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(SEE SECTION 6)MILITARY SPECIFICATION

TER141NI, FIBER OPTIC CONNECTOR, REMOVABLE,
GENERAL SPECIFICATION FOR

This specification Is approved for use by all Oepart
rnents and Agencies of the Oepartnent of Oefense.

1. SCOPE

1.1 Sco e.
+

This specification covers the genaral rec$ulrements for removable crlnp
and epoxy ype fiber optic termlni for use {n connectors and other fiber optfc
components (see 6.1). These ter!nlnf are capable of operating wfthfn the temperature
ranges as specified (see 3.1).

1.2 Class if fcatlon.

1.2.1 Military pa::tnumber and terminl Identification color code (T ICC). Each
termfnus shall b di tfnet color
specified hereine( see 3.1, e3.8~ a~~rc.pp~ndfx A).

bands Indlcatf tll e TUCC as
The milftar par;gnumber shall be

as specified in the milftary specification sheets (see 3.1), gut shall be defined In
the following format:

M29504101 -xXxx
~ ~

I I
r

Basic specification and Oash number (T ICC code see
specification sheet 3.1, 3.8, and appendix A)

The application of specific termini shall be de f{ned by the

@

co~~~~~or%%%%%ey are to be used, as spec{fied herain (see 3.8) and In the
applicable specification sheet (see

1.2.3 Class. Termini covered by
classes as spacffied (sea 3.1).

a. Class 1 - Maximum operattng
b. Class 2 - Maximum operating
c. Class 3 - 14axfmum opera tfng
d. Class 4 - Nax{mum operatfng
e. Class 5 - Maximum operating

3.1).

this specification shall be of the following

temperature +71” C.
temperature +B5” C.
temperature ●105” C.
temperature +125” C.
temperature +150” C.

Termini covered by thfs specification shall be of the following types
asl;~;~ifWisee 3.1).

a. Type 1 - Crimp
b. Type II - Adhesive

1.2.5 ~. Termini covered by this specification shall be of the followfng
styles as specified (see 3.1).

a. Style A - Butt
b. Style B - Expanded Beam

1.2.6 $fze. The size of the termfni shall be defined by the fiber size It can
accommodafind the cavity size for which it is intended, as specified herein (see
3.B) end in the individual specification sheet (see 3.11.

Beneficial comments (recommendations, addl tfons, deletions} and any part inent data r
which may be of use in improving this document should be addressed to: Space and I

: SPAUAR 003-1212, Department of the Navy,

@

[l~~~in!;~~~r;Cs~~$~~~ ~~m~~;~~ ~~~”self-c.ddressed Standardization Ooc”me”t Improve-!
Iment Proposal (00 Form 1426) appearing at the end of th{s document or by letter.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Spec~flcations and standards.
form a part of

The following specifications and standards
is specification to the extent specified herein. Unless otherwise

specified, the issues of these documents shall be those listed In the issue of the
Department of Oefense Index of Specifications and Standards (0001SS) and supplement
thereto, cited tn the solicitation.

SPECIFICATIONS

MILITARY

MI L-T-29504/l

MI L-T-29504/2

MI L-T-’295O4/3

MI L-T-2950414

MI L-T-2950415

DOD-F-49291
MI L-C-55330,
000-C-85045

STANOAROS

MILITARY

MI L-STO-1O5
DOO-STO-347

MI L- ST O-454
MI L- STO-1344
MI L- STO-45662

Termini, Fiber Optic, Environment Resisting, Pin Terminus
Class 1, Type 11, Style A [For i41L-C-2BB76 and 141L- C- B3526
Connectors).
Termini, Fiber Optic, Environment Resisting, Socket Terminus
Class 1, Type 11, Style A (For MI L- C-2BB76 and MI L- C- B3526
Connectors) .
Termini, Fiber Optic, Environment Resisting, Oummy Terminus,
For MI L-c-28B76 and MI L-C-83526 Connectors.
Termtni, Fiber Optic, Environment Resisting, Pin Terminus,
Size 16, Rear Release.
Termini, Fiber Optic, Environment Resisting, Socket
Terminus, Size 16, Rear Release.
Fiber, Optical, (Metric) General Specification for.
Connectors, Electrical and Fiber Optic, Packaging of.
Cables, Fiber Optic, (Metric) General Specification for.

Sampling Procedures and Tables for Inspection by Attributes.
Product Assurance Program Requirements for Fiber Optic
Component.

●
Standard General Requirements for Electronic Equipment.
Test Methods For Electrical Connectors.
Calibration Systems Requirements.

(Copies of the specifications and standards required by contractors in connection
with specific acquisition functlo”ns should be obtained from the contracting activity
or as directed by the contracting activity. )

2.2 Other publications. The following documents form a part of thfs specification
to the extent specifi 6 herein. Unless otherwise specified, the issues of the
documents which are 0~0 adopted shall be those listed in the issue of the 0001SS
specified in the solicitation. Unless otherwise specified, the issues of documents
not listed in the 0001SS shall be the issue of the nongovernment documents which is
current on the date of the solicitation.

ELECTRONIC INDUSTRIES ASSOCIATION (E IA)

EIA RS-359 - EIA Standard Colors For Color Identification and Coding.
EIA-455 - Standard Test Procedures For Fiber Optic Fibers, Cables,

Transducers Connecting and Terminating Oevices.
EIA RS-455-3 - ;;;:;:;on Test Procedure For Fiber Optic Connecting

EIA-455-14 - Fiber O~t{c Shock Test (Specified Pulse).
EIA-455-34 - Interconnection Oevice Insert Ion Loss Test.

~

(Application for copies should be addressed to the Electronics Industries
Association, 2001 Eye Street, N. U., Washington, OC 20006. )

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

I
Aerospace Information Report AIR 1351

2Source: https://assist.dla.mil -- Downloaded: 2016-12-30T11:32Z
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(Application for copies should be addressed to the Society of Automotive Engineers,
400 Commonweal th Or. , Marrendale, PA 15096-0001. )

(Nongovernment standards and other publications are normally available from the
organizations which prepare or which dfatrfbute the documents. These documents also
❑ay be available in or through libraries or other informational service s.)

