.5.9 70/70 restricted launch. A 70/70 restricted launch is beam optics
launch with a 70 percent spot size and source aperture equal to 70 percent of
the fiber numerical aperture.

6.5.10 Shell. The shell is the front portion of the connector which hol ds
the connector insert and contains the connector coupling nechanism Shells
are either of the plug or receptacle configuration.

6.5.11 Terninus. Terminus is the part of the connector that provides a
nmeans of positioning and holding the fiber within the connector
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6.6 Patent notice. The Governnent does not have royalty-free |icense under
the following |isted patents for the benefit of manufacturers of the item
either for the Governnent or for use in equipnment to be delivered to the
Gover nent .

Pat ent no. Pat ent _expirati on date

US 65, 032 11/ 17/ 2004

6.7 Subject term(key word) listing.

Backshel | s Mlitary specification

Cable, fiber optic Multiple termni

Circul ar Optical perfornance requirenents
Connectors Pl ug

Covers, protective Recept acl e

Dust covers Screw t hreads

Envi ronnent al resi stant Strain relief, cable

Epoxi es Style, plug and receptacle

Fi ber optic Ter m ni

I nserts Test plugs

6.8 Changes from previous issue. Mrginal notations are not used in this
revision to identify changes with respect to the previous issue due to the
ext ensi veness of the changes.
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APPENDI X A
CONNECTOR | NTERFACE DI MENSI ONS

A.1 SCOPE

A 1.1 Scope. This appendix lists the connector interface dinensions and is
a mandatory part of the specification. The infornmation contained herein is
i ntended for conpliance.

A.2 APPLI CABLE DOCUMENTS
This section is not applicable to this appendi x.

A. 3 DRAW NGS

A.3.1 Interface dinension. The connector interface dinension draw ngs
(figures A-1 through A-8) are listed as follows.
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APPENDI X A

—=— FRONT

—= .887 £.005 =
.546 MAX—=——=

125 =—r .110 =.010
MASTER +.005 5 PLS (ALL KEYS) TO
POLARIZING 110 +.010 DIMENSIONS

PIN —
TERMINUS

= ‘
% i AT
[ [ I
= i
A pra L A
o A
| | IR
1 (] [
| N LU T
SOCKET TERMINUS — é%%z%%%%%fi v
U THREAD ™~ SEE DETAIL A

L%fTHREAD RELIEF TO
o 175 MAX —= F%— ELIMINATE SHARP EDGE

kFA—T*.Z7Z
K VN +.020

.887—| (GASKET CONFIGURATION

REF OPTIONAL)
DETAIE A
Shel | U thread H R L

size class 2B di a. Shell 1.D. Insert dia.
11 . 750- . 1P- .502 (12.75) .383 (9.73) . 365 (9.27)
.2L-D. S. .492 (12.50) . 373 (9.47) .361 (9.17)
13 . 875-. 1P- . 626 (15.90) .505 (12.83) . 488 (12.40)
.2L-D. S. .616 (15.65) . 495 (12.57) . 483 (12.27)
15 1.062-. 1P- . 798 (20.27) .683 (17.35) . 666 (16.92)
.2L-D. S. . 788 (20.02) . 673 (17.09) . 661 (16.79)
23 1.500-. 1P 1.220 (30.99) 1.089 (27.66) 1.073 (27.25)
.2L-D. S. 1.210 (30.73) 1.079 (27.41) 1.063 (27.00)

FIGURE A-1. Interface dinmensions, connector, plug, fiber optic.
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APPENDI X A
I nches mm
. 005 0.13
. 010 0. 25
. 020 0.51
. 110 2.79
. 125 3.18
. 175 4. 45
. 272 6.91
. 546 13.87
. 887 22.53

NOTES:

. Dinmensions are in inches.

Metric equivalents are given for general information
only.

Metric equival ents are in parentheses.

Di mensi ons apply to plated/finished part.

Mati ng key positions and di mensions are shown on
figure A-3.

This design information establishes connector
intermating criteria.

Rear end connector design for attachnent of
nonr ot at abl e backshell is shown on figure A-6.
See M L-PRF-28876/6 through M L-PRF-28876/9 for
appropriate plug outer configuration dinmensions.
See figures A-7 and A-8 for backshell and insert
retention nut mating di nensions.

