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This specification 1 approved for use by all Depart-
ments and Agencres ot the Denartment of Defense.
men nd Agencies o the Department o e
1. SCOPE
1.1 Scope. Tnis specification covers the general reguirements anc characteristics for cabies utilizing
optical tipers tor signal transmissior

pecification consist ©f one o more sinale fiber, optical
ard {eee T 1) and enzll e At the 1ol iowiIng cateqgoryes
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1.2.7 fiber opiic cavie configuration type. The fiber optic cabie configuration type shall be designated
bv a single letter as indicated n tabie ]

TABLE 1! fipe- opiyc capte confirguration tvpe

Cabte contiguration type Desionation
Bufierec fiper 7 E
OFCC 2/ 2
Cable bundle 3/ 3
Ribbon &/ 4
1/ Buftered fiber (see ¢.5.2).
2/ OFCC - Ontical fiber caple component (see 6.5 8B;
2/ OFCC - Optical fiber caple component (see ¢.02.8)
3/ Cable bundle (see ¢.5.3).
4/ Ribbon (see 6.5.9).

Bieneficia. comments (recommendations &gcYticne  geletions) anc any pertinent gats which m
. be of use ' mproving thic gocument shoulc De sudressed tc:  Naval See Svstems Command,
| SEA 5523, wWashington, DU 20362-5107, by using the Stancardizatior Document Improvement Proposa.
| (DD Form 1426) appearing at the end of this document or by letter.
L

AMSC N/A FSC 6015
DISTRIBUTION STATEMENT A. Approved for public release; distribution is untimited.
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MIL-C-BS045€

A. Airborne

B. Shipboard

G. Ground benign
S. Space

1 Ground tactical

2. APPLICABLE DOCUMENTS

2.7.1 sSpecifications, standards and handbooks. The tollowing specifications, standaros, and handbooks
trorm a part ot this document to the extent specified herein. Untess otherwise specifiec, the 1ssues of
these documents shall be those listed ir the issue of the Department ot Defense Inger of Specitications and
Stancards (DODISS) and suppiement thereteo, c¢ited 1n the solicitation.

SPECIFICATIONS

MILITARY

MIL-C-572 - Cord, Yarns and Monofilaments Organic Synthetic Fiber.

MIL-5-907 - Shock test, K.I. (High Impact®, Shipboarc Machinery
Equipment and Svstems, keguirement: for.

M1L-h-560 - hvaraulic Fluid, Petroleur Base, Aircratt, Missiie anc
Ordinance.

HIL-T-5824 - Turbine Fuel. Aviation, Grades P-4, JP-% and JP-5/JR-E

MIL-F-7686« - Fuel. Naval Distitlate.

MIL-L-17330 - Lubracating 010, Stear Turnane anc Geat. Moderats
Service.

MIL-r-17672 - Hydraulic Fluird, Petroleur, Inhioitec.

MIL-L-23699 - Lubricating O0il, Aircraft Turbine &ngine, Synthetic Base.

MIL-S-2423% - Stuffing Tube, Netal, and Packing Assemblires for
Etectrical (ables, General Specification for.

MIL-C-28688 - Cable, Fiber Optic, Packaging Of.

MIL-F—49297 - Fiber, Optical, (Metric) General Specification for.

MIL-C-85045 - Cables, Fiber Optic, General Specification For

(See supplement 1 for list of associated specifications).

- Lanie @nl Wire  dnsylateq Metrnn o TesTang
- Pramer  Faint  1ini-molvbaare, Airve Ivne
isopropv. Acconol

. Glossary ot Jelecommunicatior lerme
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MILITARY

MIL-STD-104 - Limits for Electrical Insulation Color.

MIL-STD-129 - Marking for Shipment and Storage.

MIL-STD-202 - Test Methods for Electronic and Electrical Component
Parts.

FHi1l-ST70-285 - httenuation Measurements for Enclosures, Electromagnetic
shielding, for Electronic Test Purposes, Method of.

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

MIL-STD-790 - Product Assurance Progran Requirements for Electronic
anc Fiper Opric Parts Specifications.

MIL-STD-810 - Environmentat Test Methods and Engineering Guidelines.

MIL-STD-1285 - Marking of Electrical and Electronic Parts.

DOD-STD-1678 -  Fiber Optics Test Methods snd Instrusentation,

DOD-STD-2003 - Electric Plant Installation Standard Methods for Surface

Ships and Submarines.

(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooxs are
avallable from the Naval Publications and Forms Center, (ATTN: NPODS), 5801 Tabor Avenue, Philadelphia, PA
19120-50%% . )

NAVAL ENGINEERING STANDARDS

NES-713 - Petermination of the Toxi

coxXic
on]

Combustior. trom Smail Spe

ity Indeyx of the Products of

mens of Material.

(Copies of Naval Engineering Standards are available from the preparing activity, Navel Seaz Systems
Command, code OOKR22, washington, D.C. 20362-5101.)

HATIOWAL AERONAUTICAL AND SPACt ADMINISTRATION (NASA!

NHF &0~ 0 - flammacy ity . Odor,

requirements and Tes

Environments That S

anc Offgassing anc Compatibilrty
t Procedures for Materiasis n
pport (ombustion.

t4oplication tor copres should be addressed to Cffice of Safety and Mission Guality, (lode QR), NASA
Heaoguatters, washington, DU 205467
NATIONAL SECURITY AGENCY
NASCEM 5204 - Shielded Enclosures,

(Applications for copies should be addressed to National Security Agency (Code T2137), Fort George G.
Meade, MD 20755-600C.)

2.2 Non-Government publycations. The tollowin
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CPT T T TITY T hdi. Ul)Lva U\IICIHGD" DPCLIVIW, 9
Listed in the issue of the DODISS cited in the so
gocuments not {rsted In tne DODISS are the i1ssues
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documents form a part of this document tc the extent
i
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AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM-E-84

ASTM-D-470

ASTR-D-1141
ASTM-D-2565

ASTM-D-3761

Lannhacator for
LApoiacaton To

anc Materials, 191¢ Race Street,

conles cshouldg

Sstandard Test Method for Surface Burning Characteristics
of Building Materials.

Crosslinked Insulations and Jackets for Wire and Cable,
Methods of Testing.

Standard Test Method for Chloride lon 1n Water,
Standard Test Method for total Mass loss and collected
volatile (ondensable Materials From Outgassing in a
Yacuum Environsent.

Spacific Optical Density of Smoke Generated by Solid
Materials, Test Method For.

Standard Specification for Substituie Ocean Water.
Standard Practice for Operating Xenon Arc-Type
Light-Exposure Apparatus With and Without Water for
Exposure of Plastics.

Standard Test Method for Total Fluorine in (ocal by the
Oxygen Bomb Combustion/lon Selective Electrode Method.

n Society for Testing

SLECTRONIC INDUSTRIES ASSOCIATION (EIAY AND TELECOMMUNICATIONS INDUSTRY ASSQOCIATION (Tl1g0
E1A-440 - fiber Optic Terminclogy
¥ EIASTIA-4SS - Stanos~d Yest Frocedures tor faiber Opthc fibers, (ables,
Transducers, Connecting anc Jerminating Devices
* EJA-455-13 - Visual ancd Mechanical Inspection of Fibers, Cables,
{onnectors and/or Uther fiber Optic Devices.
* E1R-455-20 - Measurement of Change in Optical Transmittance
T OELA/TIE=455-2¢ - impact iesting of Fiper Optic Cables anc (able
Assemciyes.
* ElA-455-32 - fiber Optic (able Tensile Loading and Bending Test
*  EJASTIR-455-3% - Fiper Optic (abie Wicking Test.
T E]A-LSS-4T - Compressive Loading Resistance cof fiber Ontic (ables.
EIA-455-42 - UoTica. (rosstaik in Fiber Uptic (omponents
*x  ELA/TIA-455-45 - Spectral Attenuation Measurement tor Long-iength.
Graded-1lnoex Optical Fibers.
*  E1A-455-50 - Light Launch Conditions tfor Long-lLength Graded-Index
Optical Fiber Spectral Attenuatiron Neasurements.
x EIA/TIA-455-78 -  Spectral Attenuation Cut-Back Measurement for Single
Mode Optical Fibers.
* E1A-£55-81 - Drip, filled Cahleg,
x  EIA-455-84 - Jacket Setf-Adhesion (Blocking) Test for Fiber Optic
Cable
* EIA-4L5E- - Fiber Optic (abie Twist-Benc Test.
*  EIA-455-990 - Gas Flame Test for Special Purpose Fiber Optic Cable.
EIA-455-104 - Fiber Optic Cable Temperature-Humidity (ycling.
5 Dol adoptec
EPR1ca@tion Ter copes shourld be aadressec to Eiectronic Inausttia. Association’ielecomnuncatlions
ingustry Assocratior (£JA/TiA. z00T Fennsvivamia Ave, Ny sulte 8O0 Wasmingtor [0 2000s-1872
INSTITUTD OF ELECTRICAL AMND ELECTRONIC ENGINEERS  IND. (IEGE

AT W T -

I€EL Stancerd tor Type Test of (lass IE Eiectric Cables,
Field Splices and Connections for Nuclear Fower
Generating Stations,

Source: https://assist.dla.mil -- Downloaded: 2016-12-30T10:01Z
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UNDERWRITERS LABORATORY (UL)

uL-910 - Standard for Safety Test for Flame Propagation and Smoke
Density Values for Electrical and Optical Fiber Cables
Used in Spaces Transporting Environmental Air.