2.3 Order of precedence. In the event of a conflict between the text of this
specificati on and he references c{ ted herein (except for .sssociisted detail
specifications, specification sheets or MS standards), the text of this specification
shall take precedence. Nothing in this specification, however, shall supersede
applicable iaws and re9111ati0fl S Uflle SS a specific exemption has been obtained.

3. REQUIREMENTS.

3.1 Specification sheets. The individual terminus requirements shall be as
SpeCffied herein anti In accordance with the applicable specification sheets. [n the
event of anY conflict between the requirements of this specification and the
specification sheet, the latter shall govern.

3.2 Qualification. Termini furnished under this specification shall be products
which are qus.l ifi ed for listing in the applicable qualified products list (I)PLI at
the time set for opening of bids (see 4.4 and 6.3)

3.2.1 Use of ❑ilitary part numbers. Nilitary part numbers shall not be applied to
the terminl , except for qual ifi ti on test samples (see 6.3) until notification has
been received from the activity c~esponslble for qualification that the product has
been approved for listing on the qualified products list.

3.3 Product assurance requirements. The product assurance requirements of the
fiber optic termini furnished under this specification shall be established and
maintained in accordance with the procedures and requirements specified in
000- STO-347 with detafls specified In 4.1.2.

3.4 )iaterfals. Materials shall be as specified herein. However, when a definite
materiaT is not specified, a ❑aterial shall be used which wfll enable the termini to
meet the performance requirement of thfs spec{ficatfon and the applicable
specification sheet (see 3.1). Acceptance or approval of any constituent ❑aterial
shall not be construed as a guarantee of acceptance of the finished product.

3.4.1 General. All ❑aterials used shall be nonnutrient to fungus (see requirement
4 of MI L-~). 14aterlal shall In no ❑anner Interfere with or degrade the fiber
optical termination process, terminus cleaning operation or opt fcal junction
transmtsslon.

3.4.2 Metals. Unless otherwise specified (see 3.1), all termfni shall be
corrosion~tant types (300 series CRES recommended) , or shall be suitably plated
or otherwise finished to prevent corroston during service .llfe under any of the
environmental conditions specified by this document.

3.4.3 O{ss{m{lar metals. Oissfmilar ❑etals shall not be used in intimate contact
with each oth er unless suftably finished to prevent electrolytic corrosion. The
criteria for the selection and protection of dissimilar ❑etal combinations shall be
in accordance with requirement 16 of )il L-sTo-454.

3.4.4 Nonmetallic materials. All nonmetallic ❑aterfals used in the construction
of the termin s ecified by

‘!
tii fs document shall not be affected by the use of

cleaning ❑ater{a s nor shall any substance used in the construction of the terminf be
degraded when operating at the environmental conditions specf fled herein.

3.4.4.1 Mercury and radioactive material. Mercury and radioactive ❑aterfal shall
not be used in th e construct on of th e termini specl fled by this document.

3.4.4.2 Toxic and hazardous products and formulations. Materials used In the
termlnl shal i not give off toxic or explosive fumes when exposed to flame. Material
used shall have no adverse effect on the health of personnel when used for its
{ntended purpose.

3
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3.4.4.3 Solvents, adhesives and cleaning agents. No incompatibility shall exist
between the materials employed In the fiber to terminus securing or polishing
processes, resulting in the degradation of the materials from in-service use or when
tested in accordance with the requirements of the temperature life test of 3.7.8. ●

3.4.4.4 Adhesives (epoxies). Adhesives are not precluded from use in the
construction of he termini controlled by this specification. However, the types of
adhesives which may be used shall be specifically defined in the individual
specification sheet for the terminus type (see 3.1). The specification sheet shall
also specify the process to be followed in mixing and curing the adhesive. The
service life of adhesive materials shall be consistent with the intended useful
1 ifetime of the connector.

3.4.4.5 Sealing compounds. Sealing compounds which may flow at the maximum upper
storage temperature speclt led herein, or crack at the minimum lower storage
temperature specified herein shall not be used.

3.5 Oes.ign and construction. Termini shall be of the design, construction, and
physical dimensions as specif fed (see 3.1).

3. 5.1 Optical termini. Optical terminus dimensions shall be as specified (see
3.1). The mating ends of these termini shall be shaped to prevent gouging of the
insert during engagement. The terminus design shall preclude damage to the terminus
retention device or to the sealing members during insertion or removal of a
terminus. No terminus damage shall result from inserting termini into or removing
termini from the connector with the tool specified for insertion or removal. The
terminus shall terminate fibers with the properties, dimensions and dimensional
tolerance specified (see 3.1).

3 .5.1.1 Oummy termini. Oummy termini shall be as specified (see 3.1).
Requirements for retentf_on, insertion and removal , and environmental sealing of the
dummy termini shall be equivalent to those for the in-service optical termini.

3.5.2 Terminus insertion and removal methods. Optical terminus insertion shall be
accomplished by Inserting the terminus hrougn the inserts of the connector mating
halves and by locking it in place. The individual termini shall be positively
retained in the connector when installed with the terminus insertion tool and shall
be capable of being removed without terminus or insert damage when using the terminus
removal tool . Requirements for these tools shall be as specified (see 3.1).

3. 5.3 Finishes. Peeling or chipping of the allowable plating or finishes, galling
of mating parts, nicks, burrs, or other surface blemishes shall not be permitted.

3.5.4 Interchangeability and intermateability. Termini shall be as specified (see
3.1), to insure interchangeability y and intermateability.

3.5.4.1 Interchangeability. All termini having the same military part number
shall be physical Iy and functionally interchangeable without need for modification of
such items.

3.5.4.2 Intermateability. All termini of the same military part number shall be
intermateable with their counterpart termini.

3.6 Optical performance requirements. The optical performance requirements of
3 .6.1 through 3 6 2 h II b d to monitor the effects of the inspection
requirements sp; cifi~dain 3~7”~~ applicable.

