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MILITARY SPf CIFICATIOtJ

CONNECTORS, FIBER OPTIC, 51 NGL[ TERMINUS,
. GENERAL SPEC1F1CATION FOR

This specification is approved for use by all Departments
and Agencfes of the Oep.srtment of Oefense.

1. SCOP E

1 . 1 Sco e.
+

This specification de ffnes the character lstfcs, performance and
testfng cr terla for single terminus ffber optic connectors. The connectors

described heretn cover families of both bulkhead and cable termination
configurations. The connectors ❑ust have consistent optical performance. The
connectors are supplied under a MI L- ST O-790 rellabllfty assurance program.
Statistical process control (SPC) Cechnlques are requfred in the ❑anuf.scturing
process to ❑ fnimfze variation in production of connectors supplied to the
requirements of this specification. See 6.1 for restrictions on Intended use and
applications”.

1.2 Clissfflcation. Plug and receptacle styles shall permft fn-line,
wall-mounted, panel and rack, right angle, and other configurations. Individual
connector requirements shall be as specified herein and in accordance with the

applicable specification sheets (see 3.1).

1.3 ~.
types as spec

a. Type

b. Type

Connectors covered by this specification shall be of the following
f{ed (see 3.1).

Multimode (M).

I - Single ❑ode (S).

2. APPLICABL[ 00 CUHENTS

2.1 Government documents.

2. 1.1 Specifications, standards, and hdndbooks. The following specifications,
standards, and torn a part ot tn
herein.

doCument to the e.mtent speci fied
Unless ~;he;~i;e specified, the (;;ues of these documents are those

listed in the issue of the Department of Oefense Indea of Specifications and
Standards {0001SS) and supplement thereto, cited in the sOli Citdtf On.

; Beneficial comments (recommendations, additions, deletfonsl and any pertinent i

I data which may be of use fn im rovin this document should be addressed to:
~ , 27~0 ABIIIES, Ge”ttle A F S t a t i o n , O a y t o n , OH ~I Electronic Support Oivision AF C

I 45444-4500 by usfng the sel f-addressed Stand ardfzatfon Oocument !QprOVeOIent
I Proposal (UO Form 1426) appearing at the end of thfs document or by letter. I

AflSC NfA FSC 6060

I) IsIRIBUTION STATEMENT A. Approved for public release; distribution is unlimt ted.
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SPECIFICATIONS

FE OERAL

QQ-A-22516

QQ-B-6i3

QCJ-B-626

UU-C-576

QQ-P-35

QU-S-763

QQ-2-363
11-1-735
22-R-765

MILITARY

f41L-S-901

MI L: G-3056
MI L-H-5606

MI L-T-5624
MI L-F-16884
MI L. L-17331

MI L-L-23699
000-F-49291
MI L-C-55330
000-C-85045

ST AN OAROS

MILITARY

MI L- ST O-1O5

MI L- STO-129
MI L- STO-202

MI L- STO-454
MI L- STO-790

MI L-sTu- 1678
MI L- ST O-45662

Aluminum Alloy 2024, Bar, Rod, and Mire; Rolled, Orawn
or Cold Finished.
Brass, Leaded and Non-Leaded: Flat Products (Plate,

Bar, Sheet, and Strip).
Brass, Leaded and Non-Leaded Rod, Shapes, Forgi” s, and

7Flat Products Uith Finished Edges (Bar and Strip .
Copper Flat Products with Slit, Slit and Edge-Rolled,
Sheared. Sawed, or Machine Edqes (Plate. Bar, Sheet, and
Strip].
Passivation Treatments for Corrosion-Resistant Steel.
Steel Bars, Hire, Shapes, and Forgings,
Corrosion-Resisting.
Zinc-Base Alloy; Oie Castings.
Isopropyl Alcohol.
Rubber, Silicone.

Shock Tests, H.1. (High-Impact) Shipboard Machinery,
Equipment 8 Systems, Requirements For.
Gasoline, Automotive, Combat.

Hydraulic Fluid, Petroleum Base, Aircraft, Missile and
Ordnance.
Turbine Fuel, Aviation, Grades JP-4 and JP-5.
Fuel Naval Oistll late.
Lubricating Oil, Steam Turbine and Gear, Moderate
Service.
Lubricating Oil, Aircraft Turbine Engines, Synthetic
Fiber, Optical (Metric).
Connectors, Electrical and Fiber Optic, Packaging of.
Cable, Fiber Optics, General Specification for (Metric).

Sampling Procedures and Tables for Inspection by
Attributes.
Marking for Shipment and Storage.
Test Methods for Electronic and Electrical Component
Parts.
Standard General Requirements for Electronic Equipment.
Product Assurance Program for Electronic and Fiber Optic
Parts Specifications.
Environmental Test Methods and Engineering Guidelines.
Dissimilar Metals
Marking of Electrical and Electronic Parts.
Test Methods for Electrical Connectors.
Fiber Optic Test Methods h Instrumentation.
Calibration Systems Requirements.

(Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Standardization Oocuments Order
Uesk, Building 40, 700 Robbins Avenue, Philadelphia, PA 19111 -5094.)
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141 L- C-83522C

2.2 Non-Government publications. The fol lowfng documents form a part of this
document to the extent specffi here{n. Unless otherwise speclffed, the issues
of the documents which are OOOeadopted are those lfsted {n the Issue of the 0001SS
cited in the solicitation. Unless otherwise specl fled, the i s s u e s o f d o c um e n t s
n o t l i s t e d in the 0001SS are the issues of the documents cited in the solicitation
(see 6.2).

AHERICAN SOCIETY FOR TESTING At40 MATERIALS (ASTM)

ASTM A484 - General Requirements for Stainless and Heat. Resisting
Urought Steel Products [Except ‘dire).

ASTH A582 - Free -SSachining Stainless and Heat-Resisting Steel Bars,
Hot-Rolled or Cold-Finished.

ASTM 01430 - Standard Specff!cation for Polychl orotrifl uro-Ethylene
[P CTFf) Plactics.

ASTM u2116 - Standard specification for FLP Flour ocarbon HOldlng anO
Extrusion Materials.

ASTtl 04181 - Standard specification for Acetal [PO141 Ho iding and
Extrusion Materials.

[Atspl ication for Cop$es of ASIU publications should be addressed to the American
Society for jesting and Materials, 1916 Race Street, Philadelphia, Pennsylvania
19103J.

2.2.1 Foreign publication. The followlng Brftish document f0rM5 a part of this
document to the extent soec!fied herein. Unless otherwise sDecified. the i$Sue S
dre those Cit@d in the iiiicitati o”.

NAVAL tltl GIN EC RING STAMOAROS (NISI

713 Determination of the Toxicity Index of the Products
Combustion from Small Specimens of Hater ials.

of

(Copfes of Naval Cngfneering Standards are sponsored by the Procurement
Executive. S4inistrv of Oefense. shi D de Dart!dent. section TE112. block G, Foxhill,
Bath 5 AB i n g l a n d . l -

.

E L E C TRON I C l NOUS TR I E S ASSOC J A T I ON ( E I A )

C I A - 4 5 5 - F i b e r Op t i c F i b e r s , C a b l e s , T r a n s d u c e r s , C o n n e c t i n g a n d
Terminating Oevices, Test Procedures For.

. EIA-455-14 - Fiber optic Shock Test (S P@Cidl pul$e).

. EIA-455-20 - tseasurement of Change in Optical Transmittance.
. EIA-455-21 mating Curability for Fiber Optic Connecting.
● CIA-455-22 I Ambient light Susceptibility.
. EIA-455-32 - Oiscontinui ties.
. EIA-455-34 - Interconnection Oevlce Insertion Loss Test.

[IA-455-49 - Procedure for Measuring Gamma Irradiation Effects in
Optical Fibers and Optical Cables.

. EiA-455-36 - Twist lest for Fiber Optfc Connecting Devices.
EIA-a55-lo7 - Return Loss for Fiber Optic Components.

. CIA-557 - Statistical Process Control System.

. Has been adopted by 000.

NOTE: tJA-455-20 ana -34 are applicable to EIA.455- 107.

iAppl ication for copies shoultl be aadressed to Electronic Industrial Association
iE IA) 2001 Eye Street, NV, Washington, OC 20006. )
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MI L- C-83522C

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 associated detail
specifications, specification sheets or MS standards), the text of this document
take precedence. Nothing in this document, however, supersedes applicable laws
and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Specification sheets. The individual item requirements shall 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 sheet, the latter shall govern.