{Application for copies should be addressed to: Underwriters Laborstories Inc. 333 Piimgsten Road,)
Northbrook, IL 60062).

(Non-Government standards anc other publications are normally available froe the organizations that
prepare or distribute the documents. These documents also may be available n or through (ipraries or other
1 1pnal e

e
informae
nTormst

2.3 oOrder of precedence. 1In the event of a conflict between the text of this document and the references
. .. e
L >

Aivad Romo-o (oo $nm = ard ocemmintad Aa il enarsfisatinne cnarsficatinn chaate or M tandarde)
Ciled nerein \EX&EPL [Re}] 'Ct TU ads5veiriagilcu UCLC!l SpTL LI IOl VTS, SPHT LI ILaGL W JilItT L, WY o LSINIal Yo/,
the text of this document takes precedenc Nothing 1n this document, however, supersedes applicable laws
and regulations unless a specific exe mpt1on has been obtained.

3. REQUIREMENTS

2 1 Specificstion sheets. Individual cable requirements shall be as specitied herein and 1n accordance
vith the applicable specification sheets In the event of any contflic1 petweer the requirements of this

;

specification and the specification sheet, the latter shall govern.

2.2 Gualification The cable furnishec under thic specification shall pe
by the gualitying activity for tisting on the applicable qualified producte
contract (see 4.5 anc 6.3).

2.3 naterials The cable snall be constructeg of material as specified (see 3.1). Mate-ials selected
fo- cabie usage shai: be of & type and quality tc¢ assure compliance with the reguirements of thas
specification, anc shali be phvsically and chemicatty compatibie fo- their intendec use anc throu
intendec Liftetime ALl ¢©
nature. Wnere new O~ guestionable materyal 1s beinc considered for use. the contractor shall furnlsh the
toxicological cata and formulations required to evaluate the safety of the material for the proposed use.
when specifiec (see 2.7}, materials and combinations 0 materiais used 1ir cable constructiorn shall meet th

requirements tor toxic or explesive tumes produced by flame. Materaalc ang combinations of materials usgs

in cable construction shall have no adverse effect on the health ot personnel or equipment when used for 1ts
intended purpose. Polyvinyl chloride material shall not be used.

hout thealr

4 P

ent 1o Tungus and ot & v

= Q

~e P nonnutra

materials usec shall be nonnu

3.3.17 Recovered materials. Recovered materials shall not be used in cable fabrication. Ffiber material
requirements shall be as specified in the Latest revision of MIL-F-49291.

3.3.2 oOptical fiber buffer, OFCC, Cabie bundie, and ribbon. Materials used for the optical fiber buffer,
OFC{, cable bundle anc ribbon shall meet the requirements as specified (see 3.1). Fiber buffer in this
specitication shall refer to the additional protective layer over the coated optical fiber.

3.3.3 Fitler. 1f used, ‘ililer material shall meet the requirements as specified (see 2.1;. The filiers
shall be evenly distributed, easily removable, and shall provide compactness ancd cross-sectional circularity
to the finishec cable

T.2307 Welernwooring materie. WaternpLocring material used dn cabie Cntercrices shatl. e SOTPatIDLe
Witk 2.1 Oothes cabie materials Uniess otherwise specitiec, the materia. snal. pe ciear, rontacky, ang

,
he froac-gtr
Do Tree-s1inm

nonIr-itating 1c the touct wher not exposec 1o moisture. The materiai snali pping from the
caple anc components D nhand anc shali not require the use of chemicals or othe- mechanica. means of
remova.. The materiel snall not Intertere with any termination technique used with tinishec cable or

Source: https://assist.dla.mil -- Downloaded: 2016-12-30T10:01Z
Check the source to verify that this is the current version before use.
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cabla and ceeme e kand and shall not reguire the use of chemicals or cthar mechanical means of
Ltavic aid \,UI!IWIICI'\) U} Qg ailig D1igL L WL P EYUiIl T LT uoT wi CiiHiIvals wr arre WO FLVU LY WIS W
removal. The material shall not interfere with any termination technique used with finished cable or

components.

3.3.4 Strength members. Unless otherwise spec¥fied, strength members shall be polyacrylamide type PAA
(as specified in MIL-(-5T72), glass fibers, or composites (see 3.1)

(9]

R
e d

1.2 6 Cable nuclear survivatility. When specified (see 3.1), material shall meet the nuclear
vuilnerabiiity requirements specified in appendices to the individual specification sheets.

3.3.7 Materials for space applications. When specified, materials used in space flight applications
shall meet the following additional material requirements.

3.3.7.% Thermal vacuum outgassing. When specified and when tested in accordance with 4.8.5.1, all non-
metatlic materials s alL not exhibit greater than 1.0. tota. mass loss and shall not produce greater than
C.7. collected volatitle condensable materials.

3.2.7.2 Material flammabiiity. When specified and when tested in accordance with 4.£.5.2, non-metatlic
mate~1als shall be considerec non-flammable or self-extinguishing 11, (ess than & 1nches of the minimur use
tnickness sample 1s consumed and the time of burning does not exceed 10 minutes. There shali be no
spa~king, sputtering. or dripping ot flaming particies from the test sample.

T T 77 Gdo Wnen soecityed and whien teated I» accor oance Witk 4 & 8 7 non=metaliys materials shatl
3.3.7.2 Udor. Wnen specitied snd when tested n asccoroance with 4.8.°. 7. non-metaliic materials shall
- 5

nst rate greater than 2.5

3.3.7.4 TJoxicity (offgassing). when specitiec and tested n accordance with 4.8.5.4, all non-metaltlic
matesiale snall not exceec & total nazard index of U.5.

I Dbescagr Bnc_construciaern ruct physical cimensions o the comnlete cable and
cap.e elements shall be as specify he ¢ (i consist 0t one O more optical transmission
elements 1ndividuaily surrounde yers de performance anc dimensiona. characteristics
a: specified (see 2.1). Unles d (s the cable shall be of & circular

P, _ R PR .

¢ jacket shell be gry anc tfree from anv ¢
pbonding 1o the jacket of encapsulating or molding
ss otherwise specified (see 3.1), the short term minimum
e cable anc the cable components shall be designed to
t

to specifig ODPFBYH'\(" and storaaqe Tth“r‘aTIH"P ranges as

SpeciIg ag¢ alu

ing,

tion a o
*ilm, or treatment w
materials used 1 D
pend diameter snail be a
comply with the specitie

s l1sted 1 table XL
2d properties whil

)
»
53

specified (see 3.1).

TARIE T Mornsmim chart tarm hand Aiamatar

tRULL 14, THITTTIRUEL JIrJi L LS i W UCHiU Uigiwecicol
Al S rme s ae Damd A amatn *n pabla dinmavam
AP LILa 1O DTV Uiagmntiocl U LguilT usamtiLci

Ground tactical (T)

Chirmbanmad 0 ay
SHTpPUuere \p/ OA

Ground benyan (G 24

- - Tibers shall pe ans the ant:lab e
specria isee X.1) Tne oplical fiper sh &, 1C presenve the nhial
rryctine tensile sirength of the glass Tiver Tne so NS €oatINg:l shai. be not
tower than 25°C. (oating anc buffer material shall be nical meant

3.4.%.%7 Number ot fibers. The number of optical tibers in the cabie shall be as specifiec (see 3.7)

3.4.2 Cable confiquration. The detailed cable configuration shall be as specified (see 3.1) and shall be
elther 2 f\nf‘ﬂn ad fi1har an NDfF(C 2 rahte hindla Ar a2 ribbhan cahle (caa 1 2 1)
CHARQD g LUTICrSd Tioeln, an Ui, @ Calw® OuUnG(e O & Tio0O0N Tale (s8¢ i.c.1/
6
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3.4.2.1 Buffered fibers. Untess otherwise specified (see 3.1), the outer diameter of the buffered fiber
shall be 900 microns (um). The buffer design shall be tight buffer, and the concentricity of the buffer
shall be greater than or equal to 0.65 for 900 um buffered fibers.

3.4.2.1.1 Buffered fiber color coding. Indivigual fiber buffers shall be color-coded for identification
by colors as shown 1n table 11I. The limits for all cotors, except rose and aqua, shall be in accordance
with MIL-STD-104, class 1. Tne Limits for rose and aqua snall be in accordance with table 1V.

3.4.2.2 Ootical fiber cable component (OFCC). The OFCC dimensions and concentricity requirements shall
be as specified (see 3.7). Since the OFCC contains a buffered fiber, the reguirements of 3.4.2.1 shall alsc

appty.

3.4.2.2.1 OFCC jacket color coding. Individual OFCC jackets shall be color-coded for identification by
sol1d colors as shown in table 1I1. The limits for all colors, except rose and aqua, shatl be in accordance
with MIL-STD-104, class 1. Tne (imits for rose and aqua shall be in accordance with table IV.

