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MILITARY SPECIFICATION (SEE SECTION 6)

TERMINI, FIBER OPTIC CONNECTQR, REMOYABLE,
GENERAL SPECIFICATION FOR

This specification is approved for use by all Depart
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the general requirements for removable criaop
and epoxy type fiber optic termini for use fn connectors and other fiber optic
components (see 6.1). These termini are capable of operating within the temperature
ranges as specified (see 3.1).

1.2 Classification.

teraninus shall be Tdent{fled by four distinct color bands Tndicating the TICC as
specified herein (see 3.1, 3.8, and appendix A)}. The mil{targ part number shall be
as specified in the mflitary specification sheets (see 3.1), but shall be defined in
the following format:

1.2.1 Military part number and termin{ identiffication color code (TICC). Each

M29504/01 -XXAX
| |
| |
| I
Basic specification and Dash number (TICC code see
specification sheet 3.1, 3.8, and appendix A)

1.2.2 Application: The application of specific termini shall be defined by the
connector gn which they are to be used, as speciffed herefn (see 3.8) and in the

applicable specification sheet (see 3.1).
1.2.3 C(Class. Termini covered by this specification shall be of the following
classes as specified (see 3.1}).

a. Class 1 - Maxiouo operating temperature *71:C.
b. Class 2 - Maximum operating temperature *85 C.
¢. Class 3 - Maximum operating temperature *105 C.
d. Class 4 - Max{mum operating temperature *125 C.
e. Class 5 - Maximum operating temperature *+150°C.

1.2.4 Type. Termini covered by this speciffcation shall be of the following types
as specifieg (see 3.1}.

a. Type I - Crimp
b. Type Il - Adhesive

1.2.5 Style. Termini covered by this specification shal) be of the following
styles as specified {(see 3.1).

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

1.2.6 Size. The size of the termini shall be defined by the fiber size 1t can

accommodate and the cavity sfze for which it {5 fntended, as speciffed herein (see
T DY amd dom bha fodduddical sonamd Fdanddnm ahaad d emm T 1%
S«Q ] Al 1 LT U FIUUGER SPELITILALIVE SHUEE 20K J21).
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2. APPLICABLE DOCUMENTS

2.1 Government documents, :

2.1.1 sSpecifications and standards. The following specifications and standards
form a part of this specification to the extent specified herein. Unless otherwise
specified, the issues of these documents shall be those listed in the fssue of the
Department of Defense Index of Specifications and Standards {DODISS) and suppliement
thereto, cited 1in the solicitation.

SPECIFICATIONS
MILITARY

MIL-T-29504/1 - Termini, Fiber Qptic, Environment Resisting, Pin Terminus
Class 1, Type Il, Style A (For MIL-C-28876 and MIL-C-83526
Connectors}).

MIL-T-29504/2 - Termini, Fiber Optic, Environment Resisting, Socket Terminus
Class 1, Type II, Style A (For MIL-C-28B76 and MIL-C-83526

_ Connectors).

MIL-T-29504/3 - Termini, Fiber Optic, Environment Resisting, Dummy Terminus,
For MIL-C-28876 and MIL-C-83526 Connectors.

MIL-T-29504/4 - Termini, Fiber Optic, Environment Resisting, Pin Terminus,
Size 16, Rear Release.

MIL-T-29504/5 - Termini, Fiber Optic, Environment Resisting, Socket
Terminus, Size 16, Rear Release.

DOD-F-49291 - Fiber, Optical, (Metric) General Specification for.

MIL-C-55330. - Connectors, Electrical and Fiber Optic, Packaging of,

pOD-C-85045 - Cables, Fiber Qptic, (Metric) General Specification for,

STANDARDS
MILITARY

MIL-STD-105 - Sampling Procedures and Tables for Inspection by Attributes.

DOD-STD-347 - Product Assurance Program Requirements for Fiber Optic
Component.

MIL-STD-454 - Standard General Requirements for Electronic Equipment.

MIL-STD-1344 - Test Methods For Electrical Connectors,

MIL-STD-45662 - Calibration Systems Requirements.

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

2.2 O0Other publications, The following documents form a part of this specification
to the extent specified hRerein. Unless otherwise specified, the issues of the
documents which are DOD adopted shall be those 1{isted in the issue of the DODISS
specified in the solicitation. Unless otherwise specified, the issues of documents
not listed in the DODISS shall be the issue of the nongovernment documents which is
current on the date of the solicitation.

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

EIA R5-35% EIA Standard Colors For Color Identification and Coding.
EIA-455 - - Standard Test Procedures For Fiber Qptic Fibers, Cables,
Transducers Connecting and Terminating Devices.
Vibration Test Procedure For Fiber Optic Connecting

EIA RS-455-3

Devices,
E1A-455-14 - Fiber Qptic Shock Test (Specified Pulse).
EIA-455-34 - Interconnection Device Insertion Loss Test.