3.2 qualification. Connectors f“r”i shed under this specification shall be
products which are authorized by the qualifying activity for listing o“ the
applicable qualified products list at the time of award of contract (see 4.5 a“d
6.3).

3 .2.1 Product assurance. The contractors’ product assurance program for
assembled connectors and assembly procedures shall meet the requirements of
MI L- ST D-790.

3.2.1.1. Statistical process control. The contractor shall implement and use
statistical process control techniques in the manufacturing process for parts
covered by this specification. The SPC program shall be developed and maintained
in accordance with EIA- 557. The SPC program shall be documented and maintained as
part of the overall reliability assurance program as specified in MI L. ST D-790.

3.3 Material. Material shall be as specified herein (see table 11). If
f,]aterials oth er than those specified 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.
Uhen a definite material is not specified, a material shall be used which will
enable the connector to meet the requirements of this specification (see 4.4).
When required, where new or questionable material is being considered for use, the
manufacturer shall furnish the toxicological data and formulations required to
evaluate the safety of the material for the proposed use. Materials used fn the
connector construction shall not emit toxic or explosive fumes when exposed to
high temperature or flame.

3.3.1 General The connectors, caps, covers, storage receptacles, or other
protect iv-; ory hardware shail be constructed of material as specified herein
or as specified in the detail specification sheets (see 3.1). Connectors shall be
manufactured to good workmanship quality appropriate with the intended use of the
equipment. Materials may be dielectric or conductive. Materials used in the
connectors shall in no manner interfere with or degrade the optical performance of
the fibers. Uhen definite materials or finishes are specified, the materials or
finishes used shall enable the Connectors to meet all performance requirements of
this specification.

3 .3.2 Metals. Unless otherwise specified here(n, all metals used in the
construct~ the connectors shall be corrosion-resistant 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 coated in
anyway

4
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3.3 .2.1 Dissfmflar metals. Dissimilar ❑etals shall not be used {n intfmate
contact with each other unless suitably flnl shed to prevent electrolytic
corrosfon. The cr$terid for the selectfon anti protection of dissimilar ❑etal
combinations shall be {“ accordance with 141 L- ST D-889.

3. 3.3 Nonmetallic ❑aterl.als. All nonmetallic materials used fn the
c0nstruct30n of the connectors shall not be affected by the use of cleaning
❑Iaterfals nor shall any substance used in the construction of the connectors be
Qegraded when opera tfng under the environmental conditions specified herein.

3.3.3.1 Adhesives (epoxies). Adhesfves are not precluded from use {n the
construction or he connectors specified herein. However, the types of adhesfves
which ❑ay be used shall be specifically defined in the Specif{catfon shaet f5ee
3.1). Adhesives shall not be used in the optical path of the connector.

3 .3.3.2 Sealing compounds. Sealfng compounds, which may flow at the maximum
upper n0n0Perdtfn9 temperature SpeCff fed here$n, or crack at the mfnf mum lower
storage temperature specified herein shall not be used.

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

3.3.3.4 Lubricants. Lubricants used in the construction of the connectors
specified herein Sha(l satisfy the followlng criterfa:

a.

b.

c.

L1.

3.3.4
design.

3.3.5

Lubricants shall be permanent and shall not re uire replacement durfng the
Ilfet{me of the connector as de f{ned in 3.5.2. ?.1.

Lubricants shall not m{grate to the optical interfaces resulting In
degradation of the optical performance of the connector as specified {n
3.5.1.

Lubricants shall be useful over the environmental conditions spec{f{ed in
3.5.3.

Lubricants shall not be affected by Clednfng solvents as defined {n 3.4.9
which are requ$ red to ❑a{ntafn the optical performance of the connectors.

Lfquid ❑ater{als. Liqufd materials shall not be used {n the connector

Toxic and hazardous products and formulations. Rater fals used shall have
no adverse eff ect on the health of oersonnel when used for ft$ Intended Ouroose.
The toxfc{ty index shall not e.xceed’5. O.

Ffn{shes and ❑aterials shall be certffied that they ❑eet the
re~;;;~me=”MIL-STO-454, requirecte”t 4. Connectors that are not in accordance
with 141 L- ST O.454, requirement 4 for fungus-inert ❑aterials shall ❑eet grade I

Cla S5ifl Cdtf0n Of H1L-STO-81O, method S08. If certification cannot be ❑ade, two
additional sample units shall be tested in accordance with 4.8.14.

3.3.1 Recovered materials. Unless otherwise specified herefn, all ❑aterial
incorporated In the products covered by th{s specification shall be new. Products
❑ay be fabricated using raw mater falls produced from recovered bulk ❑aterials to
the eatent practicable if tha tntended use of the product is not jeopardized. The
term ‘recovered materials- maans ❑ater{als which have been collected or recovered
from solld waste and reprocessed to become part of a source of raw ❑aterials, as

opposed to virgfn raw ❑aterials. tlone of Lhe above shall be interpreted to ❑ean

that the use of partially processed, assembled. used or rebuilt products are
allowed under this specification. Reground polymers are acceptable materials.

5
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3 .3.8 Overall finish. The. resultant finish on all parts covered by the
individual speciticatxon sheets shall be stainless steel passivate in accordance
with uQ-P- 35.

3.4 Design and construction. The connectors, back shells. protective covers,
etc. , as specl Fled here>n sha~l withstand normal handling, incident to operation,
installation and in-service maintenance. Component parts shall be as specified on
the individual specification sheets (see 3.1).

3.4.1 Configuration and physical dimensions. The configuration and physical
dimensions of the connectors specified herein shall be in accordance with the
specification sheets (see 3.1). Specification sheets shall be provided for the
following minimum classes of connectors:

a. Receptacles.

b. Plugs.

Adapters.

S.;i;”’ w’
The weight shall be specified in the speci

Verl ,lcatlon shall be in accordance with 4.7.3.

3 .4.3 6ize. The size shall be specified in the specifics
3.1). Ve~cation shall be in accordance with 4.7.4.

cation sheets (see

on sheets (see

3 .4.4 Fiber optic cable requirements. The connectors shall be designed fOr
operation with tib er optic cabl es as specified in DDD-C-85D45 unless otherwise
specified in the individual specification sheets (see 3.1).

3 .4,5 Fiber optic termini. The specification sheets (see 3.1)
technology employed to prov {de the optical termini. Issues to be
include, but are not limited to, the following:

a. Method of ovtical aliqnment, i. e., tube, straight Slee Ve,

shall define the
specified shall

grooved plate,

etc.

b. Coating requirements, as applicable.

3 .4.5.1 Fiber attachment. Fiber attachment shall
and/or adhesive bonding.

3 .4.6 Special handlinq. The connectors specified
use in field equipment and shall not require special
of periodic cleaning as specified in 3.4.8.

be provided by crimping

herein shall be destgned for
handling with the exception

3 .4.7 Mating characteristics. The connectors spec{fied herein shall satisfy
the follow)ng operational and human factor requirements.

3 .4.7.1 Dptical performance degradation. The connectors specified herein sha
remain with>n th e optical att enuation performance limits specified in 3 .5.1.1
during the lifetime of the connector as measured by mating cycles as specified i,
3. 5.2.5.1 or the lifetime requirements specified in 3. 5.1 and 3.5.1.2.

I

Downloaded from http://www.everyspec.com



HIL-C.83522C

Cleaning of the optical mating surfaces is not to be
co~;;d~re$%+$+~r action and ,s aIIowecI to na\”tain the optics., performance of
the connector {n the operational environment. Cleanfng operations shall not
degrade the specified performance of the connector. To facilitate cleaning, the
connector design shall allow easy accessibility to the optical fdCe S. Cleaning
❑aterials may include clean water (not distilled water), a dry cloth or a Sndll
brush. Compressed air or non fluoro-carbon aerosol liqufd ❑ay be used for
cleaning. Oisa$sembly of optical connectors IS not acceptable for field
operations. No special equipment shall” be required to clean the opt fcal
connectors (see 3.1).

3.4 .8.1 Cleaning procedures. The specification sheets (See 3.1) fOr the
connectors specified herein sfiall include the procedures for cleaning the optical
❑ating surfaces of the connectors. Attention shall be given to the Criteria fOr
inspection and test of the connector to determine if the cleaning procedure has
been successful.

