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This specification is approved for use by all Oepartments
and Agencies of the Department of Defense,
1. SCOPE

1.1 Scope. This specification defines the characteristics, performance and testing criteria for single
terminus fiber optic connectors. The connectors described herein cover faailies of both bulkhead and cable
teraination oonhguratlons The connectars sust have consistent optical performance. The connectors are
5upp|.l=u under & RIL-3T0-750 rclluuu.'ll.y assuranic pirograa. Statistieal pioless control {5PC2 ?.cu"‘unquc;
are required in the manufacturing process to ainimize varistion in production of connectors supplied to the

requiresents of this specification. See 6.1 for restrictions on intended use and applications.

1.2 Classification. Plug and receptacle styles shall permit in-line, vall-mounted, panel and rack, right
angle, and other configurations. ILndividual connector requirements shall be as specified herein and in
accordance with the applicable specification sheets (see 3.1).

1.3 Type. Connectors covered by this specification shall be of the folloving types as specified (see
3.

a. Type 1 - Hultimode (HM).
b, Type IlI - Single mode (SH).

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks
form & part of this document to the extent specified herein, Unless otherwise specified, the issues of
these documents are those listed in the issue of the Departeent of Defense Index of Specifications and
standards (DODISS) and supplement thereto, cited in the solicitation.

1 N
| Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of use
| use in improving this document should be addressed to: Electronic Support Division AFLC, 2750 ABU/ES,

I

| Gentile AF Station, Daytoo, OH 45444—-4500 by using the self-sddressed Standardization Document
} Improvement Proposal (DD Form 1424) éppearing at the end of this document or by letter.
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SPECIFICATIONS
FEDERAL
QR-A-225/6 - Aluminua Alloy 2024, Bar, Rod, and Wire; Rolled, Orawn or Cold Finished.
QQ-8-613 - Brass, Lesded and Mon-Leaded: Flat Products (Plate, Bar, Sheet, and Strip).
QQ-B-626 - Brass, Leaded and NMon-Leaded Rod, Shapes, Forgings, and Flat Products With
Finished Edges (Bar and Strip).
Q-C=-576 - Copper Flat Products with Slit, Slit and Edge-Rolled, Sheared, Sawed, or Machine
Edges (Plate, Bar, Sheet, and Stripl.
-P-35 - Passivation Trestments for Corrosion-Resistant Steel.
Qa-5-743 - Steel Bars, Wire, Shapes, and Forgings, Corrosion-Resisting.
QQ-7-363 - linc-Base Alloy; Die Castings.
TT-1-735 - lsopropyl Alcchol.
1I-R-T65 - Rubber, Silicone.
MILITARY
HIL-5-901 - shock Tests, H.1. (High-Impact) Shipboard Hachinery, Equipment & Systems,
requirements For.
NIL-G-3056 - Gasoline, Automotive, Combat.
MIL-H-5606 - Hydrsulic Fluid, Petroleum Base, Aircraft, Nissile and Ordnance.
HIL-T-5624 - Turbine Fuel, Aviation, Grades JP-4 and JP-5.
MIL-F-168B84 - Fuel, Naval Distillate.
HIL-L-17331 - {(ubricating 0il, Steaa Turbine and Gear, Hoderate Service.
MIL-L-23£99 - Lubricating Oil, Aircraft Turbine Engines, Synthetic
DOD-F-49291 - Fiber, Optical (Metric).
MIL-C-55330 - Connectors, Electrical and Fiber Optic, Packaging of.
DOD-C-85045 - Cable, Fiber Optics, General Specification for (Hetric).
STANDARDS
NILITARY
MIL-STD-105 - Sampling Procedures and Tables for Inspection by Attributes.
MIL-STD-129 - Harking for Shipment and Storage.
MIL~STD-202 - Test Hethods for Electronic and Electrical Component Parts.
MIL-STD-454 - Standard General Requirements for Electronic Equipment.
HIL-STD-790 -~ Product Assurance Program for Electronic and Fiber Optic Parts Specifications.
MIL-§7D-810 - Environmental Test Methods and Engineering Guidelines.
MIL-STD-B8Y - Dissimilar Hetals
MIL-5TD-1285 - Harking of Electrical and Electronic Parts.
MIL~STD-1344 - Test Methods for Electrical Connectors.
HIL-5TD-1678 - Fiber Optic Test Hethods & Instrubéniation.
MIL~STD-45662 - Calibration Systems Requirements.

{Unless otherwise indicated, copies of federal and military specifications, siandards, and handbooks are
evailable from the Standardization Documents Order Desk, Building 40, 700 Robbins Avenue, Philadelphia, PA
19111-5094. )

RATIONAL AERONAUTICAL AMD SPACE ADMINISTRATION (MNASA)

NHEB 8060.1 - Flammability, Odor, and Offgassing and Compatibility Requirements and test
Procedures For Materials in Environeents That Support Cosbustion.

(Application for copies should be addressed to Office of Safety and Hission Quality, (Code GR)}, NASA
Headquarters, Washington, DC 20548)
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2.2 Mon-Goyernment publicstions. The following documents fore a pert of this docusent to the extent
specified herein. Unless otheruise specified, the issues of the documents which-are DOD adopted are those
Listed in the {ssue of the DODISS cited in the solicitation. Unless othervise specified, the issues of
documents not Listed in the DODISS ere the iasues of the documents cited in the solicitation
(see 6.2).

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTH)

ASTH-A—4LBL - General Requirements for Stainless and Heat-Resisting Wrought Steel Products
(Except Wire).

ASTH-A-582 - Free—Machining Stainless and Heat-Resisting Steel Bars, Hot-Rolled or
Cold-Finished.

ASTM-E-595 - Total Mass Loss and Collested Volatile Condensable Materials From Outgassing
in a Yacwm Environment.

ASTH-D-1141 - Standard Specification for Substitute Oceen Vater.

ASTH-0-1430 - Stendsrd Specification for Polychlorotrifluro—£thylene (PCTFE) Plastics.

ASTH-D-2116 - Standard specification for FEP Fluorocartion Molding end Extrusion Materials.

ASTH-D4181 - Standard specification for Acetal (POM) Molding and Extrusion Materisls.

(Application for copies of ASTM publications should be addressed to the Asmerican Society for Testing and
Materials, 1916 Race Street, Philadelphia, Pennsylvania 19103).

ELECTRONIC IMDUSTRIES ASSOCIATION (EIA)

E1A-455 - Fiber Optic fibers, Cables, Transducers, Connecting and Terminating Devices,
Test Procedures For. )

KEIA-455-14 - Fiber Optic Shock Test (Specified Pulse),

¥EIA~455-20 - HMeasurement of Change in Optical Transmittance.

KEIA-455-21 - Macting Ourability for Fiber Optic Lonnecting.

*EIA-455-22 - Ambient Light Susceptibility.

*EIA-455-32 - Discontinuities. .

*EIA-455-34 - Interconnection Device Insertion Loss Test.

E1A-4L55-49 - Procedure for Measuring Gamma lrradiation Effects in Optical fibers and Optical
Cables.

*E1A-455-36 - Twist Test for Fiber Optic (onnecting Devices,

EIA-455-107 = Return Loss for Fiber Optic Components.

*E1A-557 - Statistical Process Control Systesz.

* Has been adopted by DOOD,
NOTE: EIA-455-20 and -34 are applicable to EIA-455-107.

(Application for copies should be addressed to Electronic Industrial Association (EIA) 2001 Eye Street, NW,
Washington, DC 20006.)

2.3 order of precedence. In the event of a conflict between the text of this document and the references
cited herein (except for related specification shects}), the text of this document tske precedence. Nothing

in this document, however, supersedes spplicable laws and regulations unless a specific exemption has been
obtained.

5. REQUIREMENTS

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

3.2 oqualification. Connectors furnished under this specification shall be products vhich are authorized

by the qualifying activity for (isting on the applicable qualified products list at the time of sward of
contract (see 4.5 and 6.3).

3.2.1 Product_assurance. The contractors product assurance program for assembled connectors and assembly
procedures shall meet the requirements of HIL-STD-790.

-
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3.2.1.7 Statistical process controt. - The contractor shall implesent and use stotistical process control
techniques in the wanufacturing process for parts covered by this specification. The $PC progros shall be
developed and saintained in accordsnce with EIA-557. The SPC program shall be documented and mainteined as
part of the oversil relisbility assurance program as specified in RIL-STD-790.