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

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)
Aerospace Information Report AIR 1351

Source: https://assist.dla.n‘z'l -- Downloaded: 2016-12-30T11:32Z
Check the source to verify that this is the current version before use.
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(Application for copies should be addressed to the Society of Automotive Engineers,
400 Commonwealth Dr., Warrendale, PA 15096-000!.)

{Nongovernment standards and other publications are normally available from the
organizations which prepare or which distribute the documents, These documents also
may be available in or through l1ibrarfes or other informatfonal services.)

2.3 Order of precedence. 1In the event of a conflict between the texat of this
specification and the references cited herein (except for associated detail
specifications, specification sheets or MS standards), the text of this specificatfon
shall take precedence. HKothing in this specification, however, shall supersede
applicable iaws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS.

3.1 Specification sheets. The individual terminus requirements shall be as
specified herein and in accordance with the applicable specificatfion sheets. In the
event of any conflict betueen the requirements of this specification and the
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3.2 Qualification., Termini furnished under this specificatfon shall be products
which are qualifled for 1isting in the applicable qualified products Yist (QPL) at
the time set for opening of bids (see 4.4 and 6§.3)

3.2.1 ise of military part numbers. HNiiitary part numbers shaii not be appiied to
the termini, except for qualification test samples (see 6.3) until notification has
been received from the activity responsible for qualification that the product has
been approved for 1isting on the quatified products 119st.

3.3 Product assurance requirements, The product assurance requirements of the
fiber optic termin urnished under this specification shall be established and
maintained 1n accordance with the procedures and requirements specified in
DOD-STD-347 with details specified in 4.1.2,

3.4 Materfals. Materials shall be as specified herein. However, when a definfte
material Ts not specified, a materfal shall be used which will enable the ternini to
meet the performance requirement of this specification and the applicable
specification sheet (see 3.1). Acceptance or approval of any constituent material
shall not be construed as a guarantee of acceptance of the finfshed product.

3.4.1 General, All paterials used shall be nonnutrient to fungus {see requireoent
4 of MIL.XTO-Z5Z)., Material chall {n no manner intarfere with or degrade the fiber

optical termination process, terminus cleaning operation or optical junction
transmission.

3.4.2 Metals. Unless otherwise specified (see 3.1), all termini shall be
corrosfon resistant types {300 serfes CRES recommended). or shall be suitably plated
or otherwise finished to prevent corrosion during service Vife under any of the

environmental conditions specified by this document.

3J.4.3 Dissimflar metals. Dissimilar metals shall not be used I{n intimate contact
with each other unless suftably finished to prevent electrolytic¢c corrosion. The
criteria for the selection and protection of dissimilar metal combinations shali be
in accordance with requirement id of MIL-5TD-454.

3.4.4 HNonmetallic materfals. Al) nonmetallic matertfals used in the construction

of the terminl s qeci?! ed Dy Eﬁis document shal) not be affected by the use of
cleaning materfals nor shall any substance used in the construction of the termini be
degraded when operating at the environmental conditions specified herein.

3.4.4.1 Mercury and radioactive material. Mercury and radiocactfve materfal shall
not be used In the construction of the terpini{ specified by this document,

3.4.4.2 Toxfc and hazardous products and forpulations. Materfals used in the
termini shalTl 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 {ts
intended purpose.

Source: https://assist.dla.mil -- Dovxiloaded: 2016-12-30T11:32Z
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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 requiremnts of the temperature 1ife test of 3.7.8.

3.4.4.4 Adhesives [epoxies). Adhesives are not precluded from use in the
construction of the terminy controlied by this specification. However, the types of
adhesives which may be used shall be specifically defined in the individual
specificaton sheet for the terminus type (see 3.1). The specificatfion 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

lifetime of the connector.

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

3.5 Design and construction. Termini shall be of the design, construction, and
physical dimensions as specified (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 Dummy termini, Dummy termini shall be as specified (see 3.1},

Requirements for retention, insertion and removal, and environmental sealing of the
dummy termini shall be equivalent to those for the fn-service optical termini.

3.5.2 Terminus insertion and removal methods. Optical terminus insertion shall be
accomplished by inserting the {erminus through the inserts of the connector mating

nalves 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 paris, nicks, burrs, or other surface biemishes shail not be permitted.

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

~3.5.4.1 1Interchangeability. All termini having the same military part number
shall be physically and functionally interchangeable without need for modification of
such items.

3.5.4,2 Intermateability. A1l termini of the same military part number shall be
intermateablTe with their counterpart termini.

3.6 QOptical performance requirements. The optical performance requirements of
3.6.1 through 3.5.Z shall be used to monitor the effects of the inspection
requirements specified in 3.7 as 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
discontinuities in signal transmission due to 1ts configuration, material, or
construction, The test procedure used shall be submitted to the qualification
activity (see 4.6.2}). ' .

3.7 Inspection requirements. The inspection requirements specified in 3.7.,1
through™ 3.7.1% shall be performed as required by 4.7.1 through 4.7.14 and adhere to
the optical performance requirements of 3.6.