© ® N o ghw MR

FI GURE A-1. | nterface dinensions, connector, plug, fiber optic - Continued.
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APPENDI X A
FRONT REAR OF
A 600 MIN — 854 +.010 INSERT
FULL KEYWAY <= -
KEYWAY 272
! PIN = 675 MAX = + 020
TERMINUS— i
CHAMFER —=
\ _ _
o Py
] MR
] | F DIA L [5777777 I
== T Y |
| | [
s N
SOCKET—] T,Aﬁ
TERMINUS Z DIA MAX
T THREAD
THREAD RELIEF ==
TO ELIMINATE 305
SHARP EDGE = max =
635 __]
£ 015
Shel | T t hread F L 4
size | class 2A Shell 1.D. I nsert dia. Di a. max
11 . 750- . 1P- .515 (13.08) . 365 (9.27) . 750 19. 05)
.2L-D. S. .506 (12.85) .361 (9.17)
13 . 875-. 1P- . 639 (16.23) . 488 (12. 40) . 875 (22.23)
.2L-D. S. . 630 (16.00) .483 (12.27)
15 1.062-. 1P- . 809 (20.55) . 666 (16.92) | 1.062 (26.97)
.2L-D. S. . 800 (20.32) .661 (16.79)
23 1.500-.1P | 1.233 (31.32) 1. 073 (27.25) 1. 500 (38.10)
.2L-D. S. 1.224 (31.09) 1. 063 (27.00)
FIGQURE A-2. |Interface dinensions, connector, receptacle, fiber optic.
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APPENDI X A

I nches mm
. 004 0.10
. 010 0. 25
. 015 0. 38
. 020 0.51
. 272 6.91
. 325 8.26
. 600 15. 24
. 635 16. 13
. 675 17.14
. 854 21. 69

NOTES:

. Dinensions are in inches.

Metric equivalents are given for general information only.

Metric equivalents are in parentheses.

Di mensi ons apply to plated/finished part.

Mati ng key positions and di nensions are shown on figure

This design informati on establishes connector

intermating criteria.

Rear end connector design for attachnent of

nonr ot at abl e backshell is shown on figure A-6.

See M L- PRF-28876/1 t hrough M L-PRF-28876/5 and M L- PRF-

28876/ 11 through M L- PRF-28876/ 14 for appropriate

receptacl e outer configuration di nensions.

9. See figures A-7 and A-8 for backshell and insert retention
nut mating di mensions.

® N o glhwbhe

FIGURE A-2. Interface dinensions, connector, receptacle,
fiber optic - Continued.
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APPENDI X A

RECEPTACLE

MASTER POLARIZING MASTER EBE
KEYWAY POLARIZING

.089

.067

.084 .062
[&]. 008 MDC]E] [4[. 008 (D[B[A]
TYP 4 KEYWAYS TYP 4 KEYWAYS
I nches mm
. 002 0. 05
Shel | G H . 004 0.10
size di a. di a. . 005 0.13
. 008 0.20
11 . 515 (13.08) .502 (12.75) 062 1.58
. 505 (12.83) .492 (12.50) . 067 1.70
13 . 639 (16.23) . 626 (15.90) '823 g'%g
.629 (15.98) .616 (15. 65) 131 3 33
15 .809 (20.55) . 798 (20.27) -1363.45
. 800 (20.32) . 788 (20.02)
23 1.233 (31.32) 1.220 (30.99)
1.223 (31.06) 1.210 (30.73)

FIGURE A-3. Connector, fiber optic, position of key and keyway mating.
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APPENDI X A
Shel | | Key and AR° BR° | CR° | DR° YP YR
si ze keyway O O O O di amet er di amet er
arrangenment | ppo B | cpe | Dpe
BSC BSC | BSC | BSC
1 95 141 | 208 | 236
2 113 | 156 | 182 | 292 | 559 (14.20) |.581 (14.76)
11 3 90 145 | 195 | 252 . 551 (14.00) . 569 (14.45)
4 53 156 | 220 | 255
5 119 146 | 176 | 298
6 51 141 | 184 | 242
1 95 141 | 208 | 236
2 113 | 156 | 182 | 292 | 683 (17.35) |.705 (17.91)
13 3 9 | 145 |195 |252 | 475 (17.14) |.693 (17.60)
4 53 156 | 220 | 255
5 119 146 | 176 | 298
6 51 141 | 184 | 242
1 80 142 | 196 | 293
2 135 170 | 200 | 310 | /855 (21.72) |.877 (22.28)
15 3 49 | 169 | 200 | 244 | g47 (21.51) |.865 (21.97)
4 66 140 | 200 | 257
5 62 145 | 180 | 280
6 79 153 | 197 | 272
1 80 142 | 196 | 293
2 135 170 | 200 | 310 | 1.276 (32.41) |1.301 (33.04)
23 3 49 | 169 | 200 | 244 |4 557 (32.18) | 1.288 (32.71)
4 66 140 | 200 | 257
5 62 145 | 180 | 280
6 79 153 | 197 | 272
NOTES:
1. Dinmensions are in inches.
2. Metric equivalents are given for general information only.
3. Metric equivalents are in parentheses.
4. Dinensions apply to plated/finished part.