3.3 Haterial. Haterisl shail be 8s specified herein (sce table [). If materials other than those
speclfn:d are used, the contractor shall certify to the qualifying activity that the substitute material
enables the connectors to meet the requirements of this specification. Acceptance or approval of any
constituent material shall not be construed as a guarantee of the acceptance of the product. When a
definite material is not specified, & material shall be used which will enable the connector to meet the
requirements of this specification (see 4.4). Hoterials used in the connector construction shall not emit
explosive fumes when exposed to high temperature or flane.

3.3.1 General. The CoNNECIoTE, <aps, TOVers, stopage receptaclies, of other protective sccassory !‘r’-‘h-‘i’ﬂ‘
shall be constructed of saterial as specified herein or as specified in the detail specification sheets (
3.1}, Connectors shall be sanufactured to good workmanship quality appropriate with the {ntended use of the
equipment. Haterisls say be dielectric or conductive. Haterisls used in the connectors shall in no manner
interfere with or degrade the optical performance of the fibers. When definite materials or finishes are
specified, the materials or finishes used shall ensble the connectors to. meet all perforsance requirements
of this specification.

3.3.2 Metals. Unless otherwise specified herein, all metals used in the construction of the connectors
shatl be corrasion-resiatant types (300 series CRES recommended), or shall be suitably plated or otherwise
finished to prevent corrosion during service life under any of the environmental conditions specified in
this document. Surfaces which may be subjected to polishing or other abrasive operations during termination
of the connector shall not be plated or costed in anyway.

3.3.2.1 Dissimilar merals. Dissimilar metals shall not be used in intimate contact with each ather
unless suitably finished to prevent electrolytic corrosion. The criteria for the selection and protection
ot dissipitar metal combinations shall be in accordance with HIL-5T0-88%.

3.3.3 Honmetallic materials. All nonmetallic materials used in the construction of the connectors shall
not be affected by the use of cleaning materials nor shall any substance used in the construction of the
connectors be degraded when operating under the environmental conditions specified herein.

3.3.3,1 Adhesives (epoxies). Adhesives are not precluded from use in the construction of the connectors
specified herein. However, the types of adhesives which may be used shall be specifically defined in the
specification sheet (see 3.1}, Adhesives shall not be used in the optical path of the connector,

3.3.3.2 Sealing compounds. Sealing compounds, which may flow at the mexioum upper nonoperating
temperature specified herein, or crack at the minimum lower storage temperature specified herein shall not
be used,

3.3.3.3 Radicactive materials. Radioactive materials shall not be used in the construction of the
connectors specified herein.

31.3.3.4 Lubricants. Lubricants used in the construction of the connectors specified herein shall satisty
the following criteria:

a. Lubricants shall be permanent and shall not require replacesent during the lifetime of the connector
as defined 0 3.5.2.5.1.

b. Lubricants shall not migrate to the optical interfaces resulting in degradation of the optical
performance of the connector as specified in 3.5.1.

¢. Lubricants shall be useful over the environmental conditions specified in 3.5.3.

d. Lubricants shall notbe affected by cleaning solvents a5 defined in 3.4.8 which are required to

saintain the optical performance of the connectors.

3.3.4 Lliguid saterials. Liquid materials shall not be used in the connector design.
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3.3.5 fungus. Finishes and materials shall be certified that they meet the requirements of HIL-ST0-454.
requirement 4. Connectors that are not.in accordance with MIL-STD-454, requiresent & for fungus-inert
naterials shall meet grade I classification of MIL-STD-810, method 508. If certification cannot be made,
samples of all polymeric materials used in the construction of one wated connector pair thall be tested in
accordance with 4.8.14.

3.3.6 Recovered materials. Unless otherwise specified herein, all material incorporated in the products
covered by this specification shall be new. Products say be febricated using raw materials produced from
recovered bulk saterials to the extent practicable if the intended use of the product is not jeopardized.
The ters "recovered materinls® means materials which have been collected or recovered from solid waste and
reprocessed to become part of a source of raw saterisls, as opposed to virgin rew materials. None of the
above shall be interpreted to msean that the use of partially processed, assembled, used or rebuilt products
are allowed under this specification, Reground polymers are scceptable saterials.

3.3.7 overall finish. The resuttant finish on all parts covered by the individual specification sheets
shall be stainless steel passivate in accordance with QQ-P-35.

3.4 Design and construction. The connectors, backshells, protective covers, etc., 8s specified herein

shall vithstand normal handling, incident to operation, installstion and in-service -amtetmce. Coaponent
parts shall be as specified on the individusl specification sheets (zee 3.1).

3.4.1 Configuration and physical dimensions. The configuration snd physical disensions of the connectors
specified herein shall be in accordance with the specification sheets (see 3.7). Specification sheets shall
be provided for the following minimum classes of connectors:

a. Receptacies.
b. Plugs.
¢. Adapters.

3.4.2 Weight. The veight shall be specified in the specification sheets (see 3.1). Verification shall
be in accordance with 4.7.3,

3.4.3 Size. The size shall be specified in the specification sheets (see 3.1). verification shall be in
accordance with 4.7, 4.

3.4.4 Fiber optic cable requirements. The connectors shall be designed for operation with fiber optic
cables as specified in DOD-C-B5045 unless otherwise specified in the individual specification sheets (see
3.1

3.4.5 Fiber optic termm The spec1f1canon sheets (see 3.1) shall define the technology employed to
provide th i , ied shall § t t
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not limited to, the follouving:
wot lizited to, following:
a. Method of optical alignment, i.e., tube, straight sleeve, grooved plate, etc,

b. Coating requirements, as applicable.

3.4.5.1 Fiber attachment. Fiber attachment shall be provided by crimping and/or adhesive bonding.

3.4.6 Special handling. The connectors specified herein shall be designed for use in field equipment and
shall not require special handling with the exception of periodic cleaning as specified in 3.4.8.

3.4.7 #Mating characteristics. The connectors specified herein shall satisfy the following operational
and hwman factor requiresents. -

3.4.7.1 Optical perforsance degredation. The coanectors specified herein shall resain within the optical
attenustion performance Limits specified in 3.5.1.1 during the Lifetime of the connector as measured by
mating cycles as specified in 3.5.2.5.% ar the lifetime requirements specified in 3.5.1 and 3.5.1.2.

w
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3.4.8 Cleening. Clesning of the optical mating surfaces is not to be considered o repair action and -ia
alloved to saintain the optical” performence of the connector 4n the cperetioml environeent.- ~Cleaning
operations shall not degrade the apecified perforsonce of ‘the connector.™ Yo facilitate cleaning, the
connector design shall atlow easy accessibility to the opticsl feces. Cleaning materiais woy inctude cleen
water {(not distilled water), a dry cloth or & ssall brush. Compressed air or nonflucrocarbon serosol Liquid
nay be used for cleaning. . Disassesbly of optical connectors is not acceptable for field operations. Mo
special equipment shall be required to clean the optical connectors (see 3.1).

3.4.8.1 Cleaning procedures, The specification sheets (see 3.1) for the connectors specified -herein
shall include the procedures for cleaning the opticsl meting surfaces of the connectors. Attention shall be
given to the criteria for inspection end test of the connector to determine if the cleaning procedure has
been succeasful.

3.4.9 Dust cover. All optical connectors (plugs ‘and receptacles) shall be provided with a plastic
throw-sway protective cap or cover. The cover shqll. be free of sold release or any other (ubricants.

3.4.10 Maintainability. The connectors specified herein shall be classified as field replacesble.

3.4.11 Sealing devices. Seals, gromsets, o-rings, interfacial seals boots, gaskets, and other sealing
devices as needed by the connector design, shall scet the perforsance requirements as specified herein.

3.4.11.7 optical_junction sealing. When specified, opncal junctions shall be sealed against moisture
and contamination as specified herein.

3. 5 Pperformance requirements. The connectors specified herein shall meet the follow
pe
fequirements when the units are assembled to an appropriate optical cable as specifi

3.5.1 Optical requirements. The connectors specified herein shall meet the specific optical performance
requirements as specified (see 3.1).

3.5.1.1 Ingertion loss. The initial insertion loss shall be less than 1.0 dB, or as specified (see 3.1).
The paxioum insertion loss at any time shall not exceed 1.5 db (see 4.7.6), or as specified see (see 3.1},

3.5.1.2 Change in optical transmittance. The change in optical transmittance shall nat be greater than
0.5 dB during and after any tests as specified in this docusent (see 4.7.7). Unless otherwise specified the
periodicity of the measurement shall be appropriate for the test sentioned and as approved by the qualifying
activity.