3 .6.1 Insertion loss. when measured in accordance with 4.6.1, the maximum per
terminated pair under all conditions shall be 2.0 dB (see 3.1).

3. 6.2 Optical discontinuity. The optical terminus shall not cause any
disco ntinultles In signal transmission due to its configuration, material, or
construction. The test nrocedure used shall be submitted to the Qualification
activity (see 4.6.2).

3.7 Inspection requirements. The
through 3 7 14 h 11 be performed as
the optic; l “per; o~mance requirements

inspection’ requirements specified in 3.7.1
required by 4 .7.1 through 4.7.14 and adhere to ●
of 3.6.
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3.7.1 Size. When examined in accordance wfth 4.7.1, the dfmens.fens and
dfmensi on=olerances for these termlni shall be as specified (see 3.1).

3.7.2 w. when tested in accordance with 4.7.2, the weight of the termint
shall be as specified (see 3.1).

3.7.3 Identiffc.stion ❑arkin iIhen tested in accordance with 4.7.3. the termtni.
shall be Marked as specltl a 1#”1.2.1, 3.8, or as spec{fied (see 3.1). All marking
characters on any surface ~f the termini shall be identifiable.

3. 7.4 Terminus cle.sninq. After cleaning the terminus In accordance with 4.7.4,
the optical insertion loss of 3.6.1 and tne ❑arking requirements of 3.7.3 shall be
met.

3. 7.5 Axial concentric it~. Uhen ❑easured as specified (n 4.7.5. all diameters
shall be concentric to each other within the limits specified (see 3.1).

3.7.6 Terminus retention. Uhen tested in accordance with 4.7.6 and subjected to
axial loads of 22 pounds, 7_ocked dummy termfnt shall be retained In their inserts and
not exceed .015 (0.38 ❑m) displacement. This requirement isppl {es only to terminl
with retentfon ❑echanisms.

3.7.7 Terminus engagement and separation force. ilhen specif{ed in the applicable
specificat ion sheet and tested in accordance with 4.7.7, the terminus engagement and
separation force shall oe within the limits specified (see 3.1).

3.7.8 Temperature life. When tested in accordance with 4.7.8, termini subjected
to these spectfi ed accelerated aging exposures shall not exhibit visual evidence of
dimensional change, opening of seals, cracking or crazing of components or finishes,
identification ❑arking impairment, fusion or seizure of mating parts or other effects
detrimental to terminus operation.

@

3.7.9 Thermal shock. Uhen tested in accordance with 4.7.9, a post-test visual
examination ot tn tested termini shall reveal no fiber breakage within the terminus,
no evidence of te; t-induced dimensional change, no apparent loss of seal capability,
no surface or identification ❑arking impairment and no damage detrimental to the
operation of the termini.

3.7.10 Tensile strength. ‘dhen tested in accordance with 4.7.10, the ❑ inimum axial
load require
of the termi~u~ or Ereaking the fiber within the terminus, shall be not less than the

o se arate the fiber from the terminus either by pulling the fiber out

applicable limit specified in table I. No failures are permitted.

3.7.11 Mating durability. Uhen tested in accordance with 4.7.11, the termini
shall show no evi dence of defects detrimental to the ❑echanical or optical
performance when subjected to 500 complete mating and unmating cycles, unless
otherwise specified (see 3.1).

3.7.12 Shock. When tested as specified in 4.7.12, the ternini shall show no
evidence o~en, loose, deformed or displaced parts, cracks, chips or other damage
which would result in a degradation of optical or ❑echanical performance. There
shall be no optical discontinuity (see 3.6.2) and the insertion loss shall not exceed
the limits in 3.6.1.

3.7.13 Vibration. When tested as specified in 4.7.13
evidence 07

, the termini shall show “O
broken, loose, deformed or displaced parts, cracks, chips or other damage

which would result in a degradation of optical or ❑echanical performance. There
shall be no optical discontinuity (see 3.6.2) and the insertion loss shall not exceed
the limits in 3.6.1.

3.7.14 Salt spray (corrosion). Mhen tested as specified in 4.7.14, ❑ated ter!aini
shall withstand 48 hours, uniess otherwise specified (see 3.1), of salt spray
conditioning. Following tne test, visual inspection shall reveal no condition that

e

would result in ❑echanical or optical performance degradation of the termini.

5
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3.8 Markin
+“

Removable termini shall be permanently and legibly marked with the
❑anufac urer s symbol or trademark and the TICC bands (see figure 1) . Unless
otherwise specified (see 3.1), markings shall remain le ible after tests.
the color bands in the crimp indenter area (type I only 1 is acceptable prov~~~lit~e”f ●
color of the bands are still identifiable.

3.8.1 14anufacturer’s symbol or trademark. The manufacturer’s symbol or trademark
shall be ❑arked as shown on fl gure 1
fiber barrel side of the shoulder.

unless otherwise specified (see 3.1), or on the
+he manufacturer’s symbol or trademark shall be

listed In the SAE Standard AIR 1351.

TABLE I. Tensile strength.

T Axial load (ounces) r

I Terminus Initial I f
~ ~f::ng

Thermal
condition I condltfon I
values values ~/ I

I
1

I
12

~ 150 ~ 140 ;
16 100 I 90 I

I I

AI Applicable tests are temperature life and
thermal shock.

2)

)

)

FIGuRE 1. Termini identification color coding (TICC).

6
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3.8.2 TICC bands. Each dfg{t of the TICC (see 1.2.1) shall be designated on the

m
terminus by a color band In accordance with the following:

w o - Black
1 - Brown
2 - Red
3 - Orange

The first color band

4 - Yellow 7 . violet
5 - Green B - Gray
6 - Blue 9 - Uhite

shall alwavs be vel low fn color which indicates fiber ootic
termini and shall always be assi ned a numer{cal value of four.

‘i--””-
Color for i~lor

bands shal I be in accordance wit EIA RS-359. Unless otherwise specified (see 3.1),
colors shall remain within the specified limits during testing.

Terminf shall be processed fn such a ❑ anner as to be unt form in
qu~i~ty%%%%e free from foreign ❑aterfal and burrs or sharp corners that ❑ight
damage the connector or affect mating of the terminf .