3.4.2.3 Cable bundle jacket The cable bundle jacket dimensions and concentricity requirements shall be
as specified 1n the specification sheet (see 21.1). Since tne cable bundle jacket contains buffered tibers,
ribbons, or OFCC's the reguirements of 3 «.2.1, 3. 4.2.4, and 3.4.2.2 shali alsc apply.

3.4.2.3.17 Cable bundle iacket color coding. Indiviauai cable bundile jackets shalu be color-codec ac
shown 1n table 111l Ine Lymits tor all colore, except rese and aqua, shall pbe in accordance with
MIL-STD-104, clase 7. The {imits of the rose and ague shali be 1r accordance with table IV. In addition

-

the applicable coler coding requirements for individual OfC('s, ribbons, anc buffered fibers n 3.4.2.2.7%,

PR

346247, ang 2 .4.2.%. % respectivelv shall alsc appty

2 4.2 .4 Optrcal tiber ribbon (Type & only). The dimensional reguirements and the number of fibers per
ribbon for tne opticai Yiber ribbons snall be ac specifred (see 3.1). A ribbon shail consist of a linear
array of nominally contiquous fipers which are heic between the adhesive faces o! twec pressure sensitive
tapes 07 are pondes Together with & mairiy materist Tne ribbons shaii hawve nc crossovers, aefective 1ibers
o" spiices.

s

2.4.2 4.5 Ekibbor fiber color codinc. Each fiber 1n a ribbon shall be color-codec for identification bw
colors as shown 1r tabie 111, Tne Limits for all colors, except rose and agua shall be 1n accorgance with
MIL-STD-104, class 1. The (1mite for rose anc ague sha.li be in accordance with tabte I\

3.4.2.4.2 Ribbon color coding. For identification purposes, individual ribbons shatl have either have 2
printed legend (the number corresponding toc position and an abbreviation corresponding to color) or be
color-coded on one face or edge of the ribbon by sclic cotors as shown 1n table I1I. The limits for ali
colors, except rose and aqua, shall be 1n accordance with MiL-STD-104, class 1. The (imits for rose anc
aqua shall be in accordance with table Iv.

3.4.2.5 Binders. The dimensional reguirements and the number ot fibers, buffered fibers, or OF(C's for
each binder shall be as specified (see 3.1).

3.4.2.5.1 Binder color coding. lIndividual binders shall be color-cooed for rdentification by solic
colers as shown 1n table III. The Limits for ati colors, except rose and aqua, shall be in accordance with
MIL-STD-104, class 1. The Limits for rose and aqua shall be in accoroance with table IvV.

2Ll {abie jacrel The cabie jacker shall provige envircnmental and phvsica. protectior to the enciosec
cANEE element: Tne cabof 1@Tvet sNaLi e BPreiieT contetroizalty 10 the car.e o0
1T the compietea cable Jackel dimensions anc cimenciong. 1ocerances shall be as spectiec (see X 0 The
concentricity o! the jacket! shali be egua: tc, o areater tnar, C.5. Thye reguirement applies tc primar:
iavers,  coatinge. o underlying lackets.  Tne jzirets snacl pe easyiy removablic witnou® oamage tC other
cabie component members ac specified 1n ? €. .18 The sracket: shall be orv anc tree from any coating, 1iir
o7 treatment that would tend to interfere with the bonding of 1t tc encapsuiating or molcing materials usec
inosplicing and terminating. ALl jackets shall be free of pinholes, blowouts, and bumps (see 4.7.1).

re 1C o TaINnTalr ITirCuUL =TT

<
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3.4.3.17 Cable and cable core component jacket colors. Unless ctherwise specified {(see 3.1}, the color of
the overall cable jacket shall be black. The individual OFCC jackets and cable bundle jackets shatl be
separately color-coded as specified in 3.4.2.2.1 and 3.4.2.3.1, respectively. The OFCC or other core
component jacket, binders and the buffered fiber inside shail be color matched, uniess otherwise specified.
The ribbon fibers and ribbons shall be color-coded as specified in 3.4.2.4.1 and 3.4.2.4.2, respectively.

TABLE III ldentification color coding.
Element identificatron
number color
1 Blue
2 Orange
3 Green
4 Brown
5 Grav (slate)
€ White
7 Red
& tack
S Yellow
10 Viciet
14 DAea
L) RUOT
12 Ague
TABLE IV, Munsell color tymits for coic” numbers eleven ang twelve
|
! Munse' ! Notation
i SYmDC L i
' . »
! Rose AQuad i
1
Certroig 10 R® &/¢ 1C B 876
b 2.5 F B/ 2 % PE B/¢
b T.T RS &/e
V- 10 RF Tr& 10 B T/€6
Other 10 RP §/4 10 B 8/4

3.4.4 fillers. Fillers may be used to provide firmness, roundness, and watertightness of finished
cables. Fillers shall be made of electrically nonconducting material meeting the applicable requirements of
3.5, 3.6 and 3.7. Filler material shall be of & consistency so as to not induce attenuation during the
cabling process and shall have physical properties so as to prevent changes in optical parameters when the
cable is subjected to the physical and environmental tests specified (see 3.1). The fillers shall be

removable 1n accordance with 3.6 1%

2. 4.5 Strength and centr mempers. The strength members shail consist ot peripheral layers of
nonetectrically conduct ‘wg materials as specified (see 3 13 1¥ & centrai member 15 specified (see 3.75,
the central membe- snall pe etectricail v nonconductrve

Dot {auone Optada. cabilel Shal. DE LAbeC &l sie e e O] Tne (enath ¢ o, ohao. be tre’
Tegd el 1e o meel the minaimus spe. el bend radius, tiexane a1 e st-pending reauirements . S.Ircngth
memrero o filtlers, and ceniral mempers ma. contalin splice: Spirces 1o the cTrengtr members, tille~s  anc
centra’l mempers shaic be oamencionaliv 1ngrstInQuishani ¢ withir the manufaciurer ' s toilerances fror the
ursnices components.  The spliced strength snall be nol less tharn the strength o! tne unsplicec material

Source: https://assist.dla.mil -- Downloaded: 2016-12-30T10:01Z
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3.4.6.1 Cable physical dimensions. When tested in accordance with £.7.2.2.1 and
dimensions of the finished cable shall be as specified (see 3.7).

4.7.2.2.2, the physical

3.4.6.2 Concentricity. When tested in accordance with 4.7.2.2.3, the concentricity of the finished
cabie, OFCC, buffered fiber(s), and cabie bundie(s), shail be as specified (see 3.1). The concentri

shall be greater than or equal to 0.65, and shall apply to jackets and underlying jackets.

3.4.6.3 Cable mass per unit length. When tested in accordance with 4.7.2.2.4, the mass per unit length
of a tully assembled cable shall not exceed the value specified (see 3.1).
3.4.6.4 Cable continuous lengths. Lengths shall be as specified (see €.2). Ffully zssembled cable snall

pe continuvous and shall not be repairec or espliced.

3.5 oOptical performance requirements.

R S A Lee
A

stresces shall be tested in accordance
attenuation rate of the optical fiber
fror the precabled coated fiber value.
cabie shall be as specified {(see 3.1).

nr\nr 10 -ubl“‘g or annlication or other

or 1o applicat
Unless otheru1se specified (see 3.1), the change in
in the fvnxshed cable shall not exceed the values shown in Table V

The attenuation rate at the wavelengths of operation of the finished

TABLE V Maximur change n atlenuation rate.
Applicatior Fiber tvpe Change 1n attenuation
rate (0B/xm}
Mul timode < 0.5 dB/km
Tactical (T) Single mode = 0.3 dB/km
Multimode < 7.0 dB/km
Shipboard (B) Single mode = 0.5 dB/km

3.5.2 (hange ir cplical transmittance. The change n optical transmittance of the cabled fipers due to

exposure to mechanical (environmental and physical’ tests shall not exceed the values specitiec in table VI
when tested 1n accordance with 4.7.3.2. The end resu.tant attenuation gue to cumulative environmentai and
mechanical testing shall not exceed that specified (see 3.1).

TABLE V1. HMaximum change n optical transmittance.
Changs in optical transsittance
Fiber type
fechanical ) Environmental (dB/Km) 1/
Multimode (MM G.5 C.5
Single mode (SM) 0.2 0.3
9. The change 1n optica. transmittance requirement for treering
w21e7 ImMmersior 1L NCT normalized 107 One riiometer
3.5.2 (rosstalk. \Wnen specified (see 3.7} the cable shall be testec n accordance with 4.7.3.2. The
18- enc crosstalk betweer any twe Tibere shall be nc' areater than minus 60 d8 below the active fiper
opticat outlpul leve.
9
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3.6 Mechanical performance requirements.

3.6.1 Tensile loading and elongation. After testing a specimen of finished cable in accordance with
4.7.4.1, there shall be no evidence of cracking, splitting, or breaking of the cable components or
elongation greater than 2 percent. Unless otherwise specified, the change in optical transmittance of each
fiber shall not exceed 2.0 dB during the test and the value specified in 3.5.2 after testing.