3.5.1.3 Ambient Light susceptibility. When specified (see 3.1), the optical power of the light from the
optical port shall not be greater than minus 50 dBm (see 4.7.8).

3.5.1.4 Signal discontinuities. When tested as specified in 4.7.9, there shall be no signat
discontinuity vhen the connector is subjected to the shock and vibration levels specified herein. A signal
discontinuity is defined es a change in the attenuation in the optical path of the connector in excess of
0.5 dB for single and sultimode for a duration of 50 microsecond or more. For tests of extended durations,
measurements say be made at discrete times by use of & triggering circuit which constantly sonitors the
optical signal, as approved by the qualifying activity.

ifiad
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3.5.2 #echanical requirements. ALl connector assesblies specified hercin and in the appropriate
specification sheet (see 3.1) shall satisfy the wechanical requirements as specified herein.

3.5.2.1 cable retention (see’ 4.7.11). The connector plug hardware shall have a secure sechanical
retention of the cable strength memberst vhere cable has strength sesbers, allowing the cable sszesbly to
withstand the tensile and twixty loads as specified herein. Variations of this mechanism to accomsodate
various cable configurations shall be identified in the specification sheets (see 3.1).
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3.5.2.1.1 Tensile loading. When tested as specified in 4.7.11.1, the connector plug (receptacle and
adapter exempt) shall be capable of sustaining a static tensile load ‘of at Least 160 newtons spplied to the
cable behind the back end of the plug without evidence of physical damage to the connector or fiber optic
cable. The optical performance of the connector shall remain within the Limits specified in 3.5.1.2,

3.5.2.1.2 Cable strain relief. The design of the connector shall include a strain relief. When tested
as specified in 4.7.11.2, the connector plug shall show no evidence of physical damage.

3.5.2.1.3 Flex Life. When tested as specified in 4.7.11.3, the connector plug (receptacle and adapter
exempt) shall show no evidence of physical damage and the optical performance of the connector shall remain
within the limits specified in 3.5.1.2 and 3.5.1.1 after, and 3.5.1.2 during the test.

3.5.2.1.4 Twist. VUhen tested as specified in 4.7.11.4, the connector plug shall show no evidence of
physical damage and the optical performance of the/gonnector shall remain within the Linits specified in
3.5.1.2, and shall meet the requirements of 3.5.1.1 efter the test.

3.5.2.2 force to engaqe/disengage. When teated as specified in 4.7.12, the torque necessary to
completely couple or uncouple the connectors shall not exceed that specified (see 3.1). Also the
longitudinal force necessary to initiate the engaging or disengaging cycle shall not exceed that specified

So__ W oan
\BCE J. 17,

3.5.2.3 Coupling proof torque. When tested as specified in 4.7.13, the coupling mechanism (plug only)
(threaded types) shall not be dislodged. The interface disensians of the connector shall remain as
specified (see 3.1).

3.5.2.4 Coupling mechanism retention force. When tested as specified in 4.7.14, the coupling mechanism
(plug only) shall not be dislodged from the connecter.

3.5.2.5 Engagement of connectors.

3.5.2.5.1 HMating durability. When tested as specified in 4.7.15, the connectors shall be capable of
withstanding 500 mating cycles, unless otherwise specified (see 3.1), without evidence of mechanical damage
or physical deterioration, The optical performance of the connectors shall remain within the limits
specified in 3.5.1.1, 3.5.1.2 and 3.5.1.5. There shall be no evidence of mechanical damage to the coupling
device or physical deterioration of controtling surfaces or component parts. Hinor damages such as
scratches or abraded finishes at nonoptical surfaces or at surfaces not employed as part of optical contact
guides shall not be cause for rejection.

3.5.2.5.2 pPolarization. <Connectors shall be keyed when specified (see 3.1).

3.5.2.5.3 Interchapngeability and intermateahility. The connector material and hardware shall be
specified (see 3.1) to ensure interchangeabitity and intermateability. ALl connectors, backshells,

arracennias masd mbla mm e e o nma nart nomhar rhall ha rhurieanliy and fanatinnal o
atieasorics ahd ICH\HLEGU\C par ts naviiwg iht same PEi v TusSE SiGuy We pu]an.au.] ans TUnRCtIoNay

interchangesble without need for modification of such itess or of the mating equipeent.

3.5.2.5.4 Safety wires {(vhen specified) (see 3.1). The connectors specified herein shall include the
facility to use safety wires for high vibration environsents (see 3.1). Safety wires shall not be required
to-satiasfy the vibration requirements specified in 3.5.3.4.

3.5.2.6 lmpact. Uhen tested as specified in 4.7.16, connectors shall not_be damaged or othervise
rendered unfit for operational use. The connector shall meet the optical requirements as specified in
3.5.1.2.

3.5.3 Environmental requirements. The connectors shall be capable of satisfactory operation and shall
eeet all performance requirements as specified herein and in the specification sheets (see 3.1), vwhen
exposed to the environmental conditions as stated herein. There shall be no evidence of msechanical damage,

loosening of componenit parts,separation of bonded surfaces and the optical and mechanical performance shall
be within the Limits specificd herein.

3.5.3.1 Pressure altitude. When tested as specified in 4.8.1, the connectors shall operate within the
performance limits specified in 3.5.1.2 during exposure to the operating pressure (sea Level to 70,000
feet}, and after exposure to the nonoperatifng pressure (sea level to 70,000 feet). There shall be no
evidence of physical damage to the connector.
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3.5.3.2 Temperature. When tested as specified in 4.8.2, the connectors shall operate within the
performance Limite specified in 3.5.1.2 during exposure to the operating tewperstures specified belov, ‘and
there shall be no evidence of physical dacage to the connector,

a. Normal tesperature range:

1. Operating: —46°C to +85°C.

2. MNonoperating: -62°C to +85°C.
b. High tesperature range:

1. Opsrating: -55°C to #125°C.

2. Nonoperating: =-65%C to +200°C.

3.5.3.3 Thermal shock. When tested as specified in 4. 8.3, the connectors shall ghov no evidence of
mechanical damage, loosening of cowponent parts, separation of btonded surfaces, or other daaage and the
optical perforsance shall be within the Limits specified in 3.5.1.2.

3.5.3.4 vibration. When tested as specified in 4.8.5, the connectors shall show no evidence of broken,
loose, deformed or displaced parts, cracks, chips, or other damage vhich would result in a signal
discontinuity as specified in 3.5.1.4 when the connector is vibrated.

3.5.3.5 shock. When tested as specified in 4.8.6, the connectors shall show no evidence of broken,
loose, deformed or displaced parts, cracks, chips, or other damage vhich would result in a signal
discontinuity as specified in 3.5.1.4 when the connector is subjected to the shock levels specified herein:

3.5.3.6 Temperature humidity cycling. When tested as specified in 4.8.7, the connectors shall operate
within the perforeance limits specified in 3.5.1.2 during and after exposure to the relative humidity of 95
percent at ambient temperatures up to +55°C. There shall be no visual evidence of deterioration of
component parts or constituent materials, loosening of finishes, physical distortion, corrosion of metals,
entrapment of moisture, separation of bonded surfaces or other damages. The requiresents of 3.5.1.1 shall
be met after temperature humidity cycling test.

3.5.3.7 MHater submersion.

3.5.3.7.1 Operating. When tested in accordance with 4.8.8, visual inspection of the test connector shall
reveal no penetration of water into the sealed region of the mated connector. The mated connector shall
operate uithin the optical performance limits spacified in 3.5.1.2 both during and after the test.

3.5.3.7.2 Nonoperating. When specified (see 3.1), the unmated connector plug assemblies shall be
submerged without caps or protective covers, and shall operate without degradation of optical performance
beyond the Limits specified in 3.5.1.2 after being externally cleaned (see 4.8.8).

3.5.3.8 Salt spray. When tested as specified in 4.8.9, the connectors shall show no visual evidence of
deterioration such as flaking, pitting, blistering or Loosening of finishes, corrosion of setal surfaces, or
in the case of plated metals, corrosion which has passed through the plating and stiacked the base metal.