Source: https://assist.dla.mil -- Downloaded: 2016-12-30T11:32Z
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3.7.1 Size. When examined in accordance with 4.7.1, the dimensfons and
dimensional tolerances for these termini shall be as specified {see 3.1).

3.7.2 Weight. When tested in accordance with 4.7.2, the weight of the termini
shall be 3as specified (see 3.1).

3.7.3 ldentification marking. When tested in accordance with 4.7.3, the teraini.
shall be marked as specified In 1,2.1, 3.8, or as specified (see 3.1). All marking
characters on any surface of the termini shall be identifiable.

3.7.4 Terminus cleaning. After cleaning the terminus fn accordance with 4,7.4,
the optical Insertion l1oss of 3.6.1 and the marking requirements of 3.7.3 shall be

met.

3.7.5 Axiai concentricity. When measured as specified in 4.7.5, all diameters
shall be concentric to each other within the 1imits specified (see 3.1).

3.7.6 Terminus retention, When tested in accordance with 4.7.6 and subjected to
axial loads of 2Z pounds, locked dummy termin{ shall be retained in their inserts and
not exceed .015 (0.38 mm) displacement. This requirement applies only to termini
with retention mechanfisms.

3.7.7 Terminus engagement and separatfion force, W¥hen speciffed in the applicable
specification sheet and tested in accordance with 4.7.7, the terminus engagement and
separation force shall pe within the 1imits specified (see 3.1).

3.7.8 Temperature 1{fe. When tested in accordance with 4,7.8, termini subjected
to these specified accelerated aging exposures shall not exhibit visual evidence of
dimensional change, opening of seals, cracking or crazing of components or finishes,
identification marking {mpairment, fusion or sefizure of mating parts or other effects
detrimental to terminus operation.

3.7.9 Thermal shock, When tested fn accordance with 4.7.9, a post-test visual
examination of the tested termini shall reveal no fiber breakage within the terminus,
no evidence of test-induced dimensional change, no apparent loss of seal capability,
no surface or fdentification marking impafirment and no damage detrimental to the
operation of the termini,

3.7.10 Tensile strength., When tested in accordance with 4.7.10, the minfmum axfal
laad required to separate the fiber from the terminus efther by pulling the fiber out
of the terminus or greaking the fiber within the terminus, shall be not less than the
appifcable limit specified in table I. No failures are permitted.

3.7.11 Mating durability, When tested in accordance with 4,7.11, the termini
shall show no evidence of defects detrimental to the mechanical 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 oT Broken, loose, deformed or displaced parts, cracks, chips or other damage
which would resutt in a degradation of optical or mechanical 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, the termini shall show no
evidence of broken, loose, deformed or displaced parts, cracks, chips or other damage
which would result in a degradation of optical or mechanical performance. There
shall be no optical discontinufty (see 3.6.2) and the insertion loss shall not exceed
the Yimits in 3.6.1,

3.7.14 Salt spray {(corrgsion)., When tested as specified in 4.7. 14, mated teraini
shall withstand 48 hours, unfess otherwise specified (see 3.,1), of salt spray
conditioning. Following tne test, visual inspection shall reveal no condition that
would result in mechanical or optical performance degradation of the termini.

Source: https://assist.dla.mil -- Downloaded: 2016-12-30T11:32Z
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3.8 Marking. Removable termini shall be permanently and legibly marked with the
manufacturer’s symbol or trademark and the TICC bands (see figure 1). Unless
otherwise specified (see 3.1), markings shail remain legible after tests. Flaking of
the color bands in the crimp indenter area (type I only) is acceptable provided the
color of the bands are still 1dentifiable,

3.8.1 Manufacturer's symbol or trademark., The manufacturer's symbol or trademark
shall be marked as shown on figure I, unless otherwise specified {see 3.1}, or on the
fiber barrel side of the shoulder. The manufacturer's symbol or trademark shall be
1isted in the SAE Standard AIR 1351.

TABLE I. Tensile strength.

T : Axial load (ounces) 1
| Terminus ( Initial Thermal

| mating | condition | condition |
} size = values I values 1/ }
] | I |
, 12 I 150 i 140 E
| 16 i 100 | 90 |
| [ | |

1/ Applicable tests are temperature 1{fe and
thermal shock.

FIRST COLOR BAND (ALWAYS YELLOW-SEE 3.8.2)
SECOND COLOR BAND (SECOND DIGIT)

THIRD COLOR BAND (THIRD DIGET)
FOURTH COLOR BAND(FOURTH DIGET}

MANUFACTURER'S SYMBOL
OR TRADE MARK (SEE 3.8.1)

-

77

NN
NN

MANNNN
AN

FIGURE 1. Termini identification color coding (TICC).

Source: https://assist.dla.mil -- Downloaded: 2016-12-30T11:32Z
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3.8,2 TILC bands. Each digit of the TICC (see 1,2.1) shall be designated on the
terminus by a color band in accardance with the following:

0 - Black 4 - Yellow 7 - Yiolet
1 - Brown 5 - Green B8 - Gray

2 - Red 6 - Blue 9 - White
3 - Orange

The first color band shall always be yellow in color which indicates fiber optic
termini and shall always be assigned a numerfcal value of four. Color for color
bands shall be in accordance with EIA RS-359%9, Unless otherwise specified (see 3.1},
colors shall remain within the specified 1imits during testing.