3.6.1.1 Operatinc tensile load. when specified (see 3,1), cable shall be tested in accordance with
4.7.4.1.1. There shall be no evidence ot cracking, splitting, or breaking of the cable components. The
change in optical transkittance shatl not exceed the value specified in 3.5.2 during or after the test.

3.6.2 Dynamic bend. Wher tested 1n accordance with 4.7.4.2, the finished cable shall reveal no jacket
softening, surface damage (cracking, splitting, or other defect to permit jacket penetration), or
identification marking impairment. The change in optical transmittance of each fiber shall not exceed the
value specified in 3.5.2 during and after the test.

3.6.3 Low temperature fiexibility (cold bend). When tested in accordance with 4.7.4.3, a post-test
visual examination of the cable jacket shall reveal no cracking, splitting, or other failure permitting
jacket penetration. The change in optical transmittance of each fiber shalt not exceed the value specitied
in 3.5.2 after the test.

I.6.4 Cyclic flexing. When tested n accordance with 4.7.4.4, a post-test visual examination ot the
cable shall reveal no splitting, cracking, or crazing of the specimen jackei. Tne change in optical
transmittance cf each fiber shall nct exceed the value specified in 3.5.2 during and after the test.

2.€.5 (rush. Wnen tested 1n accordance with 4.7.4.5, 2 post-test visual exarination of the cable jacket
shall reveal no craching, splitiing, or other defects tc permit jacket penetration. (able exterior
aeformation shall not be considered as camage or cable failure. The change in optical transmittance shall
not exceed the value specified 1n 2.5.2 during anc after the test and the ooticai crosstalk shall meet the
requirements ot 3.5 3 curing and atter the test.

2.0.¢ (a8bie twist bending. Wnen testea 1n accordance with 4.7.4.6, finished cabie specimens shatl
exnibit no evidence of degradatior of jacket materials. The change 1n optical transmittance of each tiber
shali not exceed the value specifiec in 2.5.2 during and a‘ter testing. 4 post-test visual examination
shai. reveai nc jacket sottening, su-tace damage (cracking, splitTting o~ other getect to permit jacket

penetration), or any identification marking impairment which affects tegibility.

.6.7 Radial compression (for appilication B only). When specified and wnen tested in accordance with
.4.7, the tinished cable shall reveal nc cracking, splitting, or other defects to permit jacket
penetration. The cnhange in optical transmittance of each fiber shall not exceed 0.1 d8 during and after the
test.

~ W

4.

3.6.8 1lmpact. When tested in accordance with 4.7.4.8, the cable shall meet the following requirements: a
visual examination cf the cable jacket after the second impact shall reveal no damage (cracking, splitting
or other defect to permit jacket penetration), and the change in opticai transmittance shall not exceed the
value specified in 3.5.2 after the test.

3.6.¢9 Corner bend. Unless otherwise specified (ses 3.1), cables shall be tested n accordance with
Wt G L pest-test visual examinatior shall reveai no cracking. splitiing, or tearing oY the cable. The

cnange 1n optical Transmitrtance snall not exceed the values specitred i 25,0 guring ang aftrers the tec:
T 1l ke Unen specities om0 the cabie shall be testec 1m accorgance with LT o 100 f
1Or- Shacu revesc PO CrackIng, SPUltiIng, Or tearine O the caple.  The change

Cst-test visuail inspect
optical transmittance shall not exceed the value speciitec °r 2.S.z oguring and atter the test

D
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2.6.11 Pressure cycling (for application B only). When specified (see 3.1), during the test specified in
7.4.11

4. the change in optical transmittance for each fiber shall not exceed the values specified in 3.5.2.

’

3.6.12 Hosing (for application B only). When specified and when tested in accordance with 4.7.4.12, the
requirements of 3.6.12.1 and 3.6.12.2 apply only to water-blocked cables.

3.6.12.17 Low pressure. Wnen tested in accordance with 4.7.4.12.7, water leakage through the cable
specimer shall be only axial and shall not excees 35 millititer (ml).

3.6.12.2 Hydrostatic. When tested 1n accordance with 4.7.4.12.2, the cable specimen shall parmit no more
than 1000 ml times the squared cable outer diameter (in cm) flow of axial water and no more than 5 me
slippage of cable internal parts (strength members, OFCCs, fillers etc).

3.6.13 Dripping. When specified (see 3.1), the cable shall be tested in accordance with L.7.4.13. A
post-test visual Inspection of the iower verticai cabile end shall reveal nc eviaence of globuie formation
nor shatl any dripping be observed on the drip collector.

2.6.74 (able jacker tear strength. Wnen tested in accordance with &4.7.4.14, the cable jacket tear
strength shall be not less than 60 newtons per centimeter (N/cm) of jacket thickness.

2.6.75 (abile racketl materials tensice sirengtn and elongation. Wnen tested n_accorgarce with &4.7.4.15,
the tensile strength of the cable jacket material shall be not Less than 900 N/cm™. The percent elongation
snall be not less than 125 percent.

-, PR

CVLLCb Ol )LIGU'“'.J abrasion ang I‘JL LV{ ll‘b ol ¢

2.6.1€ (able abrasion resistance. When tested 1n accorgance with 4.7.4.16, the cable shall withstanc 25C
abl
of any lavers betow the cable jacket shatl be cons

s
P Ny S, I o= = PR Y P et AT
LO=LabiT aprasivr.. ILESL CULTITT widT :op:‘.ln l\:u TAPA OV T

1dered failure.

1
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{

2.€.77 labie sh-inkage. Wner tested 1r accorgance with 4.7.4.1 the toral shrinkage o! the length c*
fi1nished cable (and bufferec fiber, OFCC, cahle bundle jacket anc ribbon, as specified (see 2.7)! shall be
nc greater than €.35 mn.

s

3.¢.18 Cable eiement removabi{1ly. Wnen tested In accordance with 4.7.4.18, finished cable jacket, OF((

vacket, cable bundie jacket, opticael fiber butfer, and ribbon tape shall be easily and cleanly removabie bv
mechantcal means without damage TtC the cable or optical fibers or both. No surtace scratcnes or detects 1o
tne optical fiber shall be visible under 10X magnification after the fiber buffer material has been removed.
The cable waterblock or filler materials, 1f applicable, shatl be flexible and easily removable from any
part to which it 31s in contact through the use of fingers only. The presence of occasional particles or
slivers of filler residue will be acceptable, provided that these can be removed by lignt brushing with the
fingers or with a dry ctoth. Ffiller material which leaves residue that is removable only by vigorous wiping
or through the use of solvents shall not be acceptable.

3.6.19 pursbility of identification marking. Identification marking, including stripping or banding when
S{)ecifiﬂ (SCC 3_‘!), when annliad to the outar surfacs of the finiehad nu"\ln shall ha canahle of

wocl GppuIitu (O e SUTITglT T WIiT 1 1111 9nTuU TauwT

withstanding the durability test specified n 4.7.4.19 for 500 cycles. Thvs test shall not be required when
the 1dentification marking 1s uncer a2 clear jacket.

3.¢£.20 Ribbon detaminatior (Tvpe & only) Wwhen tested in accordance with 4.7.4.2C, the ribbon shali not
celaminate.

L7 Environments. pertormarie reguirements The finisned cabte snall perform accoroing te awt the

requirements hereir anc an spelrfiec isee 1.70 during the specified operating environments anc atter In
specitied storage ervircnment  The operat ng temperature range and storage temperature range shal. oo s

shown 1n table VI[ angd zc cpecified (ses 7 7}

m

1
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TABLE VII. TYemperature ranges

Application Operating range (°C) Storage range (°C)
Ground tactical (T) | 46 to 471 -S54 to +85
Shipboard (8) - normal -28 to +65 -62 to +71
Shipboard (B) - extended -54 to +65 -62 to +71
Ground benian (G) 40 to +75 40 to +7¢
Aircraft (A) -46 to +125 -54 to +125
Space (S) -60 to +85 -60 to +85

3.7.1 JTemperature cycling. When tested in accordance with 4.7.5.1, a post-test visual examipation shall
v

reveal no jacket sottening, surtace damage, or identification marking impairment. Post-test cable outer
dismeter shall remain within plus or minus 10 percent of the pretest cable outer diasmeter. The change in
optical transmittance of each fiber shall not exceed the values specified in 3.5.2 at the low and high
temperatures during and after the test.

2.7.2 Therma! shock. When tested in accordance with 4.7.5.2, & post-test visual examination shall reveal
no jacket softening, surface damage (cracking, splitting or other defects to permit jacket penetration), or
yaentification markinc impairment. Post-test cable outer diameter shall remain within 1C percent of the
pretest cabie outer alrameter. Tne change in optical transmittance of each tiber snall not exceed the values
specified 1n 2.5.2 after tne test.

2.7.3 Humidity. When tested in accordance with 4.7.5.3, a post-test visual examination shall reveal no
Jacket sottenming, surface camage, or identification marking impairment. Pcst-test cable outer diameter
snall remain within pLus or minus 10 percent of the pretest cabie outer diameter The change 1n odtical

r
transmittanze of eacr ‘iber shall not exceec the value specified 1n 2 .2 curing and after the test.
Storage temperature. When specified (see 3. ‘?, the cable shall withstend the test specified in

Tne exterior surtace of the test specimens shall show no cracks or defects. The change 1n optical
iransmittance o? each fiper snhali nol exceed tnhe v speciftiec 1 2.%.7 a“*ter the test.