3.5.3.9 Dust (fine sand). When-tested as specified in 4.8.10, the connectors shall show no evidence of
physical damage and shall be within the optical performance Limits specified in 3.5.1.2.

3.5.3.10 Ozone exposure (when specified see 3.1). Wwhen tested as specified in 4 .8.11, there shall be no
evidence of cracking or other deterioration of plastic and rubber parts that could lead to degradation of
the optical or environmental performance of the connector as specified herein.

3.5.3.11 Fluid immersion. When tested as specified in 4.8.12, the optical performance shall remain
within the Limits specified in 3.5.1.2.

3.5.3.12 Temperature Life, Connectors shall show no visual evidence of dimensional change, opening of
seals, cracking or other physical damege. After the test, connectors shall meet the maximum insertion loss
and change in optical transmittance as specified in 3.5.71.2 and 3.5.1.7 (see 4.8.4).
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3.5.3.13 Flasmability. wvhen tested in accordance with 4.8.13, the sated connector assesbly shall eseet
the optical requirements of 5.5.1.2.- The unpated connector shell not exceed a cosbined flome and afterglov.
extinguishing time of 30 seconds (condition C) after removal of epplied flame., There shall be no dripping
wvhich will couse the flammable material to ignite and there shall be no violent burming or explosive type
fire.

requtre-mtl as specn ICIJ 'In J ) \SQE N.O J

3.5.5.15 Temperature cycling. Uhen tested as specified in 4.8.16, the connectors shall show no evidence
of mechanical dasage, loosening of component perts, separation of bonded surfaces, or other dasage and the
optical performance shall be within the Limits specified in 3.5.1.1 and 3.5.1.2.

3.5.4 Space flight requiresents.

3.5.4.1 Therwal Vacuua Outgassing. ALl non—metal materials shall not emit greater than 1.0X total mass
Loss and greater than 0.1 percent coliected volatile condensable materials when test in accordance with
L.91.

3.5.4.2 Residual Magnetism. Uhen tested in accordance with 4.9.2, the residual wagnetise for fully
asseebied connectors shall meet gamas levels as specified in the specification sheet (see 3.1).

3.5.4.3 oOdor., HNon-metal materials shall rate less than 2.5 when tested in accordance with 4.9.3.

31.5.4.4 Toxicity (Offgassing). When tested in accordance with 4.92.4, all non-metals shall have a totsl
hazard index less than 0.5.

3.6 Harking.

3.6.1 (Component marking. Connectors and associated fittings shall be permanently and legibly marked in
accordance with the general requirements of MIL-STD-1285. Marking shall be located on the connector body or
on the boot. HMarking shall include the following:

a. Hilitary Part or ldentifying Number (PIN).
b. Manufaecturer's CAGE code or name or logo.
3.6.2 Package marking. Package marking shall be in accordance with MIL-STD-129.

3.7 MWorkeanship. Connectors and associated fittings shall be processed in such a manner as to be uniform
in quality and shall be free from sharp edges, burrs and cther defects that will affect Llife,
serviceability, or appearance,

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or purchase order, the
contractor is responsible for the performance of all inspection requirements (examinations and tests) as
specified herein, Except as othervise specified in the contract or purchase order, the contractor may use
his oun or any other facilities suitable for the performance of the inspection requiresents specified
herein, untess disapproved by the Government. The Government reserves the right to perform sny of the
inspections set forth in the spacification where such inspections are deemed necessary- to ensure supplies
and services confors to prescribed requiresents.

4.1.1 Responsibility for compliance. ALl items shall weet all requirepents of sections 3 and 5. The
inspection set forth in this specification shall become a part of the contractor's overall inspection systea
or quality program. The absence of any inspection requirements in the specification shall not relieve the
contractor of the rcsmn.ub'ttny of ensuring that all products or supplies subaitted to the Govermment for
acceptance comply with all Tequirements of the contract. Sempling inspections, as part of sanufacturing
operstions, is an acceptable practice to‘ascertain conformsance to requirements, however, this does not
authorize submission of known defective material, either indicated or actual, nor does it commit the
Government to accept defective material,

)
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4.1.2 Test equipment end inspection facilities. ' Test and.measuring equipment and inspection facilities
of sufficient accurscy, quality end quantity to persit perforsence of the required inspection shall be
established and caintained by the contractor. The estshlishoent and maintenanca of a calibration system to
control the accuracy of the messuring and teat equipment shall be in sccordance with MIL-STD-45662.

4£.1.3 Retisbility assurance program. A reliability assuronce program shall be established and maintained
in accordance with MIL~STD-790. Evidence of such compliance shall be verified by the qualifying activity of
this specification as & prerequisite for qualification and continued qualification.

4.1.4 Statistical process control. A SPC program sha{( be estoblished and maintained in accordance with
EIA-557. Evidence of such cospliance shall be verified by the qualifying activity as a prerequisite for
qualification and retention of qualification.

4.2 Classification of -inspections. The inspectipns specified herein are classified as follows:
a. Materials inspection (see 4.4).

b. GQualification inspection (see &4.5).

[1]

unl ity snnforesncs inc
Quaiity conforsance

TABLE 1. HMaterials inspection.

Component material Requiremsent Applicable specification
paragraph
Metals 3.3.2 -—
linc -— 0G~-Z-363
Brass - QQ-B-613 or QQ-B-626
Aluminua —- Qa-1-225/6
Steel corrosion-resistant 0Q-5-763, ASTH ALBL or
—— ASTM ASB2

Dissimilar metals 3.3.2.1 © KIL-5TD-454

Bronze (alloy 425) -— _—
Honmetallic materials ) 3.3.3 _—

TFE fluoracarbon -— ——-
"FEP fluoracarbon - -— ASTH D430
Silicon rubber -— 11-R-T65
Acetal ASTH D4181
Epoxies

sealing compounds
Radiocactive materials
Lubricants

Ll W A

[F RV R AV ]

LV VIR
i
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Liquid materials

'

(]

»
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!
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4.3 [Inspection conditions. Unless otherwise specified herein, all 'inspectit-ms shall be performed in
accordance vith the test conditions specified in the "GENERAL REQUIREMENTS" of MIL-STD-202. For each test
of threaded coupling connectors wvherc the test is perforsed on mated pairs, the psir shall be torqued to the

........ -

- R | z-a
SHELITITU ValLUut \BCT J.1/7.

4.4 Materials inspection. “Materials inspection shall consist of certification supported by verifying
data that the smaterials Listed in table I, used in fabricating the connectors are in accordance with the
applicable referenced specifications or requirements prior to such fabrication.

4.5 qualification inspection. Qualification inspection shall be performed at a laboratory acceptable to
the Government (see 6.3) on sample units produced with equipment and procedures normally used in production.

10
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4.5.1 Somple size. Fourteen connectors of the seme PIN with its mating connector shall be subjected to
qualificstion inspection. Samples of all polymeric materials used in the construction of one sated
connector pair is elso required vhen applicable.

4.5.2 Inspection routine. Tuelve mated connector pairs shall be subjected 1o the inspections of test
group I in table I1. The -twelve mated connector pairs shall then be divided into three sets of four. Each
set shall be subjected to the tests within one of groups [I, 11l and 1¥ Of tabte II. Two additional mated

connector pairs shall be subjected to the flammability test in group V of table 1. Seaples of all polymeric

materials used in the construction of one mated connector pair shall be subjected to the fungus test of
group ¥ in table 11, when applicable.

4.5.3 failures. One or more failures shall be cause for refusal to grant qualification approval.

4.5.4 Retention of qualification. To retain qu&hflcatwn, the contractor shall forward a report to the
qual.ify{ng activity. - The firat report for groups A, B, end C is required at 12 months. Thereafter, groups
A and B require a report at 12-wonth intervals, and group ¢ requires a report at 36-sonth intervals. The
qualifying activity shall esteblish the initial reporting date. Initial retention of qualification shall be
at an 18-month interval; subsequent retention of qualification at a 36-msonth interval. The report shall
consist of:

a. A summary of the results of the tests performsed for inspection of product for delivery (groups A and
8), indicating &s & @inimm the number of lots that have passed and the number that have failed.
The resuits of tests of all reworked Lots shall be identified and accounted for.

b. A summary of the results of tests performed for periodic inspection (group { )}, including the number
and mode of failures. The summary shall include results of all periedic inspection tests performed
and completed during the 12- or 36-month period. If the sumamary of the test results indicates
nonconformance with specification requirements, &nd corrective action acceptable to the gualifying
activity has not been taken, action may be taken fo remove the failing product froa the qualified
products list.