3.9 Morkmanship., Termini shall be processed in such a manner as to be uniform in
quality and shall be free from foreign material and burrs or sharp corners that might
damage the connector or affect mating of the termini.

4. QUALITY ASSURAMCE PROYVISIONS
4,1 Responsibility for inspection. Unless otherwise specified in the contract or
purchase order, the contractor is responsible for the performance of all {nspection
requirements as specified herein. Except as otherwise specified in the contract or
purchase order, the contractor may use his own or any other facilitfes suitable for

tha mnonfammansn Af tha inceannsrtén wasnndisamantse scnnndifind hanat mlnee AdAfecannmnund
Lne pervormance oV tne ill:PC\-I-IUII requisrements JpcLrI iU nereIin, UnNiIE€ss UI:apylutl':u

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.

4.1.1 Responsibility for compliance. A1) {tems must meet all requirements of
sections 3 and 5. The inspection set forth in this specification shail become a part
of the contractor’'s overall finspection system or quality program. The absence of any
inspection requirements in the specification shall not relfeve the contractor of the
responsibility of assuring that all products or supplies submitted to the Government
for acceptance comply with al) requirements of the contract. Sampling in quality
conformance does not authorize submission of known defective materfal, either
indic?t?d or actual, nor does it commit the Government to acceptance of defective
materfal,

4.1.2 Product assurance program, A product assurance program shall be established
and mafntained Tn accordance with DOD-ST0-347. Evidence of such compifance 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 measuring
equipment and inspection Faciiities of sufficient accuracy, quality and quantity to
permit performance of the required inspectfon(s) shall be the responsibiflity of the
contractor., The establishment and maintenance of a calibration system to control the

accuracy of the measuring and test equipment shall be in accordance with
MIL-5TD-45662 and as specified herein.

4.1.4 Assembly plants, Assembiy plants must be listed on, or approved for 1isting
on, the appiicable qualified products 1ist, The qualified terminus manufacturer

ehall ravted fu ¢that tha saceeamhly alant de annmauvnd Farm tha Adetmihtbtdinn Af ¢ha
ALY hc'bll] vidl TNE S55CMOIY PiaGNT 5 GpprovVed TOr e GySIVioucyonN &F tne

manufacturer's parts. The assembly plant shall use only piece parts supplied by the
qualified terminus manufacturer, No testing other than visual examination is
required of certified piece parts obtained from the qualified terminus manufacturer,
except when there {s 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 manufacturing piant. Qualiity
control requirements, including Government inspection surveillance, shall be the same
as required for the qualified termini manufacturer,

4,1,5 Test report. The size, type, and manufacturer's name and military part
number o e terminus shall be included in the qualification test report.

Source: https://assist.dla.mil -- Downloaded: 2016-12-30T11:32Z
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4.2 Inspections.

4.2.1 C(Classification of inspection. The inspections speciffed herein are .
classified as TolTows:

a. Materials inspection (see 4.3}.
b. Qualification inspection (see 4.4).
€. Quality conformance inspection {see 4.5).

4,2.2 Inspection conditions. Unless otherwise specified herein, all inspections

shall be perfermed {n accordance with the ambient conditions specified in E1A RS-455.
Termini shall be installed in a standard qualified connector if the test requires.

4.3 Materials inspection. Materials inspection shall consist of certification
supportéd by verifying data that materials used in fabricating the delivered fibe
optic termini are in accordance with the requirements of 3.4 and as spacified {se
3.1). ’

r
o <

4.4 Qualification inspection. Qualification inspection shall be performed at a
laboratory acceptable to the Government {see 6.3) on sample units produced with
equipment and procedures normally used in production, This inspection shall consist

of performing the inspections and optical test specified in table II, in the sequence

shown therein, on the qualification test samples specified in 4.4.1,

4.4.1 Test samples. Fiber optic terminus samples complying with the specified
requirements (see J.I) shall be submitted for qualification. The manufacturer shall
provide a counterpart terminus for each terminus subjected to qualifying tests

rgqu‘!r!ng matinag aggamhline Tha rpountarnart tnwmmd ntautdad £nm

Y - n b -
mating assemblies., The counterpart termini provided for this pirpose sha

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 assfgned counterpart termini for those test measurements as required,

11
11

4.4.1.1 Sample size. Unless otherwise directed by the qualifying agency (see
6.3), test sampTes of 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. 1Unless otherwise specified, termini shall be
terminated as required with the appiicable fiber sizes indicated as specified in the
specification sheet. Fiber type shall be in accordance with DOD-F-49291.