FIGURE A-3. Connector, fiber optic, position of
key and keyway mating - Conti nued.
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PITCH
DIAMETER

MODIFIED 60°

MIL-PRF-28876E

APPENDI X A

CLASS 2B THREAD 0.1 PITCH

DOUBLE THREAD SERIES

INTERNAL THREADS

Shel | | Designation
si ze
Thread | Pitch Lead
si ze
11 . 7500 .1 .2
13 . 8750 .1 .2
15 1. 0625 .1 .2
23 1. 5000 .1 .2
FI GURE A-4.

I nches
. 100
. 200
. 7042
. 7142
. 7240
. 7340
. 7500
. 7540
. 7700
. 8292
. 8392
. 8490
. 8590
. 8750
. 8790

STUB INTERNAL

MAJOR
DIAMETER
MINOR
DIAMETER
mm I nches

2.54 .8950 22.
5.10 1.0025 25.
17. 887 1.0145 25.
18. 141 1.0285 26.
18. 390 1.0405 26.
18. 644 1.0625 26.
19. 050 1.0665 27.
19. 152 1.0865 27.
19. 588 1.4400 36.
21. 062 1.4520 36.
21. 316 1.4660 37.
21. 565 1.4780 37.
21.819 1.5000 38.
22.225 1.5040 38.
22.327 1.5240 38.

Connector mating threads (internal).

45
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464
768
124
429
988
089
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236
541
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APPENDI X A

Internal thread linits of size
g“;'e' M nor di anet er Pitch diameter Maj or di anet er
Limts Limts Limts
Max Mn Max Mn Max Mn
11 . 7142 . 7042 . 7340 . 7240 . 7700 . 7540
13 . 8392 . 8292 . 8590 . 8490 . 8950 . 8790
15 1. 0145 | 1. 0025 1. 0405 1.0285 | 1. 0865 1. 0665
23 1.4520 | 1. 4400 1.4780 1. 4660 | 1.5240 1.5040
NOTES
1. Dinmensions are in inches.
2. Metric equivalents are given for general information only.
FI GURE A-4. Connector mating threads (internal) - Continued.
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MINOR
DIAMETER
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APPENDI X A

IO

EXTERNAL THREAD

Shel | | Designation
si ze
Thr ead Pitch Lead
si ze
11 . 7500 .1 .2
13 . 8750 .1 .2
15 1. 0625 .1 .2
23 1. 5000 .1 .2
FI GURE A-5. Connect or

MAJOR

DIAMETER

CLASS Z2A THREAD 0.1 PITCH

MODIFIED 60°

DOUBLE THREAD SERIES

I nches
. 100
. 200
. 6785
. 6925
. 7145
. 7225
. 7405
. 7485
. 7500
. 8035
. 8175
. 8395
. 8475
. 8655
. 8735

17.
17.
18.
18.
18.
19.
19.
20.
20.
21.
21.
21.
22.

2.54
5.10
234
590
148
352
809
012
050
409
764
323
526
984
187

I nches
. 8750
. 9705
. 9885
. 0165
. 0265
. 0485
. 0605
. 0625
. 4080
. 4260
. 4540
. 4640
. 4860
. 4980
. 5000

RPRRRPRRPRRRPRRREPRRE

mating threads (external).

47

STUB EXTERNAL

22.
24.
25.
25.
26.
26.
26.
26.
35.
36.
36.
37.
37.
38.
38.