Failure to submit the report within 60 days after the end of each 12- or 36-wonth period may result in loss
of qualification for the product. In addition to the periodic submission of inspection data, the contractor
shall immediatety motify the qualifying sctivity at any tiee during the 12- or 36-sonth period that the
inspection data indicates failure of the qualified product to meet the requirements of this specification.

In the svent that no production occurred during the reporting period, a report shall be submitted certifying
that the company still has the capabilities and facilities necessary to produce the item. If during 3
consecutive reporting periods there has been no production, the manufacturer may be required, at the
discretion of the qualifying activity, to submit a representative product from each group, as defined in
4.5.2 to testing in accordance with the qualification inspection requiresents.

4.5.5 Qualification by similerity. The extent of qualification testing by similarity shall be determined
by the qualified products list evaluating activity.

4.6 quality conformance inspection.

4.6.1 Inspection of product for delivery. Inspection of product for delivery shatl consist of groups A
ard B inspections,

£.6.1.1 Inspection lot. An inspection Lot shall consist of all the connectors and associated fittings

comprised of identical piece parts produced under essentially the sase conditions and offered for inspection
at one tipe.

4.6.1.1.1 Group A inspection. Group A inspection shall consist of the inspections specified in table
II1, and shall be made on the same set of sample units, in the order shown.

4£.6.1.1.1.1 Sampling plan. ALL products for delivery shall be subjected to group A inspections,

4£.6.1.1.1.2 Rejected lots. If an inspection lot is rejected, the manufacturer may rework it to correct
the defects, or screen out the defective units and resubmit for reinspection. Resubmitted lots shall be
inspected using tightened inspection. Such lots shall be separate from new lots and shall be clearly
identified as reinspected lots.

—a
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4.6.1.1.2 Group B _inspection. Group B inspection shall consist of the inspections.specified in table 1v
in the onrder shoun, end shall be made on sample units vhich hove been subjected to end passed the group A
inspection. Connectors having identical piece parts may be combined for Lot purposes-and shall be in
propartion to the quantity of each part-numbered connector produced.

4.6.1.1.2.1 Saepling plan. The sampling plan shall be in accordance with MIL-ST0-105 for speciail
jnspection level S—4. The sample size shall be based on the inspection Lot aize from which the sample was
selected for group A inspection. The AQL shall be 1.5 percent defective.

4.6.1.1.2.2 Rejected lots. If an inspection lot is rejected, the manufacturer may revork it to correct
the defects, or screen out the defective units, and resubmit for reinspection. Resubaitted lots shall be
inspected using tightened inspection. Such lots shall be separate from new lots, end shall be clearly
identified as reinspected lots,

4.6.1.1.2.3 pisposition of sample units. Sample units which have passed all the group 8 inspection say
be delivered on the contract or purchase order, if the Lot is accepted. Any connector or connector part
deformed or othervise damaged during testing shall not be delivered on the contract or order.

£.6.1.2 Periodic_inspection. Periodic inspection shall consist of group € inspection. Except where the
results of these inspections show noncompliance with the applicable test requiresents (see 4.6.1.2.1.4),
delivery of products vhich have passed groups A and B shall not be delayed pending the results of these
qualification verification inspections,

4.6.1.2.1 Group {_inspection. Group € inspection shall consist of the inspections specified in table v,
in the order shown. Group C inspection shall be wade on sample units selected from inspection lots which
have passed the groups A and 8 inspections.

£.6,1.2.1.1 Sampling plan. Group € inspection shall be pertormed on connectors of the same part number
vith their mating connectors 1 year after initial qualification and within each 3 year period thereafter.
Six sample units shall be selected from the first lot produced. Six sample units shall also be selected
after 200,000 connectors have been produced. The sample units shall be subjected to all tests.

4.6.1.2.1.2 railures. 1f one or more sample units fail to pass group C inspection, the sample shall be
considered to have failed.

4.6.1.2.1.3 pisposition_of sample units. Sample units which have been subjected to group € inspection
shall notr be delivered on the contract or order.

4.6.1.2.1.4 WNongompliance. If » sample fails to pass group € inspection, the manufacturer shall notify
the qualifying activity and the cognizant inspection activity of such failure and take corrective action on
the materials or processes, or both, as warranted, on sll units of product which can be corrected and which
are manvfactured under essentially the same materials and processes, and which are considered subject to the
same failure. Acceptance and shipeent of the product shall be discontinued until corrective action,
acceptable to the qualifying activity has been taken. After the corrective action has been taken, group ¢
inspection shall be repeated on additional sample units (all tests and exmminations, or the test which the
original sample failed, at the option of the qualifying 8ctivity). Groups A and B inspections may be
reinstituted; however, final acceptance and shipment ghatl be withheld until the group C inspection has
shown that the corrective action vas successful. In the event of failure after reinspection, information
concerning the failure shall be furnished to the cognizant inspection activity and the qualifying activity.

4.6.2 Inspection of packaging. The sampling and inspection of the preservation, packing, and container
marking shall be in accordance with the requiresents of MIL-C-55330.

12
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Qualification in; tion.

Inspection

Optical tests 1/

Insertion
lass

Signatl

discontinuities

Change in
optical
transmittance

Test method
paragraph

Group 1 (12 mated pairs}
Visual and mechanicat
inspection

Weight

Size

Insertion loss

Ambient Light
Susceptibility

Return loss ($) 2/

Group 11 (4 mated pairs)
Temperature
Temperature/humidity cycling
Vater submersion
Harking

Group 111 (4 mated pairs)
Tensile loading
Cable strain relief
Flex Life
Twist
Force to engage\disengage
Coupling proof torque
Caupling mechanism retention
force
Mating durability
Impact
Thermal shock
Vibration
Shock
Ozone exposure
Temperature life
Marking

Group 1V (4 mated pairs)

Mating durability

Pressure altitude

Thermal shock
Temperature/humidity cycling
Salt Spray

Dust (fine sand)

Fluid iamersion

Temperature cycling

Muclear radiation resistance
Marking

Group V (see 4.5.2)

Flammability
Fungus
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TABLE I1. cQualification inspection. - Continued.
Inspection Optical tests 1/ Requirepent Test method
) ] paragraph paragraph
Insertion Signsl Change in
loss digscontinuities optical
transmittance
Group VI 3/ (2 mated pairs)
Theroal vacwm outgassing 3.5.41 4.9.1
Reaidust msagnetise 3.5.4.2 4.9.2
odar 3.5.¢4.3 4.9.3
Toxicity 3.5.4.4 4.9.4
A/ X - Indicetes that this test applies. See appropriate test paragraph for
details.
2/ Applies only to single mode connectors (SM).
3/ NASA vill perform these tests.
HASA Parts project Office
CODE 370
Goddard Space Flight Center
Greenbelt, MD 20771
TABLE IIl. Group A inspection. 1/
Inspection Requirement paragraph Test smethod
paragraph
Visual and mechanical | 3.4, 3.4.1, 3.4.4, through 3.4.10 4,7.2
examination 2/ 3.6 and 3.7 4.7.2.1
Veight 2/ 3.4.2 4L.7.3
size 2/ 3.4.3 §.7.4
1/ AQL is 4 percent minor and no major faiiures.
2/ The contractor may use in-process controls for this requirement.
TABLE IV. Group B inspection.
Inspection Requirement Test method
paragraph " paragraph
Insertion loss 1/ 3.5.1.1 4.7.6
Coble strain relief 3.5.2.1.2 4.7.11.2
farce to engage/disengage 3.5.2.2 4.7.12
Coupling proof torque 3.5.2.3 4.7.13
Coupling mechanisa retention 3.5.2.4 4.7.14
force
1/ If sample feils this test, then.the tot fail
4.7 Inspection methods.
4.7.1 Equivalent test methods. The use of equivalent test methods is allowed subject to the following
conditions:

a. The allovance of an equivalent method is specified in this specification.

b. The sanufacturer has conducted both test methods and has submitted complete test data to the PA.

¢. The preparing activity hos approved the use of that method by that manufacturer.

14
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2/ Group ¥ tests are for parts intended for space flight.