3.4.9 Oust cover. All optical connectors (plugs and receptacles) shall be
provided with a plastic throw-away protective cap or cover. The cover shall be
free of mold release or any other lubricants.

3.4.10 Haintafnabflity. The connectors specified here{n shall be classified as
field replaceable.

3.4.11 ‘Sealing devices. Seals, grommets, o-rings, interracial seals boots,
gaskets, and other seali ng devices as needed by the connector desfgn, shall ❑eet
the performance requirements as specified herein.

3.4.11.1 Optical junction sealing. I/hen specfffed, opt fcal junctions shall be
sealed against moisture and contamination as specfffed herein.

3.5 Performance requirements. The connectors speciffed herein shall meet the
following perrof mance requlv ements when the units are assembled to an appropriate
optical cable as specified (see 3.1).

3. 5.1 Opt fcal req; frements. The connectors specified herein shall meet the
specific opt(cal performance requirements as speciffed (see 3.11.

3 .5.1.1 Insertion 10ss. The Initiel insertfon loss shall be as specified in
~h; :~pl icable specif {cation sheet. The initial Insertfon loss shall ba less than

. . The ❑a.imu.a insertion loss at any time shall be 1.5 db (see 4.7.6).

3. 5.1.2 Change {n optical transmfttdnce. The change in opt fcal transmittance
shall not be greater than 0.5 during and after any tests as spec!ffed in thfs
document (see 4.7.7).

3.5. 1.3 Ambient l!ght susceptfbilit~. When specl fled (see 3.1), the 0 tfcal
power of the I!ght trom t he optical ‘1
(see 0.7.8).

Portshall not be greater than minus O dBm

3.5. 1.Il Signal discontinue ties. Uhon tested as specified In 4.1.9, there shall
be no signal discontinuity when the connector fs subjected to the shock and
vibration levels specified herein. A signal discontinuity is defined as a change
in the attenuation in the optical path of the connector In excess of 0.5 dB for
single and ❑ul timode for a durat{on of 50 ❑icrosecond or ❑era.

3.5.1. S Return 10ss (type II). The speclffcatfon sheets (see 3.1) shall
include the tollowlng minimum data. The return loss shall be da fined in dB and
the loss over the lifetime relative to mating cycles, shall be specified. The
❑inimum return loss shall be 30 dll or greater per ❑ated pair.

7
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3 .5.2 Mechanical requirements. All connector assemblies specified herein and
in the appropriate specification sheet (see 3.1) shall satisfy the mechanical
requirements as specified herein.

3 .5.2.1 Cable retention [see 4.7.11). The connector plug hardware shall have a
secure mechanical retention of the cab~ e strength members where cable has strength
members, allowing the cable assembly to withstand the tensile and twist loads as
specified herein. Variations of this mechanism to accommodate various cable
configurations shall be identified in the specification sheets (see 3.1).

3. 5.2.1.1 Tensile loadin )lhen tested as specified in 4.7.11.1, the co””ector
plug (receptacle and adapte~ exempt) shall be capable of sustaining a Stati C
tensile load of at least 180 newtons applied 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 3.5.1.1.

3 .5.2.1.2 Cable strain relief. The design of the connector shall include a
strain relief. Uhen tested as specified in 4.7.11.2, the connector plug shall
show no evidence of physi cdl damage.

3.5. 2.1.3, Flex life. Uhen 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
3.5.1.1.

3 .5.2.1.4 Twist. When tested as specified in 4.7.11.4, the connector plug
shall show no=ence of physical damage and the optical performance of the
connector shall remain within the limits specified in 3.5.1.1.

3. 5.2.2 Force to engage ldisengage. Uhen tested as speciffed in 4.7.12, the
torque necessary to com letely coup e or uncouple the connectors shall not exceed
that specified (see 3.1!. AISIJ theilo”gitudi”al force necessary to initiate the
engaging or disengaging cycle shall not exceed that specified (see 3.1).

3. 5.2.3 Cou Plin9 p roof torque. Uhen tested as specffied in 4.7.13, the
coupling mechanism (plug only] I_threaded types) shall not be dislodged. The
interface dimensions of the connector shall remain as specified (see 3.1).

3 .5.2.4 Coupling mechan~sm retention force. When tested as specified in
4.7.14, the coupllng mechanism [plug only] sfiall not be dislodged from the
connector.

3 .5.2.5 Engagement of connectors.

3 .5.2.5.1 Mating durability. Uhen 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. There shall be no evidence of mechanical damage to the
coupling device or physical deterioration of controlling surfaces or component
parts. Minor damages such as scratches or abraded fintshes at nonoptical surfaces
or at surfaces not employed as part of optical contact guides shall not be cause
for reject ton.

3 .5.2.5.2 Polarization. Connectors shall be keyed when specified (see 3.1).

8
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3. 5.2.5.3 Interchangeability and intermateabflity. The connector ❑aterial and
hardware shall be speci fled ( see to ensure Interchangeability and inter-
❑ateability. All connectors, back; hells, accessories and replaceable parts having
the same part number shall be phy$lcally and functionally interchangeable wfthout
need for mod$flcatfon of such items or of the ❑at(ng equfpnent.

3.5.2 .5.4 Safety wires (when specified) (see 3.1). The connectors specl fled
herein shall _include the facfli ty to use safety wfres for high vf bration
environments (see 3.1). Safety wires sh.sll not be requt red to satisfy the
vibration requirements specified {n 3.5.3.4.

When tested as specified in 4.7.16, connectors shall not be
se rendered unfit for operational use. The connector shall ❑ eet

the optical requirements as speciffed in 3.5.1.1.

3. 5.3 Environmental requirements. The connectors shail be capable of
satisfactory opera tton and shali ❑ eet all performance requirements as specified
herein and in the specification sheets (see 3.1), when eaposed to the
environmental conditions as stated herein. There shall be no evidence of
❑echanical damage, loosening of component parts, separation of bonded surfaces and
the optical and ❑echanical performance shall be within the lfmits specified herein.

3. 5.3.1 pressure altitude. Uhen tested as specified in 4.8.1, the Connectors
shall Operdte wlthln t he performance limits specified in 3 .5.1.1 during er. posure
to the operating pressure (sea level to 70,000 feet), and after exposure to the
nonoperating pressure (sea level to 70,000 feet). There shall be no evidence of
physical damage to the connector.

Uhen tested as specified in 4.8.2, the connectors shall
op;~~i~”~ftwriormance limits specified f“ 3.5.1.1 d.rf”g exposure to the
Opera tfng temperatures specified below,
damage to the connector.

and there shall be no evidence of physical

a. Normal temperature range:

1. Operating: -46-C to ●85” C.

2. Nonoperating: -62-C to .85” C.

b. High temperature range:

1. Operating: -55° C to +125” C.

2. Nonoperating: -65° C to ●200” C.

3 .5.3.3 Thermal shock. When tested as specified $n 4.8.3, the connectors shal I
show no evidence ot mecfian{cal damage, loo$enfng of component parts, separation of
bonded surfaces. or other damage and the optical performance shall be wfthfn the
Ifmits Specff!ed in 3.5.1.1.

3. 5.3.4 Vibration. When tested as specified in 4.8.5, the connectors shall
show no ev$dence of broken, loose, deformed or displaced parts, cracks, chips, or
other damage which would result In a $ig”al discontinuity as specified in 3. 5.1.4
when the connector fs vibrated.

3. 5.3.5 Shock. kfhen tested as specified in 4.8.6, the connectors shall show no
evidence of-en, loose, deformed or displaced parts, cracks, chips, or other
damage which would result in a signal discontinuity as specified in 3 .5.1.4 when
the Connect Or is subjected to the shock levels specified herein.

9
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3 .5.3.6 Temperature humidity cyclinq. Uhen tested as specified in 4.8.7, the
connectors shall operate wlthln he performance Iimfts specified in 3 .5.1.1 during
and after exposure to the relative’ humidity of 95 percent at ambient temperatures

UP to +65”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.

3 .5.3.7 Submersion.

3 .5.3.7.1 Mater pressure. !4hen tested in accordance with 4.8.8, visual
inspection of the test connector shall reveal no penetration of indtcator dye into
the sealed regfon of the mated connector.

as~;i;i~;;’sh~; ge!h;:t:~t;i~~~g !;e~~%if”. covers,
the unmated connector plug

and shall operate
without degradation of opt fcal performance beyond the limits specified in 3 .5.1.1
(see 4.8.8].