225
651
108
819
073
632
937
988
763
220
932
186
744
049
100
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APPENDI X A

External thread limts of size
Shel M nor di anet er Pitch di aneter Maj or di anet er
I
size | Limts Limts Limts
Max M n Max M n Max M n
11
. 7485 . 7405 . 7225 . 7145 . 6925 . 6785
13
. 8735 . 8655 . 8475 . 8395 . 8175 . 8035
15
1.0605 [ 1.0485 | 1.0265 | 1.0165 | .9885 . 9705
23
1.4980 | 1.4860 | 1.4640 | 1.4540 | 1.4260 | 1.4080

NOTES:
1. Dinmensions are in inches.
2. Metric equivalents are given for general information only.

FIGURE A-5. Connector nmating threads (external) - Continued.
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I nches

. 002
. 004
. 005
. 006
. 035
. 107
. 232
. 515

[N

WUINOO0000

nm
. 05
.10
13
15
89
71
. 89
.08

=—.515 MIN—=

FULL THREAD

V THREAD
X@mmm

MIL-PRF-28876E

APPENDI X A
A 0° TO 2°30" MAX
BOTH SIDES TYP
oFF ccoTYP

SMOOTH SURFACE FOR
0-RING SEALING

FI GURE A-6. Connector shell back-end configuration
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APPENDI X A
Shel | AA cC V t hread EE FF HH
size BSC cl ass 2A di anet er di anet er di anet er
11 . 0534 . 750- 20 . 547 . 538 . 571
20° | (1.356) UNEF (13.89) (13.67) (14.50)
. 0484 . 541 . 532 . 565
(1.229) (13.74) (13.51) (14. 35)
13 . 0634 . 875-20 . 662 . 653 . 686
20° | (1.610) UNEF (16.81) (16.59) (17.42)
. 0584 . 656 . 647 . 680
(1.483) (16. 66) (16.43) (17.27)
15 . 0679 1. 000- 20 . 797 . 788 . 821
18° | (1.725) UNEF (20. 24) (20.02) (20. 85)
. 0629 . 791 . 782 . 815
(1.598) (20.09) (19. 86) (20.70)
23 . 0664 1.4375-18 | 1. 224 1.217 1. 250
12° | (1.687) UNEF (31.09) (30.91) (31.75)
. 0649 1.222 1.211 1.244
(1.648) (31.04) (30.76) (31.60)
NOTES:
1. Di mensions are in inches.
2. Metric equivalents are given for general information only.
3. Metric equivalents are in parentheses.
4. Di mensi ons apply to plated/finished part.
5. This design information establishes interface criteria for
backshel | attachment in accordance with figure a-7
6. When properly seated, the rear of the connector insert to be
0.272 + 0.020 fromrear of connector shell.
7. M ni num i nsi de di anmeter of connector shell back end shall be

.412 inch (10.46 m) for shell size 11, .534 inch (13.56 nm
for shell size 13, .712 inch (18.08 m) for shell size 15, and
1.118 inch (28.40 nm for shell size 23. M ninmum di aneters
apply to a depth of .300 inch (7.62m).

FI GURE A-6. Connector shell back-end configuration - Continued.
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K SPLINE KEY-TYP

[#]. 002 ®]0[C]

DETAIL F

/gig—c DIA
- B DIA
SEE
SEE DETAIL G
CHAM—7
M THREAD —
’ [-A-] _
B DIA)
(C DIA)
N DIA MAX %J
©[p.o0La[A
[©]p.010[A] o]
SMOOTH SURFACE FOR—
0-RING SEALING
I nches mm
. 002 0. 05 % ‘-
.004  0.10 oo
. 005 0.13
006 0. 15
.010 0.25 | 088
050 1.27 e pi-ggg Wk Cora
. ggg é.ég ’ MIN DIA OPTIONAL
. . ©[p.006[C
. 820 20.83 DETAIL © ©l | <
FI GURE A-7. Interface dinensions, connector, fiber