4. I) UALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or
purchase order, th e contractor IS responsible for the performance of all inspection
requirements as specified herein. Except as otherwise specified in the contract or
purchase order, the contractor ❑ay use his own or any other facilities suitable for
the performance of the inspection requirements specified herein, unless disapproved
by the Government. The Government reserves the right to perform any of the
inspections set forth in the specification where such inspections are deemed
necessary to assure supplies and services conform to prescribed requirements.

o

4. 1.1 Responsibility for compliance. All items ❑ust meet all requirements of
SS.Cti OIIS 3 and 5. Tn e insc. ecti on set forth in this specification shall become a Dart
of the contractor’s overal~ inspection system or quality program. The absence of” any
inspection requirements in the specification shall not relieve the contractor of the
responsibility of assuring that all products or supplies submitted to the Government
for acceptance comply with all requirements of the contract. Sampling in quality
conformance does nOt authorize submission of known defective material , either
indicated or actual , nor does it commit tha Government to acceptance of defective
❑aterial .

4. 1.2 Product assurance program. A product assurance program shall be established
and ❑aintained In accordance with 000- S10-347. Evidence of such compliance shall be
verified by the qualifying activity of this specification as a prerequisite for
qualification and continued qualification.

4. 1.3 Test equipment and inspection facilities. Provision for test and ❑easuring
equipment and inspection facili ties of suff icienf accuracy, quality and quantity to
permit performance of the required inspection(s) shall be the responsibility of the
contractor. The establishment and ❑aintenance of a calibration system to control the
accuracy of the ❑easuring and test equipment shall be in accordance with
MI L- ST O-45662 and as specified herein.

4.1.4 Assembly plants. Assembly plants ❑ust be listed on, or approved for listing
on, the appl icab le qualf fied products list. The qualified terminus ❑anufacturer
shall certify that the assembly plant is approvad for the distribution of the
manufacturer’s parts. The assembly plant shall use only piece parts supplied by the
qualifiad terminus ❑anufacturer. No testing other than visual examination is
required of certified piace parts obtained from the qualified terminus ❑anufacturer,
except when there is cause for rejection. All assemblies produced at the assembly
plant shall be subjected to examination of the product to assure that the assembly
process conforms with that established at the qualified ❑anufacturing plant. Quality
control requirements, including Government inspection surveillance, shall be the same
as required for the qualified termini ❑anufacturer.

n“%;~50f%%%%;s ~;~lti;~’i”c?uded in the q“alificatio” test report.
ty e, and ❑anufacturer’s name and ❑ilitary par

a
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4.2 Inspections.

4.2.1 Classification of inspection. The inspections speciffed herein are
classified as follows:

a.

b.

c.

Materials inspection (see 4.3).

Qualification Inspect Ion (see 4.4).

Quality conformance inspection (see 4.5).

4.2.2 Inspection conditions. Unless otherwise speci
shall be performed

ed herein, all inspections
in accordance with the ambient condi

Termini shall be installed in a standard qualified corm
ons specified in EIA RS.455.
tor if the test requires.

4.3 Materials inspection. Materials inspection shall consist of certification
SUppOrted by veritylng data that materials used in fabricating the delivered fiber
optic te~mini are in accordance with the requirements of 3.4 and as specified (see
3.1).

.

4.4 Qualification inspection. Qualification inspection shall be performed at a
laboratory acceptable to th e Government (see 6.3) on sample units produced with
equipment and procedures normally used in production. This inspection shall consist
of performing the inspections and optical test specified in table 11, In the sequence
shown therein, on the qualification test samples specified in 4.4.1.

Fiber optic terminus samples complying with the specified
re~~~~~me%%%%% shall be submftted for q“.alificatio”. The manufacturer shall
provide a counterpart terminus for each terminus subjected to qualifying tests
requiring mating assemblies. The counterpart termini provided for this purpose shall
be new, previously qualified termini or new termini submitted for qualification
testing. Manufacturers not producing mating termini shall submit data substantiating
that tests were performed with qualified counterpart termini . For those tests
specifying the use of mated termini, optical and mechanical test assessment shall be
made using the assigned counterpart termini for those test measurements as required.

4.4. 1.1 Sample size. Unless otherwise directed by the qualifying agency (see
6.3), test samples ot 80-pin termini and 80-mating socket termini of each part number
for which qualification is desired shall be selected at random.

4.4. 1.2 Sample preparation. Unless otherwise specified, termini shall be
terminated as required with the applicable fiber sizes indicated as specified in the
specification sheet. Fiber type shall be in accordance with 000-F-49291.

4.4.2 Inspection routine. Terminus samples shall be tested in accordance with the
sequence of table II. Opt~cal tests shall be made as specified in table II.

4.4.3 Qualification rejection. Qualification approval will not be granted if any
of the termini befng tested according to table II fail to meet the requirements of
3.3, 3.4, 3.5, 3.6, 3.7, 3.8, and 3.9.

8
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4.4.4. Retention of quallflcatlon.
forward to

To retafn qualification, the contractor shall
tn e quailt ylng actlvlt

B.
y at 18-month Intervals a summary of groups A and

At 36-month intervals a group C report shall be submitted. The qualifying
activity shall establish the initial reporting date. The report shall consist of:

a. A summary of the results of the tests performed for inspection of product for
delivery (groups A and B), indicating as a mlnlmum, the tiumber of lots that
h:; egassed, and the number that have failed, and the group which they

The results of tests of all reworked lots shall be identified and
accounted for.

b. A summary of the results of the tests performed for periodic inspection
(group C), .includlng the number of failures. The summarY shall ~nclude
results of all periodic inspection tests performed and completed during the
36-month perfod. If the summary of the test results Indicate nonconformance
with specification requirements, and corrective action acceptable to the
qualifying activity has not been taken, action ❑ay be taken to remove the
failing product from the qualified products list.