Uhen tested as specified in 4.8.9, the connectors shall
sh~~5~~”~is.i#%%%~e of deterioration such as flaking, pitting, blistering or
loosening of finishes, corrosion of metal surfaces, or in the case of plated

metals, corrosion which has passed through the plating and attacked the base metal,

3.5.3.9 Dust (fine sand). When tested as spectfied in 4.8. lD, the connectors
sha Il show no evla ence ot physical damage and shall be within the optical
performance limits specified in 3.5.1.1.

3.5.3 .;;er~z~n: exposure [when specified see 3.1).
4.8.11,

Uhen tested as specified in
be no evlaence or crac Kl ng 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 immersjon. llhen tested as specified in 4.8.12, the optical
performance shall remain wfthin the limits spec~fied in 3.5.1.1.

3.5.3.12 Temperature life. Connectors shall show no visual evidence of
dimensional change, opening of seals, cracking or other physical damage. After
the test, connectors shall meet the maximum insertion loss requirements and change
in optical transmittance requirements as specified in 3 .5.1.1 and 3 .5.1.2 (see
4.8.4).

3.5.3.13 Flammability. Connectors shall meet the burning resistance criteria
of method 1012 of f4~L.ST D-1344, condition A for flame extinguishing time and
condttfon C for afterglow (see 4.8.13).

3.5.3.14 Nuclear radiat{on resistance. When specified (see 3.1) , the connector
shall meet the optical requirements as specified in 3 .5.1.1 (see 4.8.16).

3.5.3.15 Temperature cyclin$. Uhen tested as specified in 4.8.17, the
connectors shall show no evidence of mechanical damage, loose ”fng of component
parts, separation of bonded surfaces, or other damage and the optical performance
shall be within the limits specified in 3.5. 1.L.

3.6 Markinq.

3.6.1 Component markin . Connectors and associated fittings shall be
permanently and t ibl y m!rked in accordance with the general requirements of
MI L-s TO-1285. Ma~i!ing shall be located on the connector body or on the boot.
Marking shall include the following:

10
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a. Milftary Part or Identifying Number (PIN).

b. Manufacturer’s CAGE code or name or logo.

3.6.2 Package mark fn~. Package ❑arking shall be in accordance with
MI L- ST L)-1?9

Connectors and associated fittings shall be processed In such
a ~~~.~%%%#~”\fOrm t“ qua, ity and shall be free from sharp edges, burrs and
other defects that will affect life, serviceability, or appearance.

4. QUALITY ASSURANCE PROVIS1ONS

4.1 Responsfbflfty for inspection. Unless otherwise specified in the contract
or purchase oraer, ne contractor 1s responsible for the performance of all
Inspection requirements (examinations and tests) as specified herein. Except as
otherwise specffied in the contract or purchase order. the contractor may use his
Own or any other facilities suf table for the performance of the inspection
requirements specffied herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspections set forth in the
SpeCifl Catf On where such Inspections are deemed necessary to ensure supplies end
services conform to prescribed requirements.

4. 1.1 Responsfbilfty for compliance. All items shall ❑eet all requirements of
sections 3 and Th inspection set forth in this specfficat{on shall become a
part of the cont~acto~”s overall <nspection system or quality program. The
absence of any {nspectfon requirements in the specification shall not relfeve the
contractor of the responsibility of ensuring that all products or supplles
submitted to the Government for acceptance comply with all requirements of the
contract. Sampling inspections. as part of manufacturing operations, Is an
acceptable practice to itscertafn conformance to requirements, however, this does
not authorize submission of known de fectfve ❑aterial . efther fndtca ted or actual,
nor does It coamit the Government to accept defective ❑aterial.

4 .1.2 Test equipment and inspection facilities. Test and ❑easuring equipment
and inspection fact iltf es of sufff clent accuracy, qualfty and quantity to permit
performance of the required inspection shall be established and maintained by the
contractor. The establishment and ❑aintenance of a caltbratfon system to control
the accuracy of the ❑easur$ng and test equipment shall be in accordance with

MI L- STD.45662.

4.1.3 Reliability assurance program. A relfabfltty assurance program shall be
established and maintained in accordance with II IL- STD-790. Evfdence of such
Compliance shall be verified by the qualifying e.ctfvity of this specification as a
prerequisite for qualification and continued qualfffcatlon.

4.1.4 Statistical process control. A SPC program shall be established and
❑afntainea In accordance W1tn t.l A -5s7. Evfdence of such compliance shall be
verified by the qualifying activity as a prerequisite for qualification and
retention of quallffcatlon.

4.2 Class fffcatfon of fnspecttons. The inspections
classified as follows:

sDecffied herein are

a. Materials inspection (see 4.4).

b. Q.c.liffcatfon inspect~on (see 4.5).

c. Quality conformance inspection (see 4.6).
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TABLE 1. Materials inspection,

1
Component material I Requirement lAppl icable Specification

I paragraph

I
Metals 3.3.2 ---

I
Zinc ---
Brass

I OQ-Z-363

Aluminum
I 00-B-613 or QQ-B-626

/ ::: I (IQ-A-22516
Steel corrosion-resistant I --- I QQ-S-763, ASTM A484 or

ASTM A5B2
Dissimilar metals 3.3 .2,1 I MI L- STD-454

Nonmetallic materials 3.3.3
/ “--

TFE fluorocarbon -.. ---
FEP fluorocarbon ---
Silicon rubber

I ASTM D1430
--- I 22-R-765

Bronze (alloy 4251 --- ---
Acetal --- I ASTM D4181
Epoxies 3.3.3.1 ---
Sealing compounds 3.3.3.2 ---
Radioactive materials I 3. 3.3.3 ---
Lubricants 3.3.3.4 ..-

Liquid materials 3.3.4 ---

Toxic and hazardous productsl ---

and formulations 3.3.5 I MI L- STD-454
I

I
. I

4.3 Inspection conditions. Unless otherwise specified herein, all
inspections shall be Derf OrMed in accordance with the test conditions sDecified
in the ‘GENERAL REQUIREMENTS” of MI L- STO-202. For each test of threaded
coupling connectors where the test is performed on mated pairs, the pair shall
be torqued to the specified value (see 3.1).

4.4 Materials inspection. Materials inspection shall consist of
certification supported by verifying data that the materials listed in table 1,
used in fabricating the connectors are in accordance with the applicable
referenced specifications or requirements prior to such fabrication.

12
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4.5 Quallffcatfon Inspection. Oualfffcatfon Inspection shall be performed at a
laboratory acceptab le to the Government [see 6.31 on SamPle unft~ Produced with
equipment and procedures normally used {n production.

sh~if”le %%%C%%i q.iiliffcatfon inspection.
Twelve connectors of the same PIN wfth its mating connector

4 .5.2 Inspection rout fne. The sample shall be subjected to the inspections
specified In taDle 11. Alr sample unfts shall be subjected to the inspection of
group 1. The sample shall then be divided fnto three groups Cons fstfng of four
edch. The sample unit$ shall then be subjected to the inspection for their
particular group.

4.5.3 Faf lures. One or ❑ore failure$ $hall be cause for refusal to grant
qual{flcal}on approval .

4.5.4 Retentfon of qualification. TO retain qudlffl Cati OfI, the COntra CtOr
shall forward a report to th e quaif fylng actlvlty. The ffrst report for groups A,
0, and C fs required at 12 ❑onths. Thereafter, group% A and B reqUfre a report at
12. month fntervals, and group C requires a report at 36-month fntervals. The
qualifying activfty shall establish the tnitial report fog date. Initial retention
of qualification shall be at an 18-month fnterval; subsequent r e t e n t i o n o f
qualification at a 36. month Interval. The report shall consist of:

a. A summary of the reSult S of the test performed for inspection of product
for del {very (group% A and 0), indicdtlng as a ❑tn$mum the number of lots
that have passed and the number that have faf led. The results of tests of
all reworked lots shall be fdentff$ed and accounted for.

b. A summary of the results of tests performed for periodtc inspection
(group C), tncluding the number and mode of failures. The summary shall
include results of all periodic inspection tests performed and completed
durfng the 12- or 36-month per fed. If the summary of the test results
indfcates nonconformance wfth specification requirements, and corrective
action acceptable to the qualifying activity has not been taken, actfon
~:gtbe taken to remove the failing product from the qualified products

ure to submit the report wf thin 60 days after the end of each 12. or 36. month

od ❑ay result fn 1o$$ of qualification for the product. In add ftion to the
Odtc submission of inspection data, the contractor shall immedlatel

[
notify

the qualifying act fvfty at any ttme during the 12- or 36-month period t at the
insoectlon data indfc.ltes failure of the aualified product to meet the

Faf

per
Def

requirements of this-ipecffication.