4.4.2 Inspection routine. Terminus samples shall be tested in accordance with the
sequence of table IT. Optical 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 belng tested according to table II fail to meet the regquirements of
3.3, 3.4, 3.5, 3.6, 3.7, 3.8, and 3.9.
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4.4.4, Retentfon of qualification. To retain qualification, the contractor shall
forward to'TﬁE‘EﬂFTTTFT%E‘EEfTVTfF‘Et 18-month {ntervals a summary of groups A and
B. At 36-month intervals a group { 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 minimum, the number of Jots that
have passed, and the number that have failed, and the group which they
failed. 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}, -tncluding the number of failures. The summary shall include
results of all periodic inspection tests performed and completed during the
36-month perfod. [f the summary of the test results {indicate nonconformance
with specification requirements, and corrective action acceptable to the
qualifying activity has not been taken, action may be taken to remove the
fafling product from the qualified products 11ist.

Failure to submfit the report within 30 days after the end of each 18-month
perfod may result in toss of qualification for the product. In addition to
the perfodic submission of inspection data, the contractor shall immediately
notify the qualifying activity at any time during the 18-month perfod that

tha Inennmed At rabne Fadliumn Aaf sha aualdfind n—nd snd bm mant tha
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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
capabiiities and facilities necessary to produce the {tem. If during two
consecutive reporting periods there has been no production, the manufacturer
may be required, at the discretion of the qualifying activity. to suboit the
qualified product to testing in accordance with the qualiffcation inspection
requirements.

4.4.4.1 Termini. For termini used in qualified 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 the qualified products 11st evaluating activity.

4.5 Quality conformance inspection., Quality conformance inspection shall consist
of the Tnspection and opticai tests specified for group A tnspection (table 1I1),
group B inspection {table IV), group C fnspection ?table ¥), and packaging fnspection.

.1 1Inspection of product for delivery. Inspection of product for delivery
shall consist oF group A and group H Tnspectians,

ey v o2 e =F =% 5

4.5.1.1 Inspection Jot. An inspection Yot shall consist of all termini of the
same military part numbér produced under essentially the same conditions, and offered
for inspection at one time.

A £ 1 V1 ¢

B .J.4.404 Sampie unit. A Sadop
inspection lot.

4.5.1.1.2 Sample size. The sample size shall consist of that number of sample
units required by the Tnspection lot s5ize, as determined by the sampling plans in
MIL-STD-105.

4.5.1.1.3 Sample unit preparation. Terminf shal) be fully termfnated using the
fiber and cabTe specitied In DOD-F-34929)1 and DOD-C-85045, respectively. Termination
shall be accomplished in accordance with the termini manufacturer's instructions.

1.4 Specimen. A specimen shall) be a sample unit prepared in accordance with
3.

.5.
1.

Ul-h
o—».—
.

4.
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4,5,1.2 Group A inspection. Group A inspection shall consist of the inspections
and optical tests specified in table III, in the order lTisted.

4.5,1.2.1 Visual examination [gqroup A inspection). Each terminus shall be
visually examined for completeness, workmanship, and identification requirements.
Attention shall be given to those assemblies that require a gasket to determine the
condition of the gaskKet. Gaskets missing, twisted, buckled, kinked, or damaged in
any way shall be cause for rejection,

4,5,1,2,2 Sampling plan. Statistical sampling and inspection shall be in
accordance with H!E-ETE-IUS for general inspection level II. The acceptable quality
level (AQL) shall be 1 percent for major defects and 4 percent for minor defects.
Major and minor defects shall be as defined in MIL-STD-105.

4.5.1.2.3 Rejected lots. If an inspection 1ot 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 using tightened inspection in
accordance with MIL-STD-105. Such lots shall be separate from new lots, and shall be
clearly fdentified 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 b€ réworked to correct defects if possible and subjected
to group A inspection again. 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 inspection lot submitted is accepted.

4.5.1.3 Group B inspection. Group B inspection shall consist of the inspections
and optical tests specified in table IV, in the order shown, and shall be made on
sample units which have been subjected to and have passed the group A inspection.

4,5.1.3.1 Samplin lan. Sample units of the same military part number as
presently qualifgea shall be selected and reported on every 18 months,

4,5.1.3.2 Fajlures. If one or more sample units fail to pass group 8 {nspection,
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 1ots shall be inspected using tightened inspection 1in
accordance with MIL-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, Sampie 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 1ot 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
requirements.

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 ¥V in the order shown. Group C inspection shall be performed on
sample units of each style and selected from inspection 1ots which have passed groups
A and B inspections. Group C finspection sample shall be representative of production.
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TABLE 1I. Qualification inspection.