Failure to subm{t the report within 30 days after the end of each 18.rmnth
period may result in loss of qualification for the product. In add{ tion to
the periodic submlss40n of Inspection data. the contractor shall Immediately
notify-the qualifying activity at any time during the 18-month period that
the inspection data indicates failure of the quallf{ed product to meet the
requirements of this specification.

In the event 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 {tern. If during two
consecutive reporting periods there has been no production, the ❑anufacturer
❑ay be required, at the discretion of the qualifying activity, to submft the
qualified product to testing in accordance with the qualification inspection
requirements.

4 .4.4.1 Termfni. For termini used fn qualif{ed connectors, the tests may be
conducted during the regularly scheduled retention of qualification testing with the
applicable connector undergoing retention of qualification.

4.4.5 Qualification by similarity. The extent of qualification testing by
similarity shall be determined by th e qualified products list evaluating activity.

4.5 Quality conformance inspection. Quality conformance inspection shall consist
of the inspecti on and optical tests specified for roup A Inspection (table 111),
group B inspection (table IV), group C inspection !table V), and packagfng f“spection.

4.5.1 Inspection of product for del{ver~. Inspection of product for delivery
shall consist of group R anti group B inspections.

4.5. 1.1 Inspection lot. An inspection lot shall consist of all termini of the
same military part number produced under essentially the same conditions, and offered
for inspection at one time.

4 .5.1.1.1 Sample unit. A sample unit shall be selected at random from the
inspection lot.

;;~~~~~~~~~re-;pection lot size, as determf”ed by the sampling plans f“
The sample size shall consist of that number of sample

4. 5.1.1.3 Sample unit preparation. Termini shall be fully terminated using the
fiber and cable specffied In ~9291 and 000-c .85045, respectively. Termination
shall Oe accomplished in accordance with the termini ❑anufacturer’s i“stt-”ctions.

4.5. 1.1.4 Specimen. A specimen shall be a sample unit prepared in accordance with
4.5.1.1.3.

9
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4.5.1.2 Group A Inspect Ion. Group A inspection shall consist of the inspections
and optical tests specified fn table III, in the order listed.

4.5. 1.2.1 Visual examinat~on [group A inspection). Each terminus shall be ●
visually examTned for completeness, workmansh ip, and identification requirements.
Attention shall be given to those assemblies that require a gasket to determine the
condition of the gasket. Gaskets missing, twisted, buckled, kinked, or damaged in
any way shall be cause for rejection.

ac~~~~~~~~2wi%%&’#%~ for general t“spection level 11. The acceptable quality
Statistical sampling and inspection shall be in

level (AQL) shall be 1 percent for major defects and 4 percent for minor defects.
Major and ❑inor defects shall be as defined In MI L- STD-105.

4.5.1 .2.3 Rejected lots. If an inspection lot is rejected, the contractor may
rework it to correct the defects, or screen out the defective units, and resubmit for
reinspection. Resubmitted lots shall be inspected us{ng tightened inspection in
accordance with MI L-sTD-105. Such lots shall be separate from new lots, and shall be

.

clearly identified as reinspected lots.

4.5.1 .2.4 Disposition of sample units. Sample units that have failed any of the
group A inspection tests may be reworked
to group A inspection again.

to correct defects if possible and subjected
Sample units that pass all tests of group A inspection

may be delivered on the purchase order or contract or tested to group B inspection
(see 4.5.1.3). Units that have not been corrected shall not be delivered on any
order even though the Inspect Ion lot submitted is accepted.

4.5.1.3 Group B inspection. Group B inspection shall consist of the inspections
and optical tests spectfi d f_n table IV, in the order shown, and shall be made on
sample units which have b~en subjected to and have passed the group A inspection.

4 .5.1.3.1 Sampling plan. Sample units of the same military part number as
presently qualified shall be selected and reported on every 18 months.

4 .5.1.3.2 Failures. If one or more sample units fail to pass group B inspection,
the sample shall be considered to have failed.

4 .5.1.3.3 Rejected lots. If an Inspection lot is rejected, the contractor may
rework it to correct defects, or screen out the defective units and resubmit for
reinspection. Resubmitted lots shall be fnspected using tightened inspection in
accordance with M1L-STD-105. Such lots shall be separate from new lots and shall be
clearly identified as reinspected lots.

4. 5.1.3.4 Disposition of sample units. Sample units may be used for group C
inspection or delivered on the contract or purchase order only if the following
requirements are met:

a. The lot is accepted.

b. The sampling unit passed group B inspection, or the sample unit failed group
B inspection but was reworked and successfully retested to group B
requi rements.

Sample units not meeting criteria a and b shall not be delivered on the contract or
purchase order, or used for group C inspection.

4. 5.2 Periodic inspection. Periodic inspection shall consist of group C. Except
where the results of these inspections show noncompliance with the applicable
requirements (see 4.5.2.1) , delivery of products which have passed group B inspection
shall not be delayed pending the results of these periodic inspections.

4.5.2.1 Group C. inspection. Group C inspection shall consist of the tests
specified in table in the order shown. Group C inspection shall be performed on
sample units of each style and selected from inspection lots which have passed groups
A and B inspections. Group C inspection sample shall be representative of production.

10
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TABLE 11. Qualification Inspection.

.

-1 i I I r
I Inspactlon
I

I Optical tests lRequirement I Test ❑ethod I
Insert Ion dl

I
I paragraph

Iloss (3.6.1) ~ c~nf~~gi:~s~/ I
~ paragraph I

i
. . I I !

I I
I

I

lPhys%”formame ~

I
I

I
/
I I

lSize
Iliefght

I 3.7.1 i 4.7.1 I
I

lldentificatfon I ~
3.7.2 4.7.2

I rnarkfng
1

l14arking
/ 3.7.3 / 4.7.3

lUorkmansh{p
4.8

/ :
i

I ;:: i 4.9
Ilnsertfon loss x ~f i
10ptical discontinuity !