In the event that no production occurred during the reporting period, a report
shall be Submitted certffytng that the company stfll has the capabilities and
facilitfe! necessary to produce the item. If during 3 consecutive reporting
per$Od S there has been no production, the manufacturer ❑ay be requtred, at the
discretion of the qualifying act fvity, to submit a representative product from
each group, as de ffned $n 4 .5.2 to testing in accordance with the qualification
inspection requirements.

4 .5.5 guallfication by similarit . The extent of qualification testing by
similarity shall be determined by t e !lualffied product% list evaluating activity.

13
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TABLE Il. Qualification inspection.

Inspection i optici

I Inser-
1 t i o n
I 1 0 s s
I 4.7.6

Group 1

Visual and mechanical
inspection

Weight
Sizi
Insertion loss

Change in optical transmi
tance

Ambient light susceptibil
Return loss (S) ~1

Group 11

Temperature
Temper aturelhumidity cycling i
Submersion
Marking I

-/

ty I

Group III

Tensile loading
Cable strain relief
Flex life
Twist

Force to engage ldisengage
Coupl$ng proof torque
Coupling mechanism retent

force
Mating durability

I

I
ion I

I
Impaci
Thermal shock
Vibration
Shock
Ozone exposure
Temperature life
Marking

~1

x
x
x

x

x

x

x

x

tests -

Signal
disco n-
inu ities
4. 7.9

x

x

Requirement lTest method I
paragraph I paragraph I

1.4, 3. 4.1
1.4.4 through
I.4.1O
1.6 and 3.7

3.4.2
3.4.3
3.5. 1.1
3. 5.1.2

3. 5.1.3
3.5. 1.5

3. 5.3.2
3.5.3.6
3.5. 3.7
3.6

3.5. 2.1.1
3. 5.2.1.2
3. 5.2.1.3
3. 5.2.1.4
3. 5.2.2
3. 5.2.3
3. 5.2.4

3.5.2 .5.1
3.5.2.6
3.5. 3.3
3. 5.3.4
3. 5.3.5
3.5.3.10
3.5.3.12
3.6

4. 7.2
4. 7.2.1

4. 7.3
4. 7.4
4. 7.6
4.7.7

4 .7.8
4.7.10

4.8.2
4.B.7
4. 8.8
4. 7.2

4. 7.11.1
4. 7.11.2
4. 7.11.3
4. 7.11.4
4.7.12
4.7.13
4.7.14

4.7.15
4.7.16
4. 8.3
4. 8.5
4.B.6
4. B.11
4 .8.4
4. 7.2

See footnotes at end of table.
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TA8L[ II. Qualification inspection - Continued.

i I I I r
Inspect {on I Optical tests I Requfreoen L Ilest method I

I paragraph I paragraph ~
I I lnser- 1 Signal i

/
I tlon I discon - I
I 1 0 s s Itinu{ ties I / i

I 4. 7.6 I 4.7.9 I
I I r

I

Group IV I

)tatfng durability
Pressure altitude
Thermal shock
Tenperaturelhumfd
Salt spray
Oust fffne sand)
Flu{d immersion
Nuclear radiation
Marking

I

i
Icy cycling ~

I

resistance I

I

Flanmabflfty I
Toxfcfty
Fungus

/

x

x

x

I

i

I

I

I

I
I

I

I

I 3.5.2 .5.1
I 3.5.3.1
I 3.5.3.3
I 3.5.3.6
I 3.5.3.8
I 3.5.3.9
I 3.5.3.11
I 3.5.3.14
I 3.6

I

;
I 3.5.3.13
I 3.3.5
I 3.3.6

i
I
i 4.7. I5
I 4.8.1
I 4.8.3
I 4.8.7
I 4.8.9
I 4.8.10
I 4.8.12
I 4.8.16
I 4.7.2
I
i

i

I 4.8.13
I 4.8.15
I 4.8.14

I

~/ X . Indfcates that thfs test 8pplfe S. See appropriate test paragraph for

2/ ~~!~~;”only to sfngle ❑ode connectors (S).

4.6 Qual fty conformance inspection.

4 .6.1 Inspection of product for delfver~.
shell consist ot groups A and B Inspections.

Inspection of product for delfvery

c. 6.1.1 Inspect Ion lot. An {nspect{on lot shall consfst of all the connectors
and dssocla~ed tlngs compr(sed of fdentlcal pfece parts produced under
essentially the sane cond{tlons and offered for inspection at one t~ae.

4 .6.1.1.1 Group A inspection. Group A inspection shall consfst of the
Inspections spec$ tied In tdbl e III, 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 delfvery shall be subjected to
grfup A $nspectlons.

‘“6”’”’”’”2 ~“defects
If an Inspect {on lot fs rejected, the manufacturer

may rework It to correct , or screen out the de fectfve units and
resuhnft for re{nspectl on. Resubaftted lots shall be fnspected using tightened
inspection. Such lots shall be separate from new lots and shall be clearly
id. ntfffed as reinspected lots.

15
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4. .6.1.1.2
in%oections

Grou B inspection. Group B inspection shall consist of the
s- led In tabl e IV in the order shown, and shall be made on ‘sample

uniks which have been subjected to and passed the group A inspection. Connectors

having identical piece parts may be combined for lot purposes and shall be {n
proportion to th, quantity of each part-numbered connector produced.

~I~l~~~l~O;”~or%_~ction level S-4. The sample size shall be based on
The sampling plan shall be in accordance with

the inspection lot size 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 rework it t~correct the defects, or screen out the defective units, and
rer. ubmit for reinspection. Resubmitted lots shall be inspected using tightened
inspection. SUCI lots shall be separate from new lots, and shall be cledrl Y
identified as reinspected lots.

4. 6.1.1.2.3 ~sposit ion of sample units. Sample units which have passed all
the group B insp,ctlon may be delivered on the contract or purchase order, if the
lot is accepted. Any connector or connector part deformed or otherwise damaged
during testing sl all not be delivered on the contract or order.

4 .6.1,2 Perio,:ic inspection. Periodic inspection shall consist of group C
inspect ion. ~:pt where the results of these inspections show noncompliance with
the applicable t<. st requirements (see 4.6.1.2.1.41, delivery of products which
have passed groubs .4 and B shall not be delayed pending the results of these
qualification verification inspections.

4. 6.1.2.1 Group C inspection. Group C inspection shall consist of the
inspections spec?fied in table V, in the order shown. Group C inspection shall be

made on sample u!, its selected from inspection lots which have passed the groups A
and B inspections.

4 .6.1.2.1.1 S.mpling plan. Group C inspection shall be performed on connectors
of the same part number with 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 un<ts shail be subjected
to all tests.

4. 6.1.2.1.2 Failures. If one or more sample units fail to pass group C
inspection, the sample shall be considered to have faf led.

4 .6.1.2.1.3 Ofsposition of sample units. Sample units which have been
subjected to group c inspection shall not be delivered on the contract or order.

4.b.l.2.l.4 Noncompliance. If a sample fails to pass group C inspection, the
manufacturer shall notlty t he qualifying activity and the cognizant inspection
activity of such failure and take corrective action on the materials or processes,
or both, as warranted, on all units of product which can be corrected and which
dre manufacturetl under essentially the same materials and processes, and which are
considered subject to the same failure. Acceptance and shipment of the product
shall be discontinued until corrective action, acceptable to the qualifying
activity has been taken. After the corrective actfon has been taken, group C
inspection shall be repeated on additional sample units (all tests and
examinations, or the test which the original sample failed, at the option of the
qualifying activity). Groups A and B inspections may be reinstituted; however,
final acceptance a“d shipment shall be withheld until the group C inspection has
shown that the corrective action was Successful. in the event of failure after
reinspection. information concerning the failure shall be furnished to the
covnizant inspection activity and the qualifying aCtivitY.

16
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4. 6.2 Inspect {on of packaging. The sampling and inspection of the

preservation. packi ng, and conta{ner ❑arking shall be in accordance w{th the
requirements of MI L-C-55330.