1 |
Inspection | Optical tests |Requirement
TTnsertion T Optical dis- lparagraph

Test method
paragraph

(3.6.2)

|
i
= lloss {3.6.1) | continuity 1/
]
]

Groug I

Physfical conformance
1S1ze

IWefght
Ildentlf{cation

| marking

{Marxing

INorkmanship
|Insertion loss
|0ptical discontinuity

—— ——— ——

A A o A —— —— —— ———— —
S — T — . — — —— ————— —
] e s s e . e e e e e ] i e . s ma]

»
—
S
— . ——

e —— ——— — ——— —— —— ——- ——— a—

Group 11

Teoperature 1ife

Axial concentricity

Terninus retention

Terminus engagement
and separation force

Terninus cleanfing

identification marking

Thermal shock

Shock

Vibration

Tensile strength
Mating durability
[dentification oarking

[- -8
-
S Ve

| |
| |
| |
| |
| |
| |
| |
| |
: Group 111 :
| (
(| |
| |
| |
| |
| |

T
I Group 1V |
IHating durability |
Termini engagement |
and separation farcel
ISalt spray :
|

{Terminus cleaning
|Identification marking

[- ]
r-
has
— e — . S | S ——— N ——— — — —— — . W
—— . ——— i e — i S o i e . e s . e i e s e
—— e i i D e s o] e . . e, e s, ] st e e e e s
PR W 9
* s s 8 s
S Sl S Y af
s e e s o
) bt s gt pe o)
- P

1/ To be determined.

Z/ An *X" indicates that this test applies.

3/ d - Indicates performance test to be accomplished before, during, and after

inspection test.

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

test.

4/ The performance test should also be performed after every 100 complete mating
and unmating cycles.
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TABLE 1II. Group A inspection,

| ] | I
{ Inspection | Optical tests IRequirement | Test method |
| |Tnsertion [ Optical dis- |paragraph | paragraph |
| f1oss (3.6.1) | continuity 1/ | | |
i i | {3.6.2) | | |
{STze I I i 3.7.1 | 4.7.1 |
IWeight | | | 3.7.2 | 4.7.2 |
IWorkmanship | | | 3.9 | 4.9 |
i{Termini engagement i | | | |
| and separation forcel | | 3.7.17 | 4.7.7 |
IIdentification markingl | | 3.7.3 | 4,7.3 |

1/ To be determined.
TABLE IV. Group B inspection,

T | [ | i
j Inspection | Qptical tests |Requirement | Test method |
| |Tnsertion [ Optical dis- |paragraph | paragraph | .
| 11oss (3.6.1) | continuity 1/ | | |
I | | {3.6.2) | 1 |
I I | [ | !
|Axial concentricity i | | 3.7.5 I 4,7.5 |
[Terminus retention | | | 3.7.6 | 4.7.6 [
{Terminus engagement | | | | |
| and separation force] | | 3.7.7 i 4.7.7 |
|Tensile strength | | | 3.7.10 I 4.7.10 |
ITerminus cleaning | a 2/ | i 3.7.4 i 4.7.4 i
|1dentification markingl | | 3.7.3 | 4.7.3 |

1/ To be determined.

2/ a - Indicates performance test to be accomplished before and after inspection
T test.
TABLE V., Group C inspection.

Test method

| |
Inspection | Optical tests |Requirement
| paragraph

ITnsertion [ Optical dis- |paraagraph
loss {3.6.1) continuity 1/
{(3.6.2)

Group 1 {six samples)

)
~d
)]

-—
L]
©
-]
15
4]
=]
"t
b |
—tr
18]
e
[

.
ol
N

“

W
~

ration
sile strength
perature life
ma1 shock

~ nn wid

b I-lUll mal

—— -

€L XM M = ¥ 3

Mmoo aTo -

I |

"

-

n

. s s s

a1 WD (D
[=FRYX]

18
Group 11 (s1x samples)

Mating durability

Salt spray

Terminus cieaning
Identification marking

1
|
|
|
|
|
|
|
!
|
|
|
|
|
|
|
|
|
|
g
|
|

————— e —f—_——— | — -

|
|
|
|
|
|
|
|
|
a |
|
|
|
|
|
|
|
I
[

1/ To be determined,.
Z/ d - Indicates perfaormance test to be accomplished before, during, and after
- inspection test
a - Indicates performance test to be accompliished before and after inspection .
test.
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4.5.2.1.1 Saampling plan. Every 36 months, termini{ sample units which have passed
group A and group B Inspection shall be selected in sufficient quantity to provide six
samples per applicable test group.

4.5.2.1.2 Faflures. 1If one or more specimen or sample unit fafls to pass group C
o O R a Y—— L _uw A I 3 ) J— e 2. 3% _ 2
inspection, wne sampieée snaill De consvaerea o0 nave ralieq,.

4.5.2.1,
group C in

3 Disposition of sample units, Sample units which have been subjected to
spection shall not be delivered on the contract or purchase order.

4.5.2,1.4 _Noncomplfance. If a sample fails to pass group C inspection, the
manufacturer shall not{fy the qualifying activity and the cognizant inspection
activity of such faflure and take corrective action on the paterials or processes, or
both, as warranted, and on all units of product which can be corrected and which are
manufactured under essentfalily the same conditions, with essentially the sanme
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 Government, has been taken. After the corrective actian has been
taken, group C inspection shall be repeated on additional sample units (all tests and
examinations or the test which the origfnal sample failed, at the option of the
Government). Groups A and B finspections may be reinstituted; however, final
acceptance and shipment shall be withheld unti) the group C inspection has shown that
the corrective action was successful. 1In the event of faflure after reinspection,
information concerning the fatlure and corrective action taken shall be furnished te
the cognizant inspection activity and the qualifying activity.