1 (rl

Y
&

\'v ~J

EIN

[y
-

3.7.6 C(able life. Wnen tested in accordance with 4.7.5.6, a post-test visual examination shall reveal no
jacket softening, surface damage, or identification marking impairment. Post-test cable outer diameter
shall remain within plus or minus 10 percent of the pretest cable outer diameter. The jacket tensile
strength and elongation shail be not Less than 75 percent of the initial value. The change in optical
transmittance of each fiber shall not exceed the value specified in 3.5.2 after the test.

3.7.7 Freexing wate~ immersior iice crush). When specified (see 3.1), the cabie shall withstand the tes:

-~

specified 1n 4.7.5.7. Tpe change 1r optical transmittance of each fiber shall not exceed the vatue
S guring anc atter the teet

srecifien A I €02

2UINC WHET SPellTiec anc leslel 1 acCorgance w1t oL lo @ftes tne 1000 nour: exposure

the Labile dgtrel shatl shous DUoevidence ot s0%lening gummines. o' surisce camage (craching. splitiing or
otnen cetettls 1o perm'l jackel penetration’. Tne jackes tensile strengtr and elongatior shait be 78 percent

2

o* the nithal valus liniess otherwise specrifiec (see 3.7 the requirements o 2.5.0 shal. be met atter
the test,

12
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3.7.9 Fluid immersion. When tested in accordance with 4.7.5.9, the tensile strength and elongation
retention properties of the cable jacket material shail be not less than 50 percent of the initial values.
The finished cable shall reveal no cracks, splits, gueminess, or voids in the cable jacket. The outer

diameter of the finished cable shall not deviate more than 10 percent. The cable jacket shall not be
preconditioned before this test other than normal jacket processing.

3.7.90 Wicking. Wher specified for water tignt cables (see 3.1) and when tested in accordance with
4.7.5.10, a post-test examination of the immersed end of the cable specimen snail reveal a water penetration
of less than 5 miliimeters (mm) frox the cabie end and a change in mass of iless than 1 percent.

72.7.11 Jacket self-adhesion or blocking. When tested n accordance with 4.7.5.11, a post-test visual

inspection shall reveal nc areas of Localized adhesior between contacting cable surfaces, the metal storage
nat than a "mitd" condition

a
wah a8 ®il0 TIoN.

w
O

3.7.12 Flammability. When tested in accordance with 4.7.5.12, the requirements of 3.7.12.1, 3.7.12.2, or
2.7.92.3 apply only when specitied (see 3.1}
2.7.12.1 flammability (60 angle). Wher tested n accordance with 4.7.5.12.7, cables shatl

x11nguish within 30 seconds. The distance of ‘tame travel shall not exceed 10 cm and there shall pe
ne 1gnition ot the ticsue paper

2.7.97.¢ Fisme evuinaulshing.  When testec 1n accerdance with 4.7.5.12.2, cavter shali be
seit-extinguishing and shall not burn to the tor of the tray

.2 smoke generatior and flame propagatiorn. Wnher. tested 1n accordance with & 7.2.12.2, the cableg

ne reguirements of UL-910 for smoke generation anc fiame propagatior.

Py

(9]
1

.7 73 Shock.  wWhen specified and tested In accordance with «.7.5.13, the fimishecd cable shall reveal no
phvsica. Gamdge to the cable. Unless otherwise spec111ec (seﬂ 3.1}, the change 1 optircal transmittance of
s e specified v 2.8 2 uring anc atter the test.

tiber shall not exceec 1ne value spech I.be ng

2.7 % gas flame  buring the test specified n «.7.3.74, the change 1n opticai lransmiliance of each
*iper shao. Not exceel the value spbeciired n L2, This lest shatil be pertormec oni. wnen specifiec (see
o
3

r_absorption. Wnen tested in accordance with 4.7.5.15, the maximum water absorption O the
or_2 sample o! the external cable jacket material shall not be greater than 4.C mg per sguare
)

exier Calig jalkel malerial shaill No. D grealdt u e

{ exposed cable surface area.

3.7.16 Paint susceptibitity. when specified and tested in accordance with 4.7.5.16, the cable jacket
shall show no signs of jacket weakening, cracking or other damage

2.8 Chemical properties.

?.8.7 Ac1d gas generation. When tested in accorcance with 4.8.1, the acic gas generation, expressed as
1¢ egurvalent, sheil be nct greater than 2.(' percent 0t the weight of the sample.

5.7 Haloger rorten: Wner testes 1n accorgance Wt L S 0 the total haloger content ot the carle

shal e 88 speritier (see

T ez TOXYCITY inges Lner tecte 17 BLroraanie Tt £ 3 the toy1ITs andes on
: : d T nge: a3 teste noaccoer il LT I, The 1ox 07T anae on
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3.8.4 Fungus resistance. When tested in accordance with 4.8.4, all materials used in the construction of
ables shall meet the requirements of MIL-STD-454, requirement 4. Materials not identified in MIL-STD-454,

requirement 4 as fungus inert shall meet grade 1 classification of MIL-STD-810, method 508.

1fiad in the procurement contract aor in the
LR 1N the procurement contract or 1in the

dent!f*;ed by a narh'ng applied to the outer surface of the
used 1n an end item for the Government,

spec1f1cat1 iy sheet, the 3
cabie or v1swbl through t
omission of the id ification marking of areﬁucn shall be permissible only when sc stated in the
specification sheet for the cable or the Government contract for the end item. The identification marking
shatl consist of the following, at intervals of 0.25 to 1.5 meters, as measured tros the beginning ot one

complete marking to the beginning of the succeeding compiete marking.
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n
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(1]
il
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a. Specification sheet part number.
b. Manuf
¢. The wordgs "fFiber Optic Cable"

d. Date cooe (4 digit - week, vear).

e. When specified (see 6.2), meter mar~kings shall be included.

The 1dentification marking shall be permanent and (egible 1n accordance with the marking requirements of
MIL-STD-1285. loentification marking shall be applied with the vertical ax1s of the printed characters

Avamstor n‘ the finished cabie 1g 1 25 mor o= cmaltor The vert
ar O smalier. ne vert

tengthwise 01 the cabie when the pominai diameter the finished cab s 1.25 icat
axls of the printed charactiers may be either crosswise or lengthwise 0! the cable when the nominal diameter
of the cabie exceeds 1.25 mm. All characters shall be legible.

2.9.% JAN and ¢ marbing. The United States Government has adopted and s exercising legitimate control
over the certiiication marks "JAN" anc “!", respectively, 1o 1ndicate that ytems sC markec or ioentified are
manutactured tc, anc meet ali tne reguirement: o! miiitary specifications. Accorgingly, items procured tc,
anc meetinc all of the criteria specitiec nerein and in applicabie specifrcations shall bear the
certificatyon marn "JAN" except that 1tems toc smali to bear the certificetion mart “JAN" snall bear the
tetzer "' The "JAN" gn "J" fhaLL be placec 1mmediatelv before the part number except that 1¢ such

i r rtane thae "OARY e d00 ay
wouil pilale riingc, the JARIE OF . w3y

-~

specyiications shall not bear *J or In the event an i1ten farls to meet the reauirements of this
spezitication anc the applicable specificatior sheets or detail specifications, the manufacturer shall
remove the "JAN" or the "J" from the sample tested and also from atl items represented by the sample. The
"JARY or "J" certification mark shall not be used on products acquired to contractor drawings or

cL\.raf\r.rnme The United States Government ae Ahtainad farrificrata Af Danietratian Na S 84N for the
ecif . tes Government has obtained Certificate of Registration No. .860 for the
certification sark “JAN".

3.10 workmanship. All oetails of workmanship shall be in accordance with high grade fiber optic cabie

manufacturing practice. Cables shall be dimensionslly uniform. The minimal level of visual examination to
be performed shall be as specified 1n & through ¢ and 1s not intendec to restrict other pertinent
workmansrip examinations deemed necessary by the contractor (see 4.7 1):

a. Cuter jackel snal. De tree ot cute burnt areas, abrasionn noles  -oughenec area:
DULQel  IroroLpotc anc erncontinul el

Inne. taver: shall pe tree of culc, hotec, bulges, thir spotls  anc clscomtinulte:
4 Strengtt members shall be unitormly (314 with no discontinutrtaes

d. Fillers and water sealant shall be unmiformly distributed throughout the cable body .
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L. QUALITY ASSURANCE PROVISIONS

4.7 Responsibility for inspection. Uniess otherwise specified in the coniract or purchase order, the
contractor is responsible for the performance of all inspection requirements (examinations and tests) as
specified herein. In cases where certain requirements and tests are applicable only when specified (see
3.1), these tests shall be conducted in the order shown when specified in the appropriate specification
sheet (see 3.1). Tests which are nct specifiec as applicable tc a specified cable construction shall not be
conducted. Except as otherwise specified in the contract or purchase order, the contractor may use his own
or any other facilities suitable for the performance of the inspection reguirements specified herein, unless
disapproved by the Government. The Government reserves the right to perfors any of the inspections set
torth in the specification where such inspections are Geemed necessary to ensure supplies and services
confore to prescribec requirements.