TABLE III. Group A inspection. ~1

I Inspection ~ Requirement ~Te::am;:h:d

I paragraph P 9
I I I

~ v i s u a l and mechanical 13.4, 3.4.1, 3.4.4,1 4. 7.2 I

esaminatlon ~1 Ithrough 3.4.10, 4.7.2.11

I 13.6 and 3.7 / I

I Uelght 2/ I 3.4.2 4 .7.3 I

I Size 21- 1 3.4.3 i 4. 1.4 I

1 lkarkin~ I 3.6 4 .1.2 1

I Workmanship I 3.7 / 4. 7.2 I

AQL is 4 percent ❑inor
The contractor ❑ay use
requirement.

TABLE IV.

and 1 percent ❑ajor.
in-process controls for this

Group B inspection.

I 1 I

i lnspect$on ~ Requirement I Test method i

I paragraph I paragraph I

i I

I Insertion 10ss II 3. 5.1.1 4. 1.6 I

I Cable strain rel~ef 3. 5.2.1.2 4. 7.11.2 I

I F o r c e t o e n g a g e l d f s e n g a g e / 3. 5.2.2 4.7.12

I COUP1 ing proof torque
I C o ; g ; ; ; g mechanism retention ~

3. 5.2.3 4.7.13
3. 5.2.4 4.7.14 /

~1 If sample fails thfs test, then the lot fa{l$.
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TABLE V. Group C inspection.

I I
Inspection Optical tests Al I Requirement

I I paragraph
1~1
]I;:::tionl Signal lChange inl

I disco .- I opt fcal I
I Itinuiti es[t::;::i t-/

I 4.7.5
I I I

nest methodi
paragraph I

~

4. 8.2
4.8.1

4 .8.8

4. 7.11.1 I
4 .7.11.3 I
4. 7.11.4 I
4.7.16
4 .8.3
4 .8.5
4 .8.6
4.8.11
4.B.4

4.7.15
4.B.1
4. 8.9
4.8.10
4.8.12
4.8.16
4. 7.2

4.8.13 I

I

KQL! (4 sample units) I
I

I

I

I

I 3.5. 3.2
I 3. 5.3.6

/ 3. 5.3.7

I

I 3. 5.2.1.1
I 3. 5.2.1.3
I 3. 5.2.1.4
I 3. 5.2.6
I 3. 5.3.3
I 3.5.3.’3
I 3. 5.3.5
I 3.5.3.10
I 3.5.3.12

I

I 3. 5.2.5.1
I 3.5. 3.1
I 3. 5.3.8
I 3.5. 3.9
I 3.5.3.11
I 3.5.3.14
\ 3.6

I

1 3.5.3.13

Temperature
Temper aturelhumidity

cycling
Submersion

1

x

x

x

x

x

x

x

x

x

x

x
x

x
x
x

I

I I

roup 11 [4 sample units] (
I

I

I

I
Tensile loading
Flex life
Twist
Impact
Thermal’ shock
Vibration
Shock
Ozone exposure
Temperature life

I

I

I I

Ix
x

I

I
I
I

roup III (4 sample ,nits)i
I

Mating durability
Pressure altitude
Salt spray
Dust [fine sand)
Fluid immersion
Nuclear radiation

x
x

x

x

x

I
I
I I

II
I

IMarking I

,roup IV {2 sample units) I

Flammability I

I

I

I
I

I I I

1/ X . Indicates that this test applfe S. See appropriate test paragraph for
details.
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4.1 Inspect {on ❑ethods.

4 .7.1
subject

a.

b.

c.

4.7.2

Equivalent te5t ❑ethods. The use of equivalent test methods i$ allowed
to the foil owfng cond ftlons:

The allowance of an equivalent ❑ethod ts specified {n this speclffcatfon.

The manufacturer has conducted both test methods durtng qualification
testfng and has submftted complete test dots to the PA.

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

Visual and mechanical inspection. Connectors and asaocfated fittings
shall be examined to verify that th e desfgn, construction, physfcal d$menaions,
assembly fnstructtons. ❑arkfng and workmanship are in accordance wfth the

aPPlfcable requirements (see 3.I, 3.3, 3.4, 3.6, and 3.71.

4. 7.2.1 Qfnensfonal tnspectfon. Hating dimensions shall be examined by matfn
the connactor wltn 1[ s applic?lbi 1e matfng gauges or other sut table means acceptab e
to the Government.

4 .7.3 weight (see 3.4.2). connector plugs ond receptacles shall be we fghed
usfng scales w$th an accuracy of ●5 percent to verify conformance to the
requirements specifted in 3.4.2, connectors shall not be assembled to cables for
this test.

4.7.4 Size (see 3.4.3). Connector plugs and receptacles shall be measured,
using Instruments with accuracies appropriate to the tolerances de ffned fn the
specfffcatfon sheet for the unit. to verify compliance to 3.4.3.

4 .1.5 Optical test methods. Unless otherwise apeclfted, the optical properties
inspection meth ods shall be performed at a wavelength of 1300 *2O nm. The

connectors should be attached to lengths of cable in accordance with 000-C-85045.
The cable len ths shall not be

i
rester than 30 ❑eters.

#a used.
For multlmode fiber, a

noncoherent 1 ght source shall Lfght launch conditions shall be as
specified fn table VII or equivalent. In ftfal launch conditions may be
interrupted between tests.

TABLE VI. Light launch conditions.

iS{ngle mode i30 ❑m dfameter mandral j

~!lultlmode 170170 restricted or I
I equf$alent mandrel wrap I

4 .7.6 Insertfon loss. The lnsertfon loss shall be ❑easured fn accordance wfth
❑ethod A of EIA-455- ~(see 3.5.1.1)

4 .7.7 Change In optical transmittance (see 3.5.1.2). The change in opttcal
transmittance snali De ❑easurea In accordance wttn tllf.455.20 or by an equivalent
❑ethod.

4 .7.8 Ambient ltght suscept! The ambient lfght Susceptfbflity shall be
measured ?n accordance wftll EIA- , ufth the exceptfon that the output power
tn the “on” state shall be referenced to 1 mfll{wc. tt. The test temperature shall

be 25”c (see 3.5.1.3).

Downloaded from http://www.everyspec.com



MI L. C-835Z2C

4 .7.9 Signal disco nt~nuit$es. Signal dtscontinuities shall be measured in
accordance with EIA .- JZ (see 3.5.1.4). A signal dtscont$nuity iS considered to
be a reduction in signal strength of .5 dB or more for a duration of 50 us or more.

4.7.10 Return loss (S) (see 3.5.1.5). Sam Ple S shall be tested for return loss
in accordance with LIA-455-1OI. I he Insertion loss measurements shall be
performed in accordance with EIA-’l55-34. upon completion of each test, samples
shall be examtned for compliance to 3.5.1.5;

4.7.11 Cable retention (see 3.5.2.1).

4 .7.11.1 Tensile loading. Tensile loading shall be measured in accordance
method 2009 of MI L- ST O-~ The change in optical transmittance shall be
measured during a“d after t~e test (see 3.5.2.1.1).

with

4.7 .11.2 Cable strain relief (see 3.5. Z.l. Z). A visual inspection of the
connector de=, {gns (plugs) and the specification sheet of the unit shall be used to
verify compliance to this requirement.

4 .7.11.3 Flex life. The plug specimen shall be tested for flex life in
accordance with t hod ZO07 of MI L-s TO-1344. The specimen shall suffer no
degradation. in o~~ical loss beyond the requirements stated in 3.5.1.1, either
during or after the test (see 3.5. Z. 1.3).

4 .7.11.3.1 Room temperature tests. T~e plug specimens shall be flexed for
2,000 cycles at a temperature of 23 c *5 c. Flexing shall be in two planes, each
mutually perpendicular to each other and to the face of the connector. The line
of intersection of the two planes shall pass through the center of the connector.
Half the number of flexes shall be in one plane and half in the other plane.

4 .7.11.4 Twist (see 3.5.2.1.4). Mated cable-connector assemblies shall be
tested in accordance with EI ?+.455 -36 (FoTP-36). The cable shall then be subjected
to 1,000 twist cycles. (One cycle shall consist of a lBO degree twist :90 degrees
about the neutral axi s.) Optjcal coupling loss measurements shall be performed at
Z50 cycle inter val s.. The optical loss shall not degrade beyond the limits stated
in 3 .5.1 either during the test, or subsequent to the test due to the twist CyClin9.