4,5.3 Inspection of packaging. The sampling and inspection of the preservation,
packing, and container marking shall be in accordance with the requirements of
MIL-C-55330.

4.6 Optical conformance test methods, Cladding mode stripping devices shall be
used when making optical measurements. The mode stripper shall be installed in the
test circuit between the source and the termini unless otherwise specified.

4,6.1 Insertion loss. Insertion loss shall be tested in accordance with method A
of EIA-455°J8 [FOTP-3AT, unless otherwise speciffed (see 3.6.1 and 3.1),.

4.6.2 0Optical discontfnuity. Test procedures for optical discontinuity shall be
submitted to the qualifying activity at the time of request for authorfzation to
Fuu fea
[ ] 1 =

PTYS 1 a T £ 21
quat SEC F.v.L.

4.7 Inspection methods,

4.7.1 Size. Each aof the dimensfons specified (see 3.1) for the termini shall be
measured using calibrated measuring devices with the precisfon and accuracy
appropriate for the tolerances specified (see 3.1 and 3.7.1).

4,7.2 Meight. The terminus shal) be weighed using calibrated scales having the
range, precisfon and accuracy appropriate for the tolerances specified (see 3.1 and
3.7.2). ’

4,7.3 ldentification marking. Identification markings on termini shall be visually
examined and measure or conformance with the requirements of 3.7.3.

4.7.4 Terminus cleaning, The optical face of each terminus shall be cleaned
according to the TnsthcEions supplied by the manufacturer. (The terminus may be
removed from fts operational position and alfgnment sleeve removed to facilitate
cleaning, see 3.7.4),

4.7.5 Axijal) concentricity. Termini shall be tested in accordance with appendix 8B
of this specitication [see 3.7.5).

Source: https://assist.dla.mil -- Downloaded: 2016-12-30T11:32Z
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4.7.6 Terminus retention force. Applicable unmated connector samples shall be
tested in accordance with method 2007 of MIL-STD-1344, Termini shall be subjected to
axial compressive loads appifed 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 Joad specified herein (see 3.7.6).

4.7.7 Terminus engagement and separation force. Sockets shall be mounted in a
sujtable Fixture for applying gradually increasing loads for the engagement and
separation of the specified test pins and in accordance with method 2014 of
MIL-STD-1344, The test pins shall be inserted a minimum of 0.7 L {see figure 2}. A
maximum diameter test pin shall be inserted and removed from each socket termini. The
enga?ement force shall be measured during insertion. A minimum diameter test pin
shall be inserted and removed from each socket termini and the separation force shall
be measured during removal (see 3.7.7).

4,7.8 Temperature 1ife. Mated termini shall be subjected to a temperature test
condition J unless othéwise specified (see 3,1), and test time condition D in
accordance with method 1005 of MIL-STD-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 condition A of method 1003 of MIL.STD-1344 with the exception that the
temperature extremes 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 with method 2003 of MIL-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 subJected to 500 cycles of mating and unmating in accordance with method 2016
of MIL-STD-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
(FOTP-14) Tsee 3.7.12).

4.7.13 Vvibration, Optical termini shall be tested 1n accordance with EJA-455-11
(FoTP-11) Tsee 3.7.13),

4,7.14 Salt spray (corrosion). Mated termini assemblies shall be tested in
accordance with test condition B of method 1001 of MIL-STD-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 the workmanship requirement of 3.9,

5. PACKAGING.

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

6. MNOTES.

6.1 Intended use, Termini covered by this specification are primarily intended for
use in multitermini connectors where the coupling means is provided separately from
the individual termini. Specific application and mating termini will be included for
information fn 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).

Source: https://assist.dla.mil -- Downloaded: 2016-12-30T11:32Z
Check the source to verify thgtgthis is the current version before use.




HIL-T-29504

- | — ALIGNMENT SLEEVE

i, 7 |~

|

. PIN SOCKET

L = Distance from 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 opening of bids, qualified for inclusion in applicable Qualified Products
List, whether or not such products have actually been so listed 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 eiigibie 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 Warfare Systems
Command (SPAWAR), Washington, DC 20363; however, informantion pertaining to

ualification of products may be obtained from Defense Electronics Supply Center
(DESC-E), 1507 Wilmington Pike, Dayton, OH 45444,

6.3.1 Conformity to qualification sample. It is understood that termini supplied
under the contract shall be Tdentical 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 relection,

=St 7w p=3 ]

6.3.2 Provisions governing qualification SD-6. Copies of "Provisions Governing
Qualification SU-6~ may be obtained upon application to Commanding Officer, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadeiphia, PA 19120,
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6.5 Supersession data. Military specifications MIL-C-28876/16 through

MIL-C-ZBB%G?IB have been superseded by MIL-T-29504/1 through MIL-T-29504/3
respectively. Due to the tighter tolerances now being specified on optical fiber, the
need for most of the termini part numbers has been eliminated. Therefore, the part
numbers provided in appendix A under MIL-T-29504/1 through MIL-T-29504/3 will only
indicate that they shall supersede those part numbers previously provided in
MIL-C-28876/16 through MIL-C-28876/18 and will not specify a specific part number,

=2
(4]

6.6 Subject term (keyword) listing.

Connectors

Fiber optic

Military specification

Optical performance requirements
Removable

Termini
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APPENDIX A
TERMINI IDENTIFICATION MARKING
10. SCOPE

10.1 Scope. This appendix {s utilized to relate the Termini ldentification Color
Code (TI to an actual description of the military part specified in MIL.T-29504,

This appendix {s a mandatory part of the specification. The informatfon contained
herein {s {ntended for compliance.