15

TABLE ¥. 6 € in tion.
optical tests 1/ fequirement Test
paragraph method
Inspection Insertion Signal Change in paragraph
Loss discontinuities optical
(see £.7.5) transaittance
Group I (4 mated pairs)
Teaperature X 3.5.3.2 4£.8.2
Teaperature/humidity X X 3.5.3.6 4.8.7
cycling
Subgersion X 3.5.3.7 4.B.8
Group II (4 mated
pairs)
Tensile leading X 3.5.2.11 4.7
Flex life X X 3.5.2.13 4.7.11.3
Twist X X 3.5.2.1.4 4. 7114
Impact X 3526 L.7.16
Thermal shock X 31533 4,83
Vibration X 3.5.3.4 4.8.5
Shack X 3.5.3.5 4.8.6
Ozone exposure X 3.5.3.10 4.8.11
Temperature life X X 3.5.3.12 4.8.4
Group 111 (4 mated
pairs)
Hating durability X X 3.5.2.51 4.7.15
Pressure altitude X 1.5.31 4.8.1
salt spray 3.5.3.8 4.8.9
Dust (fine sand) X 3.5.3.9 4.8.10
Fluid immersion X 3,531 4.8.12
Temperature cycling X X 3.5.3.15 4.8.16
Nuclear radiation X 3.5.3.14 4.8.15
Marking 3.6 4.7.2
Group IV (2 mated
pairs)
Flammability X 3.5.3.13 4.8.13
.Group ¥V 2/ (2 mated
- pairs)
Theresal Vacuum 3.5.4.1 4L.9.1
Outgassing
Residual Magnetism 3.5.4.2 4.9.2
odor - 3.5.4.3 4.9.3
Toxicity (Offgassing) 3.5.4.4 4.9.4
1/ X - Indicates that this rest applies. S$ec appropriate test paragraph for details.

Group ¥V tests will be perforwed by WASA.
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4.7.2 Visual and mechanical {nspection. “Connectors and sssociated fittings shell be exomined to verify
that the design, construction, physical dimensions, assesbly instructions, marking and workmanship are in

accordance with the applicable requirements (see 3.1, 3.3, 3.4, 3.6, and 3.7).

4.7.2.1 Dimensionsl inspection. Mating disensions shatl be exawined by mating the connector with its
applicable mating gauges or other suitable means accepiable t0 the Government.

4.7.3 ueight (see 3.4.2). Connector plugs and receptacles shall be weighed using scales with an accuracy
of &5 percent to verify conformance to the requirewents specified in 3.4.2, connectors shall not be
assesbled to cables for this test.

4.7.4 Size (see 3.4.3). Conhector plugs and receptacles shall be measured, using instruments with
accuracies eppropriate to the tolerances defined jn the specification sheet for the unit, to verify
complisnce to 3.4.5.

47,5 oOpticsl test methods. Unless otherwise specified, the optical properties inspection sethods shall
be perfarmed at & wvavelength of 1300 ne. The connectors should be sttached to lengths of cahle in
accordance with 0D00-C-85045. The cable Lengths shall not be greater than 30 meters. For multimode fiber, o
noncoherent Light source shall be used. Light Launch conditions shall be as specified in table VI or
equivalent, Initial Launch conditions may be interrupted between tests.

£.7.5.1 Non_keyed connectors. for subsequent measurements of change in optical transmittance, it is
recommended the sample (connector plugs and adaprer) be mated in the same azimuthal orientation ss
established for the initial insertion Loss measurement.

YABLE VI. Light launch conditions.

Single mode 30 en diameter mandrel

rultiaode 70/70 restricted or
equivalent mandrel wrap

4L.7.6 Insertion Loss (see 3.5.1.1). The initial insertion loss shall be measured in accordance with
method A of EIA-455-34. Subsequent insertion loss shall be measured as approved by qualification activity.

4.7.7 Change in optical transmittance (see 3.5.1.2)  The change in optical transmittance shall be
measured in accordance with EIA-455-20 or by an equivalent method.

4£.7.8 Ambient light susceptibility (see 3.5.1.3). The ambient Light susceptibility shall be measured in
accordance with EJA-455-22, with the exception that the output power in the "on" state shall be referenced
to 1 mitlivatt. The test temperature shall be 25°C,

4.7.9 Signal discontinuities (see 3.5.1.4), Signal discontinuities shall be weasured in accordance with
EIA-455-32. A signal discontinuity is considered to be a reduction in signal strength of .5 dB or more for
a duration of 50 ps or more,

4.7.10 Return loss (SM) (see 3.5.1.5). samples shall be tested for return loss in accordance with
ELA-455-107. The insertion loss seasuresents shall be performed in accordance with EIA-455-34. Upon
completion of each test, sasples shall be examined for compliance to 3.5.1.5.

4.7.11 c(sble retention (seec 3.5.2.1).

4,.7.11.1 JTensile loading (see 3.5.2.1.1). TYensile loading shall be weasured in accordance with method
2009 of NIL-STD-1344, -pxi-.n tensile load shall be held for 1 minute, unless otherwise specified (see 3.7).
The change in optical transmittance shall be wessured during and after the test.

4.7.11.2 Cable strain relief. (see 3.5.2.1.2). 4 visual inspection of the connector designs (plugs) and
the specification sheet of the unit shall be used to verify complisnce to this requirement.

&.7.11.3 Flex Life (see 3.5.2.1.3). The plug specicen shall be tested for flex Life in accordance with
method 2017 of MIL-STO-1344. The specieen shall suffer no degradation in optical loss beyond the specified
limits stated in 3.5.1.2, either during or after the test. Insertion loss shall be measured at the
completion of the flex test.
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4.7.11.3.1 Room temperature tests. -The plug specipens shall be flexed for 2,000 cycles at a.tesmperature
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the connector, The line of intersection of the two planes shall pass through the center of the connector.
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Half the nuober of flexes shall be in one plane and half in the other plane. Change in optical
transmittance shall be measured after the test and every 500 cycles during the test.

L.7.1.4 Twist (see 3.5.2.1.4). Mated cable-connector sssemblies shall be tested in accordance uith

EIA-455-36 (FOTP-36). The cable shall then be subjected to 1,000 twist cycles. (One cycle shall consis

a 180 degree tuist $90 degrees aboyut the neutral axis.) The change in optical trensaittance (see 3.5.1.2)

shall be measured at 250 cycle tntervals. The optical performance shall not degrade beyond the Limits

stated in 3.5.1.2 either during the test or subsequent to the test due to the twist eycling.

shall be measured after the completion of the twist test.

£.7.12 Foree to mldum (see 3.5.2.2). ' ¥he connector shall be engaged vith its sating standard

part (see 3.1}. ODuring the entire coupling/uncoupling cycle (until the connector is fully
engaged/disengaged), the tforces or torques necessary shall not exceed those specified (see 3.1).

4.7.13 ctoupling proof_torque (see 3.5 2.3). The connector under test shall be engaged with its sating
standard part (gauge) and the coupling nut tightened to the torque value specified (see 3.1). After 1

ainute the connector under test and its mating standard part shall be disengaged.

6.7.14% Coupling mechanise retention forces (see 3.5.2.4). The connector body and coupling mechaniso

shall be respectively secured to the lover and upper jaws of a tensile tester in an appropriate sanner.
tensile load shall be applied at & rate of approximately 100 pounds/minute up to the force as specified and

heid at

that value for 1 minute (see 3.1). buring the one minute of steadily applied force, the coupling

mechanism shall be rotated with respect to the connector body, two full revolutions in each direction.

L. 7.15 Mating durability (see 3.5.2.5.1).
mating durability in accordance with EIA-455-21 for a total of 500 mating cycles.
tests (see 3.5.1) shall be performed atter the test.

..............
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4.7.16 Impact {see 3.5.2.6). Unmated connector assemblies with protective covers instatled shall be
tested in accordance with the following or other suitable technique:

a.

C.

The impact test facility shall consist of & clamp for securing & single jumper cable and a steel
block, 172 inch minimum thickness, as shown on figure 7.

The impact test shall be conducted as follows: The cable is clamped so that, with the connector
plug hanging under its own weight, the end of the plug extends to the center of the steel block.
The plug is then raised to the height of the clamp, and with the cable extended, released so as to
strike the block. The unmated plug shall be dropped B times.

The change in optical transmittance shall be measured after the test (see 3.5.1.2).