optic backshell attachnent.
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Shel | B C J K Mt hr ead N P
si ze D a di a BSC class 2B D a di a
Max
11 . 585 . 559 20° . 0445 . 750- 20 . 960 . 617
(14. 86) (14. 20) (1.130) UNEF (24. 38) (15.57)
. 579 . 553 . 0395 . 605
(14.71) (14.05) (1.003) (15.37)
13 . 700 .674 20° . 0545 . 875-20 1.085 . 732
(17.78) (17.12) (1.384) UNEF (27.56) (18.59)
. 694 . 668 . 0495 . 720
(17.63) (16.97) (1.257) (18.29)
15 . 835 . 809 18° . 0590 1. 000- 20 1. 255 . 867
(21.21) (20. 55) (1.499) UNEF (31.88) (22.02)
. 829 . 803 . 0540 . 855
(21.06) (20. 40) (1.372) (21.72)
23 1. 264 1.238 12° . 0575 1.4375-18 | 1.695 1.296
(32.11) (31. 45) (1.461) UNEF (43.05) (32.92)
1. 258 1.232 . 0560 1.284
(31.95) (31.29) (1.422) (32.61)
NOTES:
1. Dinmensions are in inches.
2. Metric equivalents are given for general information only.
3. Metric equivalents are in parentheses.
4. Dinensions apply to plated/finished part.
5. The coupling nut shall be captive and free to rotate on backshell.
6. Backshell insert retention hardware not shown. The backshell shal

prevent the connector insert from noving rearward during connector
mating. See figure A-6 for proper rear position of connector insert.
7. Kdinension is the width of the spline key.

FI GURE A-7. Interface dinensions, connector, fiber optic
backshel | attachnment - Conti nued.
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N DIA MAX — = £ bed
‘ +
AN
CHAM % ] |
L UIA // DIA
et
?\ /
M THREADJ ﬁiﬁ
[0]g.005]A] 290 = =
+ 010 —= =—.090
+.010
I nches mm
. 005 0. 13
. 006 0. 15
. 010 0. 25
. 020 0.51
. 090 2.29
. 290 7.37
. 580 14. 73
. 630 16. 00
FIGURE A-8. |Interface dinensions, connector, fiber optic

insert retention nut attachnent.
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Shel | Mt hr ead C N Y4
si ze class 2B di a. di a di a
(max)
11 . 750- 20 . 616 (15.65) . 960 (24.38) . 340 (8.64)
UNEF . 594 (15.09)
13 . 875-20 . 731 (18.57) 1.085 (27.56) . 460 (11.68)
UNEF . 709 (18.01)
15 1. 000- 20 . 866 (22.00) 1.255 (31.88) . 645 (16. 38)
UNEF . 844 (21.44)
23 1.4375-18 1.306 (33.17) 1. 695 (43.05) 1. 065 (27.05)
UNEF 1.284 (32.61)
NOTES:
1. Dinmensions are in inches.
2. Metric equivalents are given for general information only.
3. Metric equivalents are in parentheses.
4. Dinensions apply to plated/finished part.
5. Insert retention nut hardware (insert retention sleeve) not shown. The

insert retention nut shall prevent the connector insert from noving
rearward during connector nating. See figure A-6 for proper rear
position of connector insert.

6. Inner dianeters to be 0.347 MN, 0.457 MN, 0.642 MN, and 1.042 MN for
shell sizes 11, 13, 15, and 23 respectively.

FI GURE A- 8. Interface dinensions, connector, fiber optic insert
retention nut attachnent - Conti nued.
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CONNECTOR | NSERT ARRANGEMENTS AND | NTERFACE DI MENSI ONS
B.1 SCOPE
B.1.1 Scope. This appendix lists the connector insert arrangenents and
interface dimensions and is a mandatory part of the specification. The

i nformati on contained herein is intended for conpliance.

B.2 APPLI CABLE DOCUMENTS

B.2.1 Non-CGovernnent publications. The follow ng docunent forns a 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).

AMERI CAN SCCI ETY OF MECHANI CAL ENG NEERS ( ASME)
ASME Y14.5M - Dinensioning and Tol erancing. (DoD adopted)

(Application for copies should be addressed to the Anerican Society of
Mechani cal Engi neers, 3 Park Avenue, New York, NY 10016).

(Non- Gover nnent standards and ot her publications are normally available from
t he organi zations that prepare or distribute the docunents. These docunents
al so may be available in or through libraries or other informationa
services.)