20. APPLICABLE DOCUMENTS. This section is not applicable to this appendix.

30. TERMINI SUMMARY AND SUPERSESSION DATA

30.1 Termini summary. The termin{ summary table {1s provided as table Y1. The
tﬁrgigiashaII be marked with the color bands indicated in table VI and in accordance
wit

30.2 sSupersession dats for pin termini. Al optical termini that were specified in
MIL-C-.28B76716 have been superseded. The TICC numbers 4000 through 4018 have
superseded those termini previously covered by MIL-C-28876/16.

30.3 Supersession data for socket termini. AVl optical termini that were specified
in MIL- C-ZBUTE?I? hiave been superseded. The TICC numbers 4013 through 4037 have

superseded those termini previously covered by WNIL-C-28876/17.

30.4 Supersession data for dummy termini. MIL-C-28876/18 for a dunny teroinus has
been superseded by the TILC number 4033,
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MIL-T-29504
APPENDIX B
AXIAL CONCENTRICITY TEST

10. SCOPE

10.1 Scope. Yhe purpose of this test procedure {s to determine the axfial
concentriclgy of the small hole in the mating end of fiber qptic termini relative to
the aligning surface {see figure 3). This appendix 15 a mandatory part of the
specificaton. The information contained herein is intended for ¢compliance,

20. APPLICABLE DOCUMENTS. This section is not applicesble to this appendix.

30. TEST EQUIPMENT

30.1 Test equipment. The test equipment shall consist of a "V" alignment plate, a
microscope, minfmum of 200X power with a reticle {see figure 4), and a means of
rotating the part under test whiie holding 1t against the test fixture. A video
system and a TY monftor with projected Yines may be substituted for the reticle. A
precision hole with a clearance less than 0.0001 from the sample outer diameter may
be used instead of the "V°,

30.2 Calibration., A line width standard with an accuracy of better than 0.00005
(traceabTe To the National Bureau of Standards) shall be placed under the
microscope. The lines on the reticle {or TY monitor} shall) be within {or adjusted to
within, when possible) 0.0001 or 0.0002 as required for measurement.

40. TEST SAWPLE

40.1 Test sample, A test sample shall consist of a finfshed pin or a socket
without allgnmeng sleeve. The test sample shall be free from dirt or dust with a
fr:nt surface polished sufficiently to allow delineation of the boundartes of the
hole,

50. TEST PROCEDURE

50.1 Testinﬁ. Testing shall be conducted under Standard Atmospheric Conditions in
accordance with El1A-455.

50.2 Method.

50.2,1 Test setup. The test setup shall be configured as shown on figure 5. The
test sample shall be inserted fnto the “V" with the front surface towards the
microscope and the alignment surface against the "V", Move the holder-rotater into
position to hold test sample agafinst "V",

50.2.2 Test procedure. Focus the microscope on the front surface of the test
sample and bring the hole edge to the center of the viewing area. Rotate the part
and observe the position where the hole edge 1s 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 posftion the first 1ine of the reticle at the
reference point previously observed (see figure 6A)}). Completely rotate the test
sample and observe {f the hole edge passes the second line on the reticle. If the
hole edge extends past the second 1ine (see figure 68) the test sample does not meet
the concentricity test, Small surface fmperfections on the hole edge mway be fgnored
provided that it does not extend into the hole or does not subtend more than a 10
degree angle.
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FIGURE 4. Reticle.
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FIGURE 5. Test set-up.
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FIGURE 6A. Reference point and location of reticle.
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location where hole was viewed at a point farthest to the left,

FIGURE 58. Concentricity failure.
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’ 60. DOCUMENTATION
60.1 Documentation. Data sheets shall contain the following:

a. Title of test, date, and name of operator.
b. Sample preparation to include termination procedure.

c. Test equipment used and date of latest calibration including technical
description of each item.

d. Values and observations:
{1} Specified concentricity value (see specification sheet).

{2) Measured concentricity value.

Custodians: Preparing activity:
Aroy - CR Havy - EC
Navy - EC
A{r Force - B85 Agent:
DLA - ES

Review activities:
Aroy - NI (Project 6060-0026)
Navy - AS, 05, SH
Afr Force - 11, 17, 19, 80, 90, 99
DLA - ES

User activities:
Army - AY
Navy - CG6, MC
Alr Force - 13, 14, B4
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