4.8 Environmental requirements (see 31.5.3).

L. 81

Prescure altitude (see 3.5 3 1) With mated pairs of connectors assembled to speciaen cables as

maled a3

specified in 4.7.4, the ccnnectors shall be tested for susceptibility to Low pressure (alntude) in
accordance with nethod 500 of KIL-5TD-810. The following conditions shall apply:

a.

o.

Specimens shall be mounted in & manner simulating that in actual service.

L T T T T S S S S S O T S . ©. ¢ TP PR

Pressure shail be incressed or decremsed, as applicable, at a rate not to exceed 2,000 feet per
minute.

Operating and nonoperating: Specimens shall be subjected to a simulated altitude of 70,000 feet
above sea level for a minimum af 2 hours. Change in optical transmittance measurements shall be
performed at 15 minute intervals during and immediately following the test and there shall be no
degradation of optical performance beyond the Lieits specified in 3.5.9.2. Foliowing the test,
specipens shall be examined for compliance to 3.5.3.1,

17
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Connector pairs (plug to adapter to plug) shall be tested for
The opticel performance
The change in optical transmittance (3.5.1.2) shall be
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4.8.2 " Tewperoture (see 3.5.3.2). . With msted pairs of connectors sassembled to specimen-cables, the
connectors shall be tested at high and (ov temperature as specified herein. . - . -

Step Ramp time
1. Room temperature 1 hour
2. Ramp to high operating temperature 2 hours saxisum
3. High operating temperature Hold for 24 hours
4. Do change in optical trensmittance
S. Raxp to room embient (25%C 12°() 2 hours maximum
6. Roou asbient Hold for T bhour
7. Do change in optical transaittence ;
8. Rezp to low operating tesperature 2 hours saxioun
9. (Low operating temperature Hold for 24 hours
10. Do change in optical transaittance
11. Ramp to room ambient (25°C £2°C) 2 hours maximm
12. Room asbient Hold for 1 hour

13. Do change in optical transaittance

4.8.3 Thermal shock (see 3.5.3.3}. Cable-connector asscmblies (at least one mated and one unsated) shall
be tested in accordance with test method 4020 of DOD-STD-1478 with the exception that the low test
temperature in table I, step 1, test condition A, method 107 of MIL-STD-202 shall be -62°C. The mated and
unmated cable-connector assemblies shall be examined for degradations of any sort avter testing in
accordance with 3.5.3.3.

a. High test temperature: +85°C.

b. Examination during test: Verify that the opticsl performance is within the limits specified in
3.5.1.2 at the end of each temperature cycle.

~ Comm
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4.8.4 Temperature Life (see 3.5.3.12). Mated and unaated cable connector. assemblies shall be tested in
accordance with method 108 of MIL-STD-202. The exposure time shall be 240 hours. The exposure temperature
shall be 110°C. The change in optical transmittance (see 3.5.1.2) and the connector insertion Loss (see
3.5.1.1) shatl be measured after the connector assemblies have returned to ambient temperature conditions.

4.8.% Vibration (see 3.5.3.4). & complete connector assembly shall be wounted as shown on figure 2 or
suitable test fixture and vibrated in accordance with test conditions III and VI, condition € for 1.5 hours,
except 111 at 10 G6's, wethod 2005, MIL-5TD-1344. Specimen cable, using the normal connecting devices of the
connector and clamped as shown on figure 2, shall be used. The connector shall be mounted by its normal
mounting device and engaged by its morsal coupling device. No safety wire shall be used. C(able to cable
connectors may be held to the jig of figure 2 by a suitable clamp on one half of the connector assembly.

The folloving conditions shall apply:

a. Test condition Letter 1T ather than above (see 3.1),
b. Signal discontinuity as specified in 4,7.9, shall be sonitored during vibration.

€. Upon completion of test, the connectors shall be examined for compliance to 3.5.3.4.
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FIGURE 1. Impact test facility.
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NOTES

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

FIGURE 2. Vibration testing setup.
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4.8.6 shock (see 3.5.3.5). Connector plugs and receptacles, vith specimen cables attached, shall be
shock tested in accordence with EIA-455-14. When specified {see 3.1}, -the shock. test shali be in accordance
vith MIL-5-901, grade A, type A, class I. Signal discontinuity as specified in 4.7.9 shall be monitored
during the test. The following details and exceptions shall apply:

a. Receptacles and panel or bulkhead mounted connectors and adapters shall be msounted by normal means.
ALl other connectors and adapters shall be rigidly clamped to the shock table.

b. Test condition I.

¢. Three blows in each of three mutually perpendicular planes; one of which shall be 'parallel to the
axis of the connector.

e s o

d. Signal discontinuity as specified in 4.7.9, ‘thaii be sonitored during shock.
e. Upon completion of test, the connectors shall be examined for compliance to 3.5.3.5.

f. A dummy mass may be included as part of the test fixture, however the total sass requirements of
MIL-5-907 shall be met.

4_8.7 Tesperature/humidity cycling (see 3.5.3.6). Cable-connector assemblies (at least one mated and one
unmated}, shall be tested in accordance with method 4030 of DOD-S$TD-1678. The subcycle shall be included in
the testing. The change in optical transmittance shall be measured before, during, and after testing (see
3.5.1.2).

a. Measurements shall be made at high humidity when specified {see 3.7).

b. Examination during test: Verify that the optical performance of each connector is within the limits
specified in 3.5.1.2 at the end of each 24-hour cycle.

c¢. Examination after test: Examine for compliance to 3.5.3.15, 3.5.1.1 and 3.5.17.2.

4. 8.8 water Submersion {see 3.5.3.7). Hated cable-connector assemblies shall be tested for water
pressure susceptibility as follows. The assemblies shall be immersed in water to a minioua depth of 10.4
meters (34 ft.) or equivalent depth pressure for a period of not less than 48 hours. For the operating tlest
(see 3.5.3.7.1), the change in optical transmittance shall be measured during the test. At the completion
of the test, the connector assemblies shall be externally cleaned, unmated, and exemined for water
penetration into the connector. For the nonoperating test (see 3.5.3.7.2), the unmated connector assemblies
shall be cleaned and mated at the completion of the test. The change in optical transmittance shall then be
measured {see 3.5.1.2).

4.8.9 salt spray (see 3.5.3.8). Half the samples mated and half the samples unmated shall be tested in
accordance with method 1001 of MIL-$TD-1344. The following details and exceptions shall apply:

a. Test condition letter: A.

b. The samples shall not be mounted but shall be suspended from the top of the chamber using waxed
. twine or string, glass rods, or glass cord.

c. Fiber ends must be protected to prevent salt migration.

d. After test exposure, the samples shall be externally cleaned and examined under five—power
magnification for salt penetration and damage to external parts.
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4.8.10 Dust (fine sand){ses 3.5.3,9). With mated pairs of comnectors assembled to specimen cables aa
specified, the connectors shall be tested for effects of exposure to a dry-dust (fine sand) -laden atmosphere
in accordance vith method 110 of MIL-STO~202. The following details and exceptions shall apply:

a. Faflure criteria: The connectors will be considered to have failed this test {if, after exposure to
the blowing dust (fine sand) and subsequent cleaning of the optical fiber surfaces (see 3.4.7), the
optical perforpance of the connectors is degraded beyond the Limits specified in 3.5.1.2.

b. Orientation during test: The connectors shall be oriented in the test chasber so that the blowing
air stream intersects the Longitudinal axis of the connector at the coupled (mated) faces. The
connectors shall be rotated 90 degrees about the longitudinal axis of the connectors, at least two
tioes during ateps 1 and 3.

¢. Operation during test: The change in opticAl transmittance of the connectors shall be msonitored
during this test.

d. Step 2 waiting period: The 16~hour holding period of step 2 is not required. Step 3 say proceed
immediately after reaching temperature stabilization.

e. Examinations: The change in optical transmittance test shall be performed before dust test, before
and after sample reorientation, during each 6 hour exposure period, and after dust test. Semples
shall be examined for compliance to 3.5.3.9.

4.8.11 Ozone exposure (see 3.5.3.10). When specified (see 3.1), a pair of sated connectors and an
unmated cable connector shall be tested in accordance with method 1007 of MIL-ST0-1344.