L o101 Dac
.00 RTSERRG

\
inspection set forth n th1s specification shall becon- a part of he contractor's overall inspection system
or quality progras. The absence of any inspection requirements in the specification shall not relieve the
contractor of the responsibility of ensuring that atl products or supplies submitted to the Government for
acceptance comply with all requirements of the contract. Sampling inspection, as part of manufacturing
operations, is an acceptable practice to ascertain contormance to reguirements, however this does not
authorize submission of known defective material, either 1ndicated or actual, nor does 11 commit the
Government to accept defective material.

actions 3 and S The

ons 2 ant 2. (241

«
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bl
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3
3
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4.1.2 Product assurance program. A product assurance program shail be estabiished and maintained n
accordance with MIL-STD-79C. Evidence of such compiiance shatl be verified by the gualifying activity of

*nie snscyficatior ac
thrs speciticatiorn as ¢ pr

ualiticatior and continued qualificaton
atiticanon wed gquatiticatwon.

o
Gu

iascification of inspection. The inspections specified herein are classifiecd s follows:

£
~n
(&)

2. Qualification incpectior (see 4.5).
b. Quality contormance inspection (see 4.6},
4.2 Inspeciior conditions uniess otherwise specified (see 3.7), all inspections snzl! pe performec ir

accordance with the test conditions specified in EI1£-455. Wnen cabie construction utilizes spliced fipers
test sampies shall be selected to include the fiber splices.

4.4 Materials inspection. Materials inspection shali consist of certification, supportec by verifying
data, that materials used 1n favricating the acelivered cable are in accordance with the requirements of 3.2
anc as specified (see 3.17).

4.5 @ualification inspection. Qualification inspection shali be performed at a Laboratory acceptable to

the Government (see 6.3) oh sample units produced with equipment and procedures normaily used in production.
Group qualification shall be as specified in 4.5.1.1.

4.5.1 Sample unit lenagth. Unless otherwise specified (see 3.1), the sample unit lengths shall be as
specified in table VIII. The sample size shall consist of 6 sample units.
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7/ € a4 4 Y Yy
4.5.1.1 Extent of eets cover cables

catl
identical in materials and construction except for attenuation, or in instances whe re cable constructions
include varying numbers of fibers, the cable configuration incorporating the lowest attenuation range and
the largest number of fibers shall be submitted and shaii meet ail the requirements of this specification
and the specification sheet (see 3.1). Qualification may be extended to include those cables wvith higher

attenuation and fewer nusber of fibers provided the samples submitted in accordance with 4.5.1 meet all the
requirements of the specification sheet.

-~ .~ T Smotmmane ihama P
i

- ra pra~s €
O . In instances where two oF more specht

ca
g
-

4.5.1.2 Inspection routine. The sample shall be subjected to the gualification inspection specified in
table VIII in the order shown. 1n cases where cer~tain requireuents and tests are applicable only when
specified (see 2.1), these tests shall be conducted in the order shown when specified in the appropriste
specification sheet (see 3.1). Tests which are not specified as applicable to 8 specific cable construction
shall not be conducted. All sample units shall be subjected to the inspection of group 1 and 11. Specimens
shall be cut from each sample unit in lengths at least as long as specified in table VIII. Test specimens
from each sample unit shall be subjected to the tests of group 111 through group V, inclusive, of table
V111, bhowever, each test specimen shall be subjected to onty one group of tests in addition to groups ] and
I1. Test specimens for group VI shail be cut from undamaged test specimens from groups 111, IV or V.
Optical tests shall be performed on the sample when required in section 3 as specified by the individual
test In section 4.
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r on of product for delivery
imur., the rumbe f lots that have passed and
of tests of all reworked lots shal. be

shall be submitted at 12 month intervals

s el be £

a. + summary of the results of th
(group A anc group B) 1ndicat
the number that have failed.
wdentiivec anc accounted for.  Summar

L. A summary ot tne resulls o1 tests pertformed for peryodyc wnspection (grouc (), Including
the number and mode of tailures. The summary shall include resuits of all periodic

1nspection tests performed anc corpleted during the 36-month periocd. If the test results

10~ reguirements. anc corrective aciion

summary 1ndicates noncontformance with specificat
a T been taker, action mav be taken 1c remove
5T

ac\ep'abte 1o the ouatx1v1ng activitly h

ne

4.5.2.7 Feilure to submit a report. fariure to submit the report within &0 days after the end of each 1c
and 36 month period may result in toss of qualification for the product. In addition to the periodic
submission of inspection data, the contractor shall immediately notify its qualifying activity at any time
during the 12 and 36-sonth period that the inspection data indicate failure of the qualified product to
conform to the requirements of the specification.

4.5.2.2 Nc production. In the event that no production occurred during the reporting period, a report
shall be submitted certitying tnat the company still nas the capabiiities and facilities necessary to
produce the 1tem. I QurIng twe conseculive reporting periods there has beern nc production, the
manutacturer will be reguired, at the oiscretion of the gualitying activity, tc submit this gualiied
proguct fo- tesiing 1n accordarce with tne 1mitial qua.ificatiron inspection requirements of 4.5 7

Source: https://assist.dla.mil -- Downloaded: 2016-12-30T10:01Z
Check the source to verify that this is the current version before use.



MIL-C-85045E

TABLE VIII. aQualification inspection.
Requirement Test Specimen quantity
Inspection Paragraph Paragraph and length 1/ 2/
Group 1 ’
Visval and mechanical 3.4,3.6, 3.7} 4.7 6 units 1 km each 3/
3.8,3.9
Attenuation rate 3.5.1 L.7.3.9 6 units 1 km each &/
Groue 11
Crosstalk 3.5.3 4.7.3.3 6 units 1 km each 4/
Tempest 3.7.17 4.7.5.17 1 unit 6 ® 5/
Group 111 -
Temperature cycling 3.7 4.7.5.1 3 units 1 km each
(2 on reel, 1 off reel)
Humidity 3.7.3 4.7.5.3 3 units 1 km each 6/
Storage temperature 2.7.4 4.7.5.4 3 units 1 km each &/
(2 on reel, 1 off reel)
Low temperature flexibility 3.6.2 4.7.4.3 3 units 8 m each 7/
(cold bend:
Cyclic fiexing e L7044 6 units S m each 7/
(2 each from 3 cables,
2 units for each
temperature)
Crush 2.8 0. 7.4l ¢ units 5 m each 7/
Caple twist-bending et 4.T.4.¢€ ¢ units 5 m each 7/
(Z each from 3 cables,
2 units for each
temperature)
Impac? Ic.t 4748 3 units £~ each 7/
| (1 each from 3 cables)
Barometric pressure (reduced’ 3.7.5 £.7.5.5 1 unit 1 km 8/
Life (elevated temperature) 3.7.6 4.7.5.6 2 units 500 m each 9/
Tensite toading and elongation | 2.¢.1 4.7.4.1 3 units 150 & each 7/
(1 each from 3 cablies)
Operating tensile loading 3.6.1.1 4.7.64.11 2 units 150 m each 9/
(1 each from 2 cables)
Freezing water immersion 3.7.7 4.7.5.7 2 units 30 m each 9/
(ice crush) ( 1 each from 2 cables)
Fungus 3.8.4 4.8.4 2 units 2 m each 9/
(1 each trom 2 cables)
Nnot 2.6.10 4.7.4.10 6 umits $ r oeach 7/
(2 each from 3 cables)
Cabte element remcvability 2.6.18 4. 7.4.18 3 units 2 m each 7/
(1 each trom 3 cabies?
flammabyritty 1607 anpie e L P 3 umits € meters each 7/
i {7 esct from 3 cevples’®
Grour I\ i
i
Thermal shock 3.7z 0.7.5.2 2 units 1 km each
(1 on reel, 1 off reel’
Gas flame 3.7.14 4.7.5.1% 1 unit 10 m 10/
weathering 3.7.8 4.7.5.8 2 units 2 m each 11/ 12/
(1 each from 2 cables)
Fluid immersion 3.7.9 4.7.5.9 2 units (for each 11/ 12/

fluid required) 2 m
(1 each from 2 cables)