B.3 REQUI REMENTS

B.3.1 Dinensions. Dinmensions shall be in accordance with figures B-1
t hrough B-6 herein, and the follow ng di nensional data:

a. vindicates the insert indexing feature position and vertica
centerline of insert arrangenent.

b. Dinensioning and tol erancing in accordance with ASME Y14.5M
(Di mensions are true position and are in inches.)

c. Metric equivalents are given in parentheses for general information
only.

d. Dinensions, features and marki ngs shown are for engaging face of pin
insert and the engagi ng face of the socket insert.

e. The following tolerance applies to an insert installed in a shell
The center of each hole in an insert for epoxy term nus connectors

shall be | ocated
[p] 005 ()] A] 8]

f. Unless otherw se indicated, dinensions are symretrical about
centerlines.
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Each insert arrangenment is shown in the "normal position" wth
i ndexi ng feature at top of vertical centerline of the engagenent face.

Shel | pol arization shall be in accordance with figure A-3 of
M L- PRF- 28876, appendi x A

Tolerance is + .010 for three decimal places and + .030 for two
deci mal pl aces unl ess ot herw se stated.
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~s— FRONT

POLARIZING KEY
LOCATION

PIN INSERT
CAVITY IDENTIFICATION
NUMBERS AS SHOWN

[:L - SN
-
S e
063 4@7
G 059 D1A
090t m=s—==| | 030 2 PLS
PIN INSERT = éO;ES
FRONT FACE
B

I nches mm

. 059 1.50
. 063 1. 60
. 065 1.65
. 069 1.75
. 075 1.91
. 090 2.29
. 100 2.54

FIGURE B-1. Two-position ternini arrangenent for shell size 11
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SOCKET INSERT
CAVITY IDENTIFICATION
NUMBERS AS SHOWN

—=s— FRONT

3 065
.090 —= %‘@ = .090 > PLS
—e— .09 DEEP MIN
SOCKET INSERT 2 PLs
FRONT FACE -B-
Shel | Shel | size | Arrangenent Nunber
si ze desi gnat or nunber of
term ni
11 A 1 2
NOTES:

1. Dinensions are in inches.

2. Metric equivalents are given for

FIGURE B-1. Two-position termni

arrangenent for

general information only.

shell size 11 - Conti nued.
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= FRONT

POLARIZING KEY

PIN INSERT

LOCATION CAVITY IDENTIFICATION
NUMBERS AS SHOWN
/4\ /#\ 085 ‘*ZE**
¥ 2 pLs
+ i+
P I \\
i N 5/\// boooesy, :
Y, 3 ;080 %
+ [ U
= v
2 PLS
¢
125 || 125 s 075
2 PLS
PIN INSERT -B-
FRONT FACE

I nches mm
. 063 1.60
. 065 1.65
. 069 1.75
. 075 1.90
. 085 2.16
. 090 2.29
. 125 3.18
. 140 3.56

FIGURE B-2. Four-position ternini arrangenent for shell size 13.
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—=—— FRONT

POLARIZING KEY
LOCATION SOCKET INSERT
CAVITY IDENTIFICATION

NUMBERS AS SHOWN

| —=] .09 DEEP MIN
125 — s 125 2 PLS
_B-
SOCKET INSERT
FRONT FACE
Shel | Shel | size | Arrangenent [ Number of
si ze desi gnat or nunber termni
13 B 1 4

NOTES:
1. Dinensions are in inches.
2. Metric equivalents are given for general infornmation only.

FI GURE B- 2. Four-position ternini_arrangenent for shell size 13 - Conti nued.
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—=—— FRONT
POLARIZING KEY “B-
LOCATION

PIN INSERT ’
CAVITY 2 PLe
IDENTIFICATION
NUMBERS AS SHOWN

.106

2 PLS PIN INSERT
FRONT FACE

I nches mm
. 048 1.22
. 059 1.50
. 063 1. 60
. 065 1. 65
. 069 1.75
. 075 1.90
. 083 2.11
. 090 2.29
. 095 2.41
. 106 2.69
. 166 4,22
. 191 4.85
. 230 5.84

FIGURE B-3. Six-position term ni arrangenent for shell size 15.
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—=—— FRONT

POLARIZING KEY _B-
LOCATION

SOCKET INSERT
CAVITY

IDENTIFICATION
NUMBERS AS SHOWN ——

—&= =09 DEEP MIN
2 PLS

SOCKET INSERT
FRONT FACE
Shel | Shel | size | Arrangenent Nunber
si ze desi gnat or nunber of
term ni
15 C 2 6
NOTES:

1. Dinensions are in inches.
2. Metric equivalents are given for general information only.

FIGQURE B-3. Six-position ternm ni arrangenent for shell size 15 - Conti nued.
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—=—— FRONT