3.6.1 4.6.1
I x Al / 3.6.2 4.6.2

I I
I

I

! 6r0uP II i
iI

I I : I
Ilenperature life I a ~1
lAxtal concentricity I

I 3.7.8 4.7.8 I

lTerosinus retention
/ 3.7.5 4.7.5 I

3.7.6
lTerminus engagement / /

4.7.6
i /

I and separation forcel
lTerminus cleaning

I 3.7.7 4.7.7
a /

lIdentiflcatlon ❑arking;
3.7.4 4.7.4 I

I
I

3.7.3 / 4.7.3 I
I

Group 111 I
I

i
I I

i /
~l’~o;~al shock I 3.7.9

1
/ 4.7.9

d 1/ / 3.7.12 4.7.12 I
lVibration i d ~1
Ilenslle strength I

.d~l ~ 3.7.13 /
/

4.7.13 I
3.7.10 4.7.10

lNating durability
Identification ❑arking!

a ~f I 3.7.11 /
/

4.7.11 /
3.7.3 4.7.3 I

] GrouP IV
I

I
I

i
I

I%%:,d;::!:%t
a ~1

I
I 3.7.11 / 4.7.11 I

I and separation force~
I I I

lSalt spray
I I 3.7.7 I 4.7.7 I

I 3.7.14 4.7.14
lTermlnus cleaning / I
Ildentiflcatlon mark{ng~

a I 3.7.4 4.7.4
i 3.7.3 4.7.3 I

To ba datermlned.
An “X” indicates that this test applies.
d - Indicates performance test to be accomplished before, during, and after
inspection test.
a- Indicates performance tast to be accomplished before and aftar inspection
test.
The performance test should also be performed after every 100 complete mating
and unmatlng cycles.
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TABLE 111. Group A Inspection.

1 I I I r
Inspection Optical tests lRequirement I Test method I

1~ I paragraph ~ paragraph
I1OSS (3.6.1) ~ C%&i~\5~/ I

. .
lS. ize I 3 7 1 4 1 1
Illeight 3:7;2 4:7:2
Ildorkmanship I 3.9 4.9 i
lTermini engagement
I and separation force[ 3.7.7 4.7.7 I
l Identification markingl 3.7.3 4.7.3 I

1/ To be determined.

TABLE IV. Group B inspection.

1 I I I r
Inspection Optical tests l Requirement I Test method I

Ilnsertlon I uptical dl I paragraph
~loss (3.6.1) [ con~jngi~s~/ I

I paragraph I

. . I
I

lAxial concentricity I 3.7.5 4.7.5 I
lTerminus retention I 3.7.6 4.7.6
lTerminus engagement
I and separation force[

I
3.7.7 4.7.7

lTensile strength 3.7.10 4.7.10 i
lTerminus cleaning a~/1 ./
l Identification marking;

3.7.4 4.7.4
3.7.3 4.7.3 I

Al To be determined.

~1 a - Indicates performance test to be accomplished before and after inspection
test.

TABLE V. Group C inspection.

I I I
inspection optical tests lRequirement

Insertion
I Test method i

I o ti 1 di I paragraph I paragraph ~
Iloss (3.6.1) ~ c~n~~~gij{s~/ I

. . . I
I

I Group I (six samples)l 1’

~$:~:~ concentricity I 3.7.5 I
I

4.7.5 I
a ~1 d ~1 3..7.12 I 4.7.12 I

lVibration la Id 3.7.13 I 4.7.13 I
lTensile strength 3.7.10 4.7.10 I
lTemperature life la I I
lThermal shock /

3.7.8 4.7.8 I

] Identification marking!
3.7.9 4.7.9 I

I 3.7.3 1. 4.7.3 I
I

iGroup II (s’ix samples)i i
1’.1

lMating durability I a
lSalt spray
lTerminus cleaning la
l Identification markingl

1/ To be determined.
~J d - Indicates performance test to be accompl

inspection test
a - Indicates performance test to be accompl

test.

\ i“ I

3.7.11. I .4.7 .11 I
3.7.14 4.7.14
3.7.4 / 4.7.4 /
3.7.3 4.7.3 I

shed before, during, and after

shed before and after inspection
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@

4.5.2 .1.1
group A and
samples per

4.5.2 .1.2
Inspection,

4.5.2 .1.3

g~ifoiv~iili’b~”;i!l;ted f“ sufficient quantity
termltr sample units which have c-assed

appl tcable test group.

Failures. If one or ❑ore specfmcn or sample unit falls to
the sismpfe shall be considered to have failed.

Disposition of sample unfts. Sample units which have baen
group C inspection shall not be deli vared on the contract or purchase order.

to provida SIX

pass group C

subjected to

4.5.2 .1.4 .Noncomplfance. If a sample fails to pass group C Inspactton, the
❑anufacturer shal I noti fy tha qual{fyfng activity and the cognizant inspection
activity of such failure and take corrective actfon on the ❑aterials or processes, or
both, as warranted, and on all units of product which can be corrected and which are
❑anufactured under essentially the same conditions, with essentially the same
❑aterials 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 Government, has baen taken. After the corrective action has been
taken, group C Inspection shall be repeated on additional sample units (all tasts and
examinations or the test which the original sample failed, et the option of the
Government). Groups A and B inspections ❑ay be reinstituted; howevar, final
acceptance and shipment shall be withheld until the group C inspection has shown that
the corrective action uas successful . In the event of failure after reinspection,
information concerning the failure and corrective action taken shall be furnished to
the cognizant inspection activity and the qualifying activity.

4. 5.3 Inspection of packaginq. The sampling and inspection of the preservation,
packing. and Conta$ner ❑ark ing shall be in accordance with the requirements of
HIL-C-55330.

4.6 Optical conformance test ❑ethods. Cladding mode stripping devices shall be
used when ❑ak fng optical ❑easurements. The ❑ode stripper shall be installed in the

n
test circuit betwean the source and the terminl unless otherwise specified.

w 4.6.1 Insertion loss. Insartion loss shail be tested in accordance with method A
of EIA-453-34 unless otherwise specified (sac 3.6.1 and 3.1).