See footnotes at end ot table.
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TABLE Viii. Qualification inspection - {ontinued.
Inspection Requirements | Test Specimen quantity and
paragraph paragraph length 1/ 2/
Group IV continued
Paint susceptibility 3.7.16 4.7.5.16 2 units 11/
{1 each from 2 cablies)
Jacket self adhesion or blocking 3.7.1 4.7.5.11 2 units 30 m each 11/
(1 each from 2 cables)
Shock 3.7.13 4.7.5.13 7 unit 30 ® 10/
Dynamic bend 3.6.2 L.7.4 2 units 150 m each 11/
{1 each from 2 cables)
Hosing: Low pressure 3.6.12.1 L.7.4.72.1 1 unit 2 m 10/
Hydrostatic 3.6.9¢.¢ 4.7.4.92.2 p Tumit 1Tom 30/
Radial compression 3 e.7 L.7.4.7 1T unit 10 m 10/
Pressure cycling 2.6 4.7.4.17 T umit 30 m i@’
Corner bend 3e.9 L.7.4.5 2 units 5 m each 11/
(1 each from 2 cables)
Group ¥
Pripping 3.6.12 4.7.4.7 T unit 20 cm 13/
Cable jacket tear strength 3 4.7.4.04 3 units 2 ¢ each 34/
Cable jacket material tensile 3.6 4.7.4.15 5 units 15/
strenath and eiongation
| Cabie apbrasyon resistance 360t 4.7 400 2 urits & 1 oeach 147
Cabte snrinkage S B “LaeldT 3 umits £ oroeact: 1<
Durabatitv of 1dentitication 2e1¢ 4.7.4.19 2 units & moeach 14
Ribbon aelaminatior Ie.2l L7400 3 units 2 m oeach s
Smore qeneration and flame AP JO PRI J 17 unit 100 & oo
generation
Flame extinguishing I N4 £.7.5.12.2 1 1 unvt 50 m 167
Wicking 3.7.10 4.7.5.10 2 units 2 m each 14/
Water absorption 3. 7.8 4.7.5.15 2 units 17/
Group VI
Acid gas generation 3.8.1 4.8.1 Funitiom
Halogen content 3.8.2 4.8.2 7 unit T om
Toxicity index 1.8.3 4.8.3 Tunit Tom
Thermal vacuur outlgassing 237 4.8.5.1 Tunit T
HMateryal flammabiliyt 2.3.7.2 4.8.8.2 T umit 1 on
Odor 13.7.3 4.8.2.3 T unit 1w
Material toxicity (offgassing’ 2374 4.8.5.4
Ses 1ootnotes at en: ol tavis
18
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TABLE VIII.

MIL-C-B5045€

Qualification inspection - Continued.

1/ Tolerance on 1 km lengths is plus or minus 2 percent provided results are normalized to 1 km.
2/ Tolerance on shorter lengths is plus or minus 10 percent.

3/ The visual and mechanical inspection shall only be conducted on a 2 m section of each sample
4/ The same sawples as used in the visual and mechanicat inspection shall be used.

5/ k specimen cut from the one of the visual and mechanical test samples shall be used.

6/ The same samples as used in the temperature cycling test shall be used.

7/ A specimen cut from each sample used in the temperature cycling test shall be used.

8/ One of the samples usad in the temperature cyciing test shall be used.

9/ & specimen cut from tuo of the samnles used in the temperature cycling test shall be used.
jg/ kL specimen cut froz one of the samples used in the thermal shock test shall be used.

11/ A specimen cut from each of the thermal shock test samples shall be used.

12/ Three jacket material samples &s specified in 4£.7.4.15 shall also be used in this test.

13/ A 30 cm specimen shall be cut from the 1 km sasple. -
14/ The specimens shall be cut from the 1 km sample. -
15/ Jacket material samples as specified in 4.7.4.15 shall be used in this test

16/ A specimen cut from the sample shall be used.

17/ Jacket materizl samplec as specified in 4.7.5.15, gravimetric metnod.

4.6 Guaiity conformpance inspection. Guaiilty conformance inspection shall consist cf the inspections and
tests specified for group A 1nspection (table IX), group B inspection (table X}, and group ¢ inspection

(table XII)

4.6.7 Inspection of product for celivery.

inspection.

Inspection of product for deiivery shall consist of group A

L6011
proauctorn

number. 14 a
unit of product.

A unit of product shall be 1
un1t ot product,

km of cable of the same part
then the guantity produced shall be one

Unit of product.
run 15 less than &

.G.7.2 Production unit. Tne production unit shall consist of the number of units o!f product produced on
the same produciion Line or linec. anz offerec for i1nspection at one time. ALL ©f tne units of product n
tne production un't submitted snali have been produced during the same proguction perioc with the same
materyais and processes

4.6.1.3 Sample unit A sampie unit shall be a unit of product selected at random from the production
unit without regard 10 guality.

4.6.1.4 Specimen. A specimen shail be an individual length of cable cut from the sample unit.

4.6.2 Group A inspection. Group A inspection shall congsist of the inspections and tests specified in
table IX. 1n cases where certain requirements and tests are applicable only when specified (see 3.1), these
tests shalt be conducted in the order shown when specified (see 3.1). Tests which are not specified in the
basic specification or specifir slash sheet as applicable to & specific cable construction shall not be
conducted.

TABLE 1X. Group A inspection

.
_ I _ o
l'lSL":f‘.WCM { keqQurremen? est {)?)T‘E]\_ rach H
| paraaraps 5
J |
i
Visual anc mechanical { 24, 38, 3.C 4.7 !
Attenuation rate I 351 4.7.3.1 l
i J
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4.6.2.% Sampin lan. Group A inspection s
be no failures.

4.6.2.2 Disposition of sample units. Sample units from which a specimen has failed any of the group A
inspection tests shall not be delivered on any order.

spection sha consist of the i

'

in 4
A tacte are anniica
(oR € 23 ¢ La

nspections spacified 1n table X. In
3 [{ &

cases where ceriain reguirements an s are applicable only when specifiec (see 3.1), these tests shall
be conducted in the order showr wher specified (see 3.1). Tests which are not specified in the basic

specs ‘1cat1or or ,pec1f1c sLasr shee. as appL1cable te a spc:1fic cable construction snalL not be conducted.

TABLE X. Group B 1nspection.

Inspection Requirement Test
paragraph paraaraph
(rosstatk 252 RN
Thermal shoch 3.7.¢ L7502
Norams s bhanAd T LD LT LD
vynhamig L2810 -.U.a A IO BN
i
!

L.6.3.7 Samplinc plan. Sample units shall be selected from those types covered by 2 single 1tication
shee® 1n accorcance witk X1, three monins after the cate of notification of quaiification and every three
montns thereatter. except wher the totac production in g three month perioC 1& Less than z umite of product
(2 KR onspecthior need not be ma0e UNTIL either proguction 1 at ieast O unitr of progucts or 2 total ¢f AL
month: nave eiapsec since the 1nspeltior wac pertormed 1N which case oniy one sampile unit snal. be lectec.

TABLE X! Samoling plan for eroup B 1nspection.

4 1
2 7o 8, inclusive 2
° te 30, inclusive 3
31 to 80, 1inclusive 4
81 to 130, iﬁCtuSivc 5
131 to 180, inclusive 6
187 to 240, inclusive T
247 tc 300, inclusive £
over 300 ! L percent
w otz w“ UPTE T WhIST (Ne O ROTE SAamPLe LmTle nave $3h1eC & QToUD FOIRSpectie®
1est She
Y@ proguction untt o reaecles  tre sunploes ma. soreer cutoIne
TvE < ¢ roouc WL anc resubmit for reinspection kesyomrtitec proauctior unite shail
be 1nspected using Tightened sameiing isee 4.6.3.2.1).  Such production units shail be separate trom new
producnom units, and shall be clearty 1dentified as reinspected producnon units.

4L.6.3.4 Disposition of sample units. Samp

...... spo 2

le units from which a s
inspection tests shall not be delivered on any order, even though th

cimen has failed any of the group B
production unit submitted 1s accepted.

pe
pe
e
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4L.6.4 Group C inspection. Group C inspection shall consist of the inspections specified in table XII.
In cases where certain requirements and tests are applicable only when specified (see 3.1), these tests
shall be conducted in the order shown when specified (see 3.1). Tests which are not specified in the basic
specification or specific slash sheet as applicable to a specific cable construction shall not be conducted.
Group € inspection shall be made on sample units selected from production units which have passed the groups
A and B inspection.

4.6.4.17 Samplinc plan. Sample units shall be selected from those types covered by a single specification
sheet in accordance vith tabie X1!i, 12 months after the date of notification cf gqualification and every
twelve months thereatter, except when the total production in a 12-month periocd 1s less than two units of
product (2 km) 1nspection neec not be made until either production 1s at least 2 units of product or a total
of 3¢ months has elapsed since the inspection was performed 1n which case oniy one sample unit shall be

tested.

21
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TABLE XII1. Group C inspection.

Inspection Requirement Test
paragraph paragraph
Group I
Tempest 3.7.47 4£.7.5.97
Temperature cycling 3.7 4.7.5.1
Group I
Humidity 3.7.3 4.7.5.3
Storage temperature 3.7.4 L.7.5.4
Low temperature flexibility 1.6.3 (.7.4.3
(cold bend)
Cyclic flexing 364 L7404
Crush 1.¢.5 L. 7.4.5
Cable twist-bending 3.6.6 L.7.4.6
Impact 1.6.8 L.7 4B
Group 1!
Baromeiric oressure (reauced) 2Tt PR i
Life (eievated temperature’ 3.7.¢ L.7.%.¢
Tensile loading anc elongation 2.6.1 L.7.4.0
Operating tensiie loading e L.7.4.01
Freezing water 1mmersion 377 6. TeT
(1ce crush:
Fungus T EL L. &e
| Knot 2610 4.7.4.10
Caple element removaniiity 3.c.18 4.7 .4 18 }
i Flammability (607 angled LT 4. 7.5z i
Grour 1v
Gas Tiame 1.7 4.7.5.74
Weathering 3.7.8 4.7.5.8
Fluid imsersion 3.7.9 L.7.5.9
Paint susceptibriity 3.7.%6 4.7.5.96
Jacket setf-adhesion or 3.7 4.7.5.1
Blocking
Shock 3.7.13 4.7.5.13
HOs Ing 1612 4L.7.6.12
Low pressure 3.6.12.1 L.7.4.12.7
Hydrostatic 3.¢.12.2 4.7.6.72
Radial compressior 3.¢6.7 L7477
| Pressure Cvoionn e 4. 7 LT
" {orner bens ? T ¢ [ IO o
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TABLE XII. Group € inspection - Continued.