POLARIZING KEY

LOCATION -B-
PIN INSERT =05
S CAVITY
Ve IDENTIFICATION
‘ NUMBERS AS SHOWN
063 o
059D 1A
2 PLS

PIN INSERT
FRONT FACE

I nches mm
. 039 0. 99
. 059 1.50
. 063 1. 60
. 065 1. 65
. 069 1.75
. 075 1.90
. 083 2.11
. 090 2.29
. 106 2.69
. 166 4.22
. 181 4. 60
. 230 5.84
. 248 6. 30

FIGURE B-4. Eight-position termni arrangenent for shell size 15.
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—=— FRONT

_B-
POLARIZING KEY
LOCATION
—— =—.09 DEEP MIN
SOCKET INSERT S
2 PLS CAVITY
548 IDENTIFICATION
: NUMBERS AS SHOWN
§ |
e + 063 4%
|
) ASTARN W b 2lora
V2 PLs
039 {i;}~{£# —
jl\\ji 8 181
~— |
. 166 —=—
2 PLS
SOCKET INSERT
FRONT FACE
Shel | Shel | size | Arrangenent Nunber
si ze desi gnat or nunber of
ter m ni
15 C 1 8
NOTES: _ o
1. Dinensions are in inches. . .
2. Metric equivalents are given for general information only.
FIGURE B-4. Eight-position termni arrangenent for shell size 15 - Conti nued.
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== FRONT

POLARIZING KEY ~A- -B-

LOCATION p e
PIN INSERT CAVITY — - 2 PLS
IDENTIFICATION
NUMBERS AS SHOWN
2 PLS
[}
063
059PIA
2 PLS %
DD = —al— ——
Zoleloelele™ !
290 O®O|®;
31® 30 2 PLS

2 PLS
. 150 = ~—=—
2 PLS — - 225
2 PLS
e I
2 PLS
L
PIN INSERT
FRONT FACE

I nches mm
. 059 1.50
. 063 1.60
. 065 1. 65
. 069 1.75
. 075 1.90
. 090 2.29
. 130 3.30
. 150 3.81
. 225 5.72
. 260 6. 60
. 300 7.62
. 375 9.53
. 390 9.91
. 450 11. 43

FIGURE B-5. Thirty one-position ternini arrangenent for shell size 23.
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== FRONT

— —=—.09 DEEP MIN
2 PLS

POLARIZING KEY

LOCATION v
SOCKET INSERT CAVITY —
IDENTIFICATION NUMBERS

AS SHOWN

2 PLS
. 150 = ==
2 PLS —= - .225
2 PLS
.300 |—&= e 375
2 PLS 2 PLS
CL
SOCKET INSERT
FRONT FACE
Shel | Shel | size | Arrangemnent Nunber
size | designator nunber of
t er m ni
23 F 1 31

NOTES:
1. Dinensions are in inches.
2. Metric equivalents are given for general information only.

FIGURE B-5. Thirty one-position term ni arrangenent
for shell size 23 - Conti nued.
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—~=—— FRONT

POLARIZING KEY -B-
LOCATION
==— . 075
PIN INSERT CAVITY 2 PLS

IDENTIFICATION
NUMBERS AS SHOWN

PLS o] - 225
PLS
PLS PLS
CL
PIN INSERT
FRONT FACE

| nches mm
. 059 1.50
. 063 1. 60
. 065 1. 65
. 069 1.75
. 075 1.90
. 090 2.29
. 130 3.30
. 150 3.81
. 225 5.72
. 260 6. 60
. 300 7.62
. 375 9.53
. 390 9.91
. 450 11. 43

FI GURE B- 6. Ei ghteen-position term ni arrangenent for shell size 23.
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SOCKET INSERT CAVITY —

IDENTIFICATION NUMBERS
AS SHOWN
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CL

S
—e 225
PLS

= 375

PLS

SOCKET INSERT

FRONT FACE

—=— FRONT

—=—.09 DEEP MIN
2 PLS

Shel | Shel | size | Arrangenent Nunber
si ze desi gnat or nunber of
term ni
23 F 2 18
NOTES:
1. Dinensions are in inches.

2. Metric equivalents are given for genera

FI GURE B- 6.

Ei ght een-position term ni

i nformation only.

arr angenent

for shell

size 23 — Conti nued.
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