4.6.2 Optical discontinuity. Test procedures
submitted to he qualif ylng activity at the time
qualify (see 3.6.2).

for optical discontinuity shall be
of raquest for authorization to

4.7 Inspection ❑ethods.

4.7.1 Size. Each of the dimensions specifiad (see 3.1) for the termini shall be
❑easured fig calibrated ❑easuring devices with the precision and accuracy
apprOPrfata for the tOlerancas specified (see 3.1 and 3.7.1).

The terminus shall be weighed using calibrated scales having the
and accuracy appropriate, for the tolerances specified [see 3.1 and

3.7.2).

4.7.3 Identification ❑arkin . Identification markings on termini shall be visually
examinad and ❑easurea tor cont~rmanca with the requirements of 3.7.3.

4.7.4 Terminus cleanin . The optical face of each terminus shall be cleaned
according to tne instruct ons supplied by the ❑anufacturer. (The terminus may be
removed ~rom i ts operational pos”ition and alignment sleeve removed to facilitate
cleaning, see 3.7.4).

4.7.5 Axial concentricity. Termini shall be tested in accordance with appendix 8

of this specifi cation [see 3.7.5).

I
I
I
I

I
I
I
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4.7.6 Terminus retention force. Applicable unmated connector samples shall be
tested in accordance with meth od 2007 of MI L-STD-1344. Termini shall be subjected to
axial compressive loads applied to the front face of the terminus tending to push the
terminus to the rear of the connector. Care must be exercised in the design of the ●
terminus plunger mechanism to not physically touch the optical face. Axial loads
shall be applied up to the maximum load specified herein (see 3.7.6).

4.7.7 Terminus engagement and separation force. Sockets shall be mounted in a
suitable ixture for applying gradually increasing loads for the engagement and
separation of the specified test p{ns and in accordance with method 2014 of
MI L- STO-1344. The test pins shall be inserted a m{nimum of 0.7 L (see fi9ure 2). A
maximum diameter test pin shall be inserted and removed from each socket termini. The

shal? be inserted and remowed from each socket terminiAa~~”~~~ms~~~~~ ~~~nt~~~c~i~hall
enga ement force shall be measured during insertion.

be ❑easured during removal (see 3.7.7).

4.7.8 Temperature life. Mated termini shall be subjected to a temperature test
condition 3 unless otlsewfse specified (see 3.1), and test time condition O in
accordance with method 1005 of MI L- STO-1344. The change in insertion loss shall be
measured during and after the test (see 3.7.8).

4.7.9 Thermal shock. Termini (mated and unmated) shall be tested in accordance
with test conditf A of method 11)03 of MI L- STD-1344 with the exception that the
temperature extre~~s shall be -46 C and +71” C. Cleaning of the optical termini of the
unmated assembly in accordance with 4.7.4 prior to optical testing shall be
permissible (see 3.7.9).

4.7.10 Tensile strength. Terminus assemblies shall be subjected to tensile
strength in accordance wit h method 2003 of 141L- STD-1344 (see 3.7.10). Crimping tools,
when required, shall be specified in the applicable specification sheet (see 3.1).

4.7.11 Mating durability. Termini shall be installed in a qualified connector and
shall be sub jetted to 500 cycles of ❑ating and unmating in accordance with method 2016
of MI L- ST O-1344. The change in insertion loss and coupling forces after the
durability tests shall be measured. Cleaning will be permitted after completion of
durability cycling in order to meet the requirements of 3.6.1 (see 3.7.11).

●
4.7.12 Shock. Optical termini shall be tested in accordance with EIA-455-14

(FDTP-14) ~3.7.12).

4.7.13 Vibration. Optical termini shall be tested in accordance with EIA-455-11
(FOTP-11) Tsee 3.7.13).

4.7.14 Salt spray (corrosion). Mated termini assemblies shall be tested in
accordance with test conditi on of method 1001 of MIL-sTo-1344. After test exposure
the assemblies shall be externally cleaned and examined under 3 power magnification
for damage to external parts (see 3.7.14).

4.8 Marking inspection. The termini shall be visually examined to verify that they
meet the marking requirements of 3.8.

4.9 Workmanship inspection. The termini shall be visually examined to verify that
they meet th e workmanship requirement of 3.9.

5. PACKAGING.

5.1 Packaging requirements. The requirements for packaging shall be in accordance
with MIL-C-55330.

6. NOTES.

6.1 Intended use. Termini covered by this specification are primarily intended for
use in multi terminf connectors where the coupling means is provided separately from
the individual termini. Specific application and mating termini will be included for
information in the specification sheets. Termini that are an integral part of the
connector are not intended to be qualified to this specification; however, these
termini may be tested as required (see 3.1). ●
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ALIGNMENT SLEEVE

SOCKET

L . Distance frnm socket end face
to the end of the alignment sleeve.

FIGuRE 2. Depth of engagement for termini engagement and separation force tests.
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6.2 Ordering data. Acquisition documents shall specify the following:

a. Title, number, and date of this specification. ●
b. Title, number, and date of the applicable specification sheets (see 3.1) and

complete part number (see 1.2.1) .

6.3 Qualification. Awards will be made only for products which are, at the time
set for open$ng of bids, qualified for inclusion in applicable Qualified Products
List, whether or not such products have actually been so lfsted by that date. The
attention of the contractors is called to this requirement, 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 orders for the products covered by this specification. The activity
responsible for the Qualified Products List is the Space and Naval Harfare Systems
Command (SPA14AR), MashingtOn, oc 20363; however, information pertaining to

?oEsC-E), 1507 Mf~mi”9ton pike, Oayton, OH 45444.
ualification of roducts may be obtained from Oefense Electronics Supply Center

6.3.1 Conformity to qualification sample. It is understood that termini supplied
under the contract shall be identical in every respect to the qualification sample
tested and found satisfactory, except for changes previously approved by the
Government. Any unapproved changes from the qualification sample shall constitute
cause for rejection.

6.3.2 Provisions governing qualification SO-6. Copies of “Provisions Governing
Qualification SD-b- bt i d 1 icatlon to Commanding Officer, Naval
Publications and For~syCe~t~r, a5~l ~~~~ra~tenue, Philadelphia, PA 19120.