4.8.12 Fluid immersion (see 3.5.3.11). C(onnector samples (one mated and one unmated pair), shall be
subjected to the test specified in method 1016 of HIL-STD-1344. ALl samples shall be subjected to the atl
of the fluids, temperatures, and immersion times specified below. Each assembly shall be completely dried
after each immersion. Following the test, samples shall be examined for compliance to 3.5.3.11. Additional

ha tactad yhan enarifiad
of 1580 VNN Spelavied.

a. Sample preconditioning shall be under ambient conditions,

b. Perform only one immersion cycle.

fluid Jemperature (°C} Immersion time (hours)
1sopropyl alcohol 20 - 25 168
TT-1-735 :
Autotobile gas 20 - 25 168
HiL-G-3056
Hydraulic fluid 48 - 50 24
HIL-H-5606
Turbine fuel 20 - 25 168
KIL-T-5624
Lubricating oil 3 -77 26
MIL-L-23699
Lubricating oil 3 -77 24
MIL-L-17331
Fuel oil 33 . 37 24
MIL-F-16884
Coolant, Monsanto 20 - 25 24
Coolanol or equivalent
Ocean water 20 - 25 24
ASTMN-D-1141

[ %]
%)
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4.B.13 Flammability (see 3.5.3.13). Hated and unmated connector assemblies shall be tested in accordance
with method 1072 of MIL-STD-1344. The mated assesbiies shali be exposed to a 0.75 inch fisee height applied
for ten seconds (Test Condition C) to the region of the mated pair interface. The change in optical
transmittance (aee 3.5.1.2) shall be measured after the test sample has returned to ambient temperature.

The moted assczblics shall be desated. Two unmated connector ssscmblies shall be exposed to & 1.5 inch

flame height epplied for 60 seconds (test condition A) to the comnector/strain retief interface region,

4.B.14 Funqus resistance (see 3.3.6). Connector components shall be tested for exposure to fungus in
accordance with method 508 of MIL-5TD-810,

4.8.15 Muclear radiation resistance (see 3.5.3.14). Uhen specified (see 3.1), sated cable—connector
asseablies shall be tested in accordance with EIA-455—49. The tests shall be performed at a wavelength of
1300 ¢+.20 na at the low operating temperature, st room tesperature, and at the high operating temperature.
The change in optical trensmittance shall be weasurted during and after the test.

4.8.16 Temperature cycling (see 3.5.3.15). The connector shall be tested in accordance with
DOD-STD-1678, method 4010. The following is & List of test steps, test temperotures, and test Times,
Change in optical transmittance (3.5.1.2) shalt be measured at the end of steps 3, 5, 7, and 9.

Temperature (°C) buration (hours)
1 Rooa ambient 24
2 Ramp to -46°C 12*C

3 Low operating temperature
4 Ramp to +25°C £2°C

S. +25°C 22°C

6. Ramp to +71°C £2°C
7

8

9

0

High operating temperature
Ramp to +25°C 22°C
+25°C 12°C
Repeat steps 2 through 9 four times for a total of five cycles.

(o N N o AV Y]

10.
The change in optical transmittance (see 3.5.1.2) shall be monitored during and after the test. The samples

shall be examined for compliance with 3.5.3.15 after the test. The insertion loss (see 3.5.1.1) shall be
measured after the test.

4.9 Space flight

4.9.1 Thermal Vacuum Outgassing. HNon-metal materials shall meet the requirements of 3.5.4.1, when tested
in accordance with ASTH E-595.

4.9.2 Residual magnetism. The connector shall be fully assembled before testing. The residual magnetism
test shall be performed in a magnetically quiet area i.e., where machines, electronic equipwent, vehicles,
ond personnel traffic are restricted. Use a magnetometer to measure residual magnetism immediately after
the connector is exposed to a 5000 gauss field strength of & magnet for at Least 2 seconds. The connectar
shall not contact the magnet pole pieces. The residual magnetisa shall be measured with a magnetometer Ege
probe of the magnetometer shall be within .125 inch of the connector. One gamma is equivalent to 1 x 10
gauss.

4.9.3 Odor. Haterial samples shall peet the requirements of 3.5.4.3 when tested in accordance with WHB
8060.1, test 6.

4.9.4 Toxicity (Offgassing). Material samples shall seet the requiresents of 3.5.4.4, when tested in
accordance with NHB 8060.1, test 7.

5. PACKAGING
5.1 Packaqing requirements. The requirements for packaging shall be in accordance with HIL-C-55330.
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6. HMNOTES

(Thias section contains information of a general or explanatory nature that say be helpful, but is not
wandatory.)

. 6.1 Intended use. The fiber optic connectors covered by this specification are intended for use in the
following applications as specified (see 3.1) where their performance characteristics are required.

a. Fixed plant. Used in systems in fixed lLocations incLu]:Iing indoor, outdoor aerial, direct burial,
duct and undersea applications,

b. Tactical{. Concerned with use in ponvehicular and mobile militarized systems.
c. Space. Which involves use in vehicles and/or systess deployed in outer space.
d. Avionics, Involving use in aircraft or missiie systems.
e. shipboard. Involving use in systeas deployed in & mobile marine environment (on board or in tow).
f. Ground vehicle. Involving use in land vehicular systeams.
g. Other specialized military applications.
6.1.1 Special considerations for application categories. The following list is intended to serve as a

reminder in generating a specification sheet. It is mot all inclusive; however, it highlights some of the
special considerations. Important to each application are specific requirements as follows:

a. Fixed plant

(1) Inside (Plenum): Flame and toxicity, breakout.

(2) Aerial: Wide temperature range, solar radiation.

(3) Duct: Narrow temperature range, water immersion.

(4) Buried: Reodent protection, crush resistance.

(5} Submarine: High pressure tensile strength for recovery.
b, Tactical: Ruggedness, water freeze, zero bend radius, nuclear.

c. Space: Outgassing in vacuum (change in composition), low Level radiation, extreme temperature
range, and nuclear for military applications.

d. Avionics: High temperature, vibration, and aititude.
e, ‘shipboard; Watertight, nonwatertight.
f. Vehicle, ground: Flamsability and toxicity.

6.1.2 Primary design considerations. The primary design considerations for this family of optical
connectors are as follows:

€ wLlca

a. Consistent and predictable optical performance.
b. Operational use in the field environment with a minipun of special handling procedures.

c. Suitable for operation, including mating end demating under the environmental conditions specified
herein, wvithout degradation of performance beyond the performance limits specified herein.

d. Simple design, having a maximum ease of repair and maintainability as specified herein.

e. & service Life of 20 years consistenl with the gmating requirements specified herein,
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6.1.3 Haterial safety data sheets (MS0S). MSDS sheets shall b~ available upon request,

6.2 Acquisition reguiresents. Acquisition documents should specify the Tollowing:
a, Title, nusber and date of this specification.

b. lissue of DODISS to be cited in the solicitation, and it required, the specific issue of individual
documents referenced (see 2.1).

c. Title, nuober and date of the applicable specification sheet.
d. The complete PIN of the connector or Httir"\g ordered.
e. Specific finish vhen required (see 3.3.1).

6.3 oualification. W¥ith respect to products requiring qualification, svards willi be made only for
products vhich are, at the time of sward of contract, qualified for inclusion in the applicable Qualified
Products List QPL Ho. 83522 whether or not such products have actually been so listed by that date. The
attention of the contractors is called to these requiresents, and manufacturers are urged to arfange to have
the products that they propose to offer to the Federal Government tested for qualification in order that
they way be eligible to be swarded contracts or purchase orders for the products covered by this
specification. The activity responsible for the OPL is Electronic Support Division AFLC, 2750 ABW/ES,
Gentile AF Station, Dayton, Ohio 43444; hovever information pertaining to qualification of products may be

obtained from Defense Electronics Supply Center (DESC-E}, 1507 wWilmington Pike, Dayton, Ohio 45444,

6.4 Subject term (key vord) Llisting.

Adapter

Bayonet

Cable, fiber optic
Connector

Covers, protective
Epoxy

Expanded beam lens

F.S KA, style

Lensless

Hilitary specification
Optical performance requireaents
Plug

Receptacle

Step-dowvn nose interface
Straight nose interface
Terminus

Threaded

6.5 PIH. The PIN shall consizst of the letter "H" followsd by the ba

sequentially assigned dash number (see 3.1).

Example:
K83522/01- XX 5
| | |
I | |
{ | |
— I t—
| | |
| { |
| l |
Sasic bash rumber from S indicates
specification specification space flight
sheet number sheet (see 3.1) component

6.6 changes from previous issue. Asterisks are not used in this revision to identify changes with
respect to the previous issue due to the extensiveness of the changes.
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