4.7.lz Force to engage ldisengage [see 3.5.2.2). The connector shall be engaged
with its mating standard part (see Ourlng the entire coupltnglu ncoupling
cycle [until the connector is fully ;ng; gedldisengaged), the forces or torques
necessary shall not exceed those spectfied (see 3.1).

4.7.13 Coupling proof torque (see 3.5.2.3). The connector under test shall be

engaged with its mating standard part (gauge) and the coupling nut tightened to
the torque value specified (see 3.1). After 1 minute the connector under test and
its mating standard part shall be disengaged.

4.7.14 Coupling mechanism retent~on forces (see 3.5.2.41. The connector body
and coupling mechanism shall be respectively secured to the lower and upper jaws
of a tensile tester in an appropriate manner. A tensile load shall be applied at
a rate of approximately 100 pound slrninute up to the force as specified and held at
that value for 1 minute (see 3.1). Ouring the one minute of steadily appl led
force, the coupling mechanism shall be ro~a ted with respect to the connector body,
two full revolutions in each dfrect ion.

4.7.15 Mating durability. Connector pairs (plug to adapter to plug) shall be
tested for mating durablllfy in accordance with E IA-455.21. The requirements of

3 .5.2.5.1 shall dppl Y.

Zo
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The fmpact test shall be

shall consist of a clamp
jumper’ cable and a conc~ete block as shown In ffgure 1,

4.7.16 Impact (see 3. S.2.6).
following:

a. The imoact test facflltv

in accordance with the

for securing .3 single

b. The impact test shall be conducted as follows: The cable fs clamped so
that, with the connector plug hanging under its own we fght, the end of the
plug extends to the center of the concrete block. The plug {s then raised
to the height of the clamp, and with the cable extended, released so .ss to
strfke the block. Th{s procedure shall be repeated eight times.

4.8 Environmental requirements (see 3. S.3).

4. 8.1 Pressure altitude (see 3. S. 3.1). Ufth ❑ated pairs of connectors
assembled to specimen cabl es as specltf_ ed in 4.7.4, the connectors shall be tested
for Susceptibility to low pressure (altitude) In accordance with method 500 of
MI L. SID.81O. The following conditions shall apply:

a. Specfmens shall be ❑ounted in a ❑ anner simulating that in actual service.

b. Pressure shall be increased or decreased, as applicable, at a rate not to
exceed 2,000 feet per ❑inute.

c. Operating and nonoperating: Specimens shall be subjected to a simulated
altitude of 70,000 feet above sea level for a mf” {mum of 2 hourt.
Coupling loss ❑ easurements shall be performed at 15 mfnute {ntervals
dur{ng and immediately following the test and there shall be no
degradation of optical performance beyond the l{mits spect fled in
3.5.1.1. Following the test, specimens shall be examtned for compliance
to 3.5.3.1.

4 .8.2 Temperature (see 3.5.3.2). With mated pairs of connectors assembled to
specimen cables, the connectors s h a l l be tested at high and low temperature as
specified herefn.

4 .8.2.1 nigh temperature. Samples shall be tested in accordance with method
501 of MI L-_510-MIo. I he retirements of 3. 5.1.2 and 3. 5.3.2 shall be ❑ et.

4 .8.2.2 Low temperature. Samples shall be tested In accordance with method 502
of MI L- ST O-B1O. 1 he requirements of 3. 5.1.2 and 3. 5.3.2 shall be met.

4 .8.3 Thermal shock (see 3.5.3.3). The connector shall be tested (II accordance
with 000-~-1678 , method 10. T he followfng Is a lfst of test steps, test
temperatures, and test times.

g Temperature I “C) Ouration (hours)

Room ambient
;:

24
Ramp to -46-C *2-C

3. Low opera ti~g tetnperature :
4. Ramp to :25 C *2 C 2

.25 C *2 C
::

6
Ramp to ●71-C *2-C

7. Hfgh operating temperature ;
8. Ramp to +25 C *2 C

,25 c *2° C :
1:: Repeat steps 2 through 9 four times for

a total of f{ve cycles.

4.b.4 Temperature life. Mated and unmd ted cable
tested in accordance with method 108 of fil L- ST O-202
?40 hours. The e%posure tomperdture shdll be IIO” C

21

connector assemblies shall be
The enposure time shall be

(see 3.5.3.12).
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RELEASE
POINT

/

- CONCRETE
BLOCK

FLOOR

FIGURE 1. Impact test facilit~.
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4. 8.5 Vibration (see 3.5.3.4). A complete connector assembly shall be mounted
as shown on t 1 d vibrated in accordance with test cond{tfons 111 and IV,
eXCePt !Il at’!~r~’s, a~etllod 2005, 141 L- STO- 1344. Specimen cable, usfng the normal
connecting devices of the connector and clamped as shown on figure 1, shall be
used. The connector shall be mounted by its normal mounting device and engaged by
its normal coupling device. NO safety wire shall be used. Cable to cable

connectors may be held to the jig of ffgure 2 by a suitable clamp on one half of
the connector assembly. The follow{ng conditions shall apply:

a. Test condition letter {f other than above [See 3.1).

b. Signal discontinuity as spec{fied {n 4.7.9, shall be monitored during
vibration.

c. Upon completion of test, the connectors shall be eaamfned for compliance
to 3.5.3.4.

“c”

““”g‘K//// ~s50n 3.501 .12

/ 21Z-
AOAPTER PLATES

SECTION A-A
A—l_

MoUNTING 8RACKET .25 WELOEO
STEEL CONSTRUCTION

Inches
.12 3?
.25

3.50 8;:;
4.25 107.9
8.00 203.2

IJOTES:
1. Oimenslons are in inches.
2. Metric equ{velents are given for general {n formation only.

FIGu RC 2. Vibration testing setup.

23
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4 .8.6 Shock (see 3.5.3.5). Connector plugs and receptacles, with specimen
cables attached, shall bi! shock tested in accordance with E IA-455-14. Uhen
specified (see 3.1), the shock test shall be in accordance with MI L-S-901, grade
A, type .4, class 1. 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
mounted by normal means. All other connectors and adapters shall be
rigidly clamped :.o the shock table.

b. Test condition 1.

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

d. Signal discontinuity as specified in 4.7.9, shall be monitored during
shock.

e. Upon completion uf 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 mass requirements of MI L-S-901 shall be met.

4 .8.7 ~empera turelhumidity cyclin~. Cable-connector assemblies (at least one
mated and one unmated)
000- S10-1678.

be tested in accordance with method 4030 of
The sub~y~l~ shall be included in the testing. Measurements shall

be made before, during, and after testing.

a. Measurements shall be made at high humidity when specified (see 3.1).

b. Examination during test: Ver$fy that the optical performance of each
connector is within the limits specified in 3 .5.1 at the end of each
24-hour CyC1i?.

c. Examination after test: Examine for compliance to 3.5.3.6.

4. 6.8 water pressure. Mated cable-connector assemblies shall be tested for
water pressure susceptibility as follows. The assemblies shall be immersed in an
aqueous dye penetrant solution to a minimum depth of 1.0 m for a per~od of ngt
less than 48 hours. The solution temperature shall be maintained between 10 C and
35 C during the exposure period. The dye concentration shall be adequate to
visibly indicate liquid exposure. The connector assemblies shall be externally
cleaned, unmated, exam<ned for dye penetration into the connector, mated, and
optically tested (see 3.5.3.7).

4 .8.9 Salt spray (see 3.5.3.8). Half the samples mated and half the Sj:gles
unmated shall be tested in accordance with method 1001 of MI L- ST O-1344.
following details and exceptions shall apply:

a. Test condition I,?tter: A.

b. The samples shall not be mounted but sha
the chamber using waxed twine or string,

c. Fiber ends must be protected to prevent

24

I be suspended from the top oi
glass rods, or glass cord.

alt migration.
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4.8.10 Oust [fine sand) (see 3.5.3.9). Mfth ❑ ated pairs of connectors assembled
to specimen cabl es as specffl d, the connectors shall be tested for effects of

exposure to a dry dust (fine ;and) laden atmosphere (n accordance with ❑ethod 110
of HIL-STO-202. The followfng details and exceptions shall apply:

a. Failure criteria: The connectors will be considered to have faf led thfs
test if, after e>. posure to the blowing dust (fine sand) and subsequent

cleanfng of the optical fiber surfaces (see 3.4.7), the optical
performance of tile connectors {S degraded beyond the limfts specified in
3.5.1.1.

b. Orientation during test: The connectors shall be oriented in the test
chamber so that Lhe blowfng afr stream intersects the longitudinal axis Of
the connector at the coupled (mated) faces. The connectors shall be
rotated 90 degrers about the longitudinal a.zis of the connectors, at least
two times during steps 1 and 3.

c. Opera t{on during test: The change In optical transmltt.+nce of the

connectors shall be monitored during thfs test.

d. Step 2 waiting puriod: The 16. hour holding perfod of step 2 is not
required. Step 3 may proceed {cimectldtely after reaching temperature
Stabilization.

e. Examinations: The change in optical transmittance test shall be performed
before dust te$t. before and after sample reorientation during each 6 hour
exposure period, and after dust test. Sanples shall be e.!anfned for
compliance to 3.!, .3.9.