6.4 TICC code bands. Color bands are intended for identification of termini before
they are installed in the connector and prior to termini crimping.

rsession data. Military specifications MI L-C-28876/16 throu h
MI L-C-2 Iu ihave been superseded by MI L-T-29504/l through MI L-T-2950 13
respectively. Oue to the tighter tolerances now being specified on optical fiber, the
need for ❑ost of the termini part numbers has been eliminated. Therefore, the part

●
numbers provided in ap endix A under MI L-T-2950411 through MI L-T-29504/3 will only

Yindicate that they sha 1 supersede thOse p!rt numbers Previously prOvfded in
MI L-C-28876/16 through MI L-C-28876/18 and will not specify a specific part number.

6.6 Subject term (keyword) listinq.

Connectors
Fiber optic
Military specification
optical performance requirements
Removable
Termini
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APPENOIX A

TERMINI IDENTIFICATION MARKING

10. SCOPE

This appendix is utilized to relate the Ternini Identification Color
CO~~”;TI%%; en ectuel description of the ❑ilit.sry part specfffed f“ MII.-T.295O4.
This eppendix fs a ❑andatory part of the speciflcetfon. The information contefned
here{n Is Intended for compliance.

20. APPLICABLE DOCUMENTS. This sectton Is not explicable to this eppendix

30. TERMINI SUMMARY ANO SUPERSESSION OATA

30.1 Termlni summar . The terminf summary table Is provfded as table VI. The
termini shall be marke with the color bands indicated In table V] and In accordance
with 3.8.

30.2 Supers esslon data for pfn terminf. All optical termlnl that were speclffed in
MI L-C-28876/lb have been Superseded. In e TICC numbers 4000 through 4018 have
superseded those termfni previously covered by 141 L-C-28876/16.

session data for socket terminl. All optical termlnf that were Specffted
I nave been super SedefJ. In e TICC numbers 4019 through 4037 have

superseded those terminl previously covered by MI L. C-28876/17.

30.4 Supers essfon data for dummy termini . NIL-C-28876118 for .s dummy ternlnus has
been superseded by the TICC number 4038.

I

‘o

@
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o 10. SCOPE

MI L-T-29504

APPENOIX B

AXIAL CONCENTRICITY TEST

The purpose of this test procedure is to determine the axial
co~~~~tr~”of the small hole in the matfng end of fiber optic termini relattve to
the aligning surface (see figure 3). This appendix is a ❑andatory part of the
speciftcaton. The Information contained herein {s intended for compliance.

20. APPLICABLE 00 CU14ENTS. This sectfon is not applicable to this appendix.

30. TEST EQUIPMENT

30.1 Test equipment. The test equipment shall consist of a ‘V” alignment plate, a
microscope, ❑lnlmum of 200X power with a reticle (see figure 4), and a means of
rotating the part under test while holding it against the test fixture. A video
system and a TV ❑on{tor with projected llnes ❑ay be substituted for the reticle. A
precision hole with a clearance less than 0.0001 from the sample outer diametar ❑ay
be used instead of the “V”.

1- 30.2 Calibration. A line width standard with an accuracy of better than 0.00005
( traceable to th ~ational Bureau of Standards) shall be placed under the
microscope. Theelines on the reticle (or TV monitor) shall be within (or adjusted to
withfn, when possible) 0.0001 or 0.0002 as required for measurement.

I
40. TEST SAMPLE

A test sample shall consfst of a finished pin or a socket
wi~~;;t _ieeve. The test sample shall be free from dirt or dust with a
front surface polished sufficiently to allow delineation of the boundaries of the
hole.

a 50. TEST PROCEOURE

50.1 Testin
+“

Testfng shall be conducted under Standard Atmospheric Conditions fn
accordance w t EIA-455.

50.2 Method.

The test setup shall be configured as shown on figure 5.
te~t”~;~pl%%%”ifiserted fnto the ‘V” sstth the front surface towards the ‘he
❑icroscope and the allgnment surface against the “V”. t40ve the holder -rotater into
position to hold test sample against ‘V”.

50.2.2 Test procedura. Focus the microscope on the front surface of the test
sample and bring th here edge to the center of the viewing area. Rotate the part
and observe the pos; tion where the hole edge is at the farthest point to the left.
This point shall be defined as the reference point for determining the axial
concentricity of the hole. Now position the first line of the reticla at the
reference point previously observed (see figure 6A). Completely rotate the test
sample and observe tf the hole edge passes the second line on the reticle. If the
hole edge extends past the second line (see figure 6B) the test sample does not meet
the concentricity test. Small surface imperfections on the hole edge ❑ay be ignored
provided that it does not extend into the hole or does not subtend more than a 10
degree angle.

9
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SMALL HOLE

r ;L&JhMMEENT

FIGURE 3. Fiber optic ten’nini

EQU IVA LENT

FIGURE 4. Reticle.
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FIGURE 5. Test set-uP.
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HOLE EDGE

RETICLE

~ REFERENCE

POINT
(SEE NOTE)

FIGURE 6A. Reference point and location of reticle.

HOLE EDG REFERE
POINT

RETICLE

NCE

-41- :;ly;;{~
NOTE :

Location where hole was viewed at a point farthest to the left.

FIGURE 6B. Ccmcentricity failure.
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o 60. OOCUFIEMTATION

60.1 Oocumentistlon. Oatis sheets shall contain the following:

a. Title of test, dr, te, and name of operator.

b. Sample preparation to Include termination procedure.

c. Test equipment used and date of latest calibration {ncludfng technical
descrfptton of each !tem.

d. Values and observations:

(1) Spec{fied concentricity value (see spectflcatlon sheet).

(21 Neasured concantrlc(ty value.

I
I

‘o

Custodians:
Army - CR
Navy - EC
Air Force - 8S

Review activities:
Army - MI
Navy - As, OS, SN
Air Force - 11, 17, 19, 80, 90, 99
DLA - ES

Preparing act fvlty:

Navy - EC

Agent:
OLA - ES

(Project 6060-0026)

User activltfes:
Army - AV
Navy - CG, MC
Alr Force - 13, 14, 84
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