4.8.11 Ozone exposure (see 3.5.3.10). when speciffed (see 3.1), a pair of
mated connectors and an unmated Cabl e connector shall be tested In accordance with
method 1007 of MI L- ST O.1344.

4.8.12 Flufd fmmersfon. Connector samples lone mated and one urinated pa fr),
shall be sub Jetted to the test specif{ed fn method 1016 of MI L. STO- 1344. All
samples shall be subjected to the all of the flu fd$, temperatures, and fmmersfon
t{mes soecified below. [ach assembly shall be completely dried after each

Flufd Temperature (“C)

Isopropyl alcohol
11-1-735

20 - 25

Automobile gas 20 - 25
ffl L-G-3056

Hydra ulfc fluid
HIL-H-5606

48 - 50

Turbine fuel 20 - 25
MI L-T-5624

Lubricating
MI L. L-23699

Fuel ofl
lfl L-F-16884

Ofl 73 - 77

33 - 37

Immers{on tfme (hours)

168

168

24

168

24

24

25
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Fluid Temperature (“C) Immersion time (hours)

Lube oil 73 - 77 24
MI L. L-17331

Coolant 20 - 25 24

sea water 20 - 25 24

4.8.13 Flammability. Connectors shall be tested in accordance with the
following:

a. MI L- ST D-1344, method 1012, condition C. The change in opttcal
transmittance shall be measured after the test (see 3.5.3.13).

b. MI L- ST O-1344, method 1012, condition A. The connectors shall be tested
without any fibers in them.

4.8.14 Fungus resistance. Connector components shall be tested for exposure to
fungus in accordance with method 508 of MI L- ST O-81O (see 3.3.6].

4.8.1? Toxicit .
at a 45 ah thih~;a:~e~i:;fd;e centered on the test ,.lllp],.

the test sample shall be held above the flame
The combustion

gases shall be chemically analyzed usfng calorimetric gas reaction tubes (see
NE S-713) (see 3.3.5).

4.8.16 Nuclear radiation resistance. when specified (see 3. I), mated
cable-connector assemblies shall be tested in accordance with EIA-455-49. The
tests shall be performed at a wavelength of 1300 * 20 nm at the low opera tfng
temperature, at room temperature, and at the high opera t~ng temperature. The
than e in optical transmittance shall be measured during a“d after. the test [see

!3.5. .14).

4.8.17 Temperature cyclin~. Cable-connector assemblies (at least one mated and
one unmated] shall be tested {n accordance with test method 4010 of 000-s 10-1678
with the exception that the low test temperature in table, [, step 1 shall be
-62”c. The mated and unmated cable-connector assemblies shall be examined for
degradations of any sort after testfng in accordance with 3.5.3.15.

a. High test temperature: +85-C.

b. Examination during test: Verify that the optical performance is h’ithtn
the limits specified in 3 .5.1.1 at the end of each temperature cycle.

c. Examination after test: Examine for compliance to 3.5.3.15.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in
accordance with IL

6. NOTES

(This section contains information of a general or explanatory nature that may
be helpful, but 1s not mandatory. )

26
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6.1 Intended use. The fiber optic connectors covered by this specification are
intended for use In the follow!ng .ip lications as speclffed (see 3.11 where their

Yperformance characteristics are requ red.

a. Fixed plant. Used fn systems in fixed Iocatfons fncluding tndoor, outdoor
aerial, direct burial, duct and undersea applications.

b. Tactical. Concerned with use in nonvehicular and ❑obile militarized
systems.

c. Space. Uhich Involves use in vehicles and/or systems deployed in outer
space.

d. Avionics. Involving use in aircraft or ❑issile \ystems.

e. Shipboard. Involving use in systems deployed in a mobile marine
environment (on board or in tow).

f. Ground vehicle. Involving use in land vehicular systems.

9. Other specialized ❑ilitary applications.

6. 1.1 Special considerations for application categories. The follow{ng list is
intended .CO serve as a reminder fn generating d specff lcat ion sheet. It is not

all inclusive; however, it highlights !ome of the spec{al con$ideration$.
Important to each appllcdtion are speciffc requirements as follows:

a. Fixed plant

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

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

(3) Ouct: Narrow temperature range, wdter lMMer S{ On.

(4) 8urted: Rodent protection, crush resistance.

(5) Submarfne: 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,

eatreme temperature range, and nuclear for ❑ilitary applications.

d. Avionics: High temperature, vfbration, and altitude.

e. Shipboard; IAatertight, nonwatertight.

f. Vehicle. ground: flammability and toxicity.

6. 1.2 Primary design considerations. The prfmary desfgn constderatlons for
this family of opt fcal connectors are as follows:

a. Consistent and predictable optical performance.

b. Operational use in the field envfr Onment with a Qfnfmum Of !Pecfal
handling procedures.

c. Suitable for operation, includfng mating dnd demating under the
environmental conditions specif fed herein, without degradation of
performance beyond the performance limlt S speciffed herein.

27
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d. Simple design, hav
specified herein.

e. A service life of
specified herein.

ng a maximum ease of repair and maintainability as

O years consistent with the mating requirements

6. 1.3 Material safety data sheets (M SDS). MSDS sheets shall be available upon
request.

6.2 Aquisttion requirements. Acquisition documents should specify the
following:

a. Title, number and date of this specification.

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

c. Title, number and date of the applicable specification sheet.

d. The complete PIN of the connector or fitting ordered.

e. Specific finish when required [see 3.3.1).

6.3 Qualification. h’ith respect to products requiring qualification, awards
will be made only for products which are, at the time of award of contract,
qualified for inclusion in the applicable Qualified Products List OPL No. 83522
whether or not such products have actually been so listed by that date. The

attention of the contractors is called to these requirements, and manufacturers
are urged to arrange to have the products that they propose to offer to the
Federal Government tested for qualification in order that they may be eligible to
be awarded contracts or purchase orders for the products covered by this
specification. The activity responsible for the QPL is Electronic Support
Division AFLC, 2750 AB!41ES, Gentile AF Station, Oayton, Ohio 45444; however

information pertaining to qualification of products may be obtained from Oefense
Electronics supply Center (O ESC-E), 1507 Wilmington Pike, Oayton, Ohio 45444.

6.4 Subject term (key word] li5tin~.

Adapter
Bayonet
Cable, fiber optic
Connector
Covers, protective
EPOXY
Expanded beam lens
F. S. M.A. StYl@
Lensless
Military specification

Optical performance requirements
Plug
Receptacle
Step-down nose interface
Straight nose interface
Terminus
Threaded

2B
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6.5 PIN. The PIN shall consfst of the letter “M- followed by the basic
specffi~fon sheet number, and a sequentially assigned dash number (see 3.1).

Example:

M83522101.

I
Xxxx

I I

i--’ ‘~

A I
Dasn number trom

Specification spec$ffcat{on
sheet number sheet (see 3.1)

6.6 Changes from previous Issue. Asterisks are not used In thfs revisfon to
fdent{fy changes with respect to the prevfous Issue due to the extensiveness of
the changes.

CONCLUO1llG MATERIAL

Cu%todfans:
Army - CR
Navy - Et
Alr Force - 85
NASA - HA

Review act fvftle$:.
Army . MI
Navj - AS. SH
Air Force - 13, 14, 17. 19, 70, 71,

00, 82, 84, 90, 99
OLA - ES

User act fvl ties:

Navy - MC, OS, YO
Alr Force . 80

Preparfng act fvity:
Afr Force . 85

Agent:
OLA - ES

(Project 6060-0087)
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