Inspection Requirement Test Paragraph
paragraph
Group V¥
Dripping 2.6.13 6.7.4.13
Cable jacket tear strength 3.6.14 4.7 L.
Cabie jacket materiais tensile 3.6.15 4.7.4.75
strenath and elongation
Cable abrasion resistance 3.6.16 L.7.4.16
Cable shrinkage 3.6.17 4.7.4.97
Durability of identification 3.6.19 4.7.641
marking
KRibpbon delamination 1.6.20 4.7.4.20
Smoke generation and flame 2.7.12.3 L.7.5.12.3
propagation
lame extinguishing 27122 4.7.5.12.2
Wicking 2.7.10 4.7.5.10
Water absorption 2718 4.7.5.1%
Group Vi
Acid gac generation 1.8 L€
Halogen content 31.8.2 4.8.2
Toxicity index 1.8.3 4£.8.3
Therma. vacuur outgassing ERR L.8.51
Kateriac flammability P332 “.8.5.¢
'+ Odor p2x72 T
% mMaterial toxicity (otfgassing! 1374 L ES.L
|
TABLE X111, Sampling piar tor group ( nspectyon.
Units of product from Sample
12 months' production unit size
2 1
3 10 8, inclusive 2
@ to 30, inclusive k]
31 to B0, nclusive A
8l to 130, inclusive 5
137 to 180, nctusyve é
181 to 240, 1nclusive 7
| 247 to 300, nciusive &
| Over 30 o
L.t 4. Failures 1¥ one or more speciment fayl tc past group ( 1nspection, the production unit shali be

considerec tc have tesied

4.6.4.3 Disposition of specimens Specimens that nave been tested to group ( 1nspection shall not be
delivered on the contract or purchase order

[aN]
)
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I £ L L A oo I vanrcra 14 o camnla ‘sil‘e *n nace nrrin C 1"n

Y p_r 1
6.4 4 Noncompliance. If & sample f L
qualifying activity and the cognizant inspection activity of such failure and take corrective action on the

materials or processes, or both, as warranted. Acceptance and shipment of the product shall be discontinued
until corrective action, acceptable to the qualifying activity, has been taken. After the corrective

action has been taken, group C inspection shall be repeated on additional sample units (all tests and
examinations, or the test which the original sample failed, at the option of the qualifying activity).
Groups A and B inspections may be reinstituted; however, final acceptance and shipment shail be withheid
until the group € inspection has shown that the corrective action was successful. 1n the event of failure

after reinspection, information concerning the failure shall be furnished to the cognizant inspection
activity and the gualitying activity.

4.6.5 lnspection o1 packaging. The sampling and inspection of the preservation, packing and container
marking shall be in accordance with MIL-(-28688.

4.7 Methods of inspection. The use of equivalent test methods 1s allowed subject to the following
conditions:

a. Tne use of an equivalent metnod 1s specified 1n this specification.

. The manufacturer has conducted both test methods during cuatitication and nas submitted
compiete test data to the Preparing Activity (PA).

. The P& has approved the use 0! tnat metnod by that manufacturer.

4 7.7 ¥isual and mechanicel examination: f(see 3 4 % 4 2.7 3 B and 2.9} Visua. and mechanical
examinations shall be performed 1n accordance with Electronic Industries Association (EIR)-455-12 to verity
that trie gesign, construction, physicat characteristics, dimensions, marking, ang workmanship are 1in
accordance with the applicable requirements. Visua! examination shall be accomplished utilizing 10X
magnitication. Visual inspection for the color of the cabie and tne color of the fiber may be accomplished

wWi1lhout l)du”i. 1TCcay 10n

< .z Fiber ang cabtle construciion nspections.

L.7.2.17 fiper. Fiber used n cable constructions shall meet tne requirements of MIL-F-49297.

4.7.2.¢ (abie.

-

.¢.17 (abie and cable core component dimensions (see 3.4.6 1) Bufferec fiber, OFCC, cable bundle,
riboor, and the finished cobie dimensions shall bs measured r accordance with FED-STD-228, methoc 1018.

n

P

4.7.2.2.2 Ffinished cable diameter (see 3.4.6.1). The diameter of finished cable shali be computed from
the circumterence measurement cetermined in accordance with E1A-455-55 or equivalent.

4.7.2.2.3 Concentricity (see 3.4.6.2). The concentricity of the buffer, OFCC jacket, cable bundie
jacket, and finished cable jacket shall be determined by locating and recording the minimum and maximum wall
thickness ot the same cross sectlon. The ratio of the minimum wall thickness tc the maximum wall thickness
15 defined as concentricity.

7.2.2.4 Fimished cable mass (see 2 4 ¢.2)  Tne mass of 1 kr of fiber optic cabie shall be determined
roaccoraance with FED-ST0-228, methoc £377.

« 7 I Opracal properties inspections  Untest otherwise specities tsee 270 the opth

Yca. requtremente
spelitiec herein shalt be met @t tne center waveiengtr. o' 7. 300 pr witr & plus or mrnue O.020 ur tolerance.

& 7217 Attenuatior rate (see 3 5 1, Tne multimode 41per attenuation rate shall be wmeasurec n
accordance with EIA-435-46. For multimode fibers, the source shaul be noncoherent Light launch conditions
teoed AdAiirina the atternitatinn rateo manciiramante cehal ]l bha made 17 orrmrdamc-ca 3¢k CTA /C(:(n anAd takhia YTy
used guring the attenuaticon rate measyrements shall be made 1n accordance with £1A=455-30 and table X1V
The attenuation rate of each individual single mode fiber shall be measured in accordance with EIA-455-78.
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TABLE XIV. Light taunch conditions for attenuation rate tests.

Fiber type

oas
R

MM

Any optical power detection method may be used if the method s sufficiently sensitive to measure the

differential optical pover levels ac specified in the individual mechanical and environmental requirements
of section 3 herein, and if the method provides repeatable readings (lLess than 3 percent variation).

SeCiion nereIn, ant 17 Nt MeTIRCC prov repea \LESS

4.7.3.2 Cchange in optical transmittance (see 3.5.2). This test shall evaluate the change in optical
transmittance of the fibers due to exposure of the cable to one or more inspection {environmsent and
physical) tests.

4.7.3.2.1 Method. The change 1n optical transmittance of each fiber n the cable shall bpe measured 1n
accordance with F"-"ﬂ-?“ utitizing a monitor finer 1c evaluate the change in transmittance due to
exposure of the cable tc env1ronmental and physical test: any optical power detection method may be
utilized 11 the method hac the sensitivity to measure the differentiat optical power levets as specifiec n

th ety

\ b 4 cartion 3 and 1t the methos nrovigdess reneatahle readings
the ndividual mecha ent
nt

= o7 selftion o Totne meInbC provides repealdole reéatings
{lesy thar 2 percent va opticatl power measurement shal{ be made and the specimen shall
then undergo Inspection testing.  AlL optical power measurements, subsequent to the preilest measurement,
snali be referenced to the pretest value anc the change 1 dEB calculatec.

€
e

.3.2.2 Guidelines. These typez of measurements reguire highlv stable optical devices (source and
) and repeatabitity of loss at the device-to-fiber interface. Use of the same reference fiber tor

av1ns al! the measurementes on Yhn cahle specimen
L > all the measuyrements {ante specH

4, mrmcc —

ebo !l e e e <
Siigil DE (ES5LTU O \.IU.;\LG\K mn

ee 3.5 .3) Fully assembiec cable sperimens
-4Z. Wnen applicable, the crosstalk shali be determinec between & minimum cf three

L

[

fibers 1n & multi-fiber cable, using eacn selected fiper sequentially as the actively
n

s

1, anc measurting the far-enc power outpul o all other Tibers 1n the cable specimen. The
be 1.300 2 C.020 um, and the Light Launch conditions shall be as specifired (see

...... ciengl SPTL L3¢ecC

/.4 HNechanical properties inspections (see 3.6). Untess otherwise ved (see 3.1), for mechanical
al 1

{see pec
tests, the specimen length shall be as given in individual inspections. The change in optical transmittance
shall be measured in accordance with 4.7.3.2. The change in optical transmittance shall be measured for all
tibers 1n the cabie or a totai of i2 fibers, whichever 1s iless. In large count fiber cables, at Least one
fiber per r1bbnn or binder shall be Visual examination, where reguired, shall be

4
i

e
vy

T
0]

4.7.4.% lensile iocading and elongation (see 3.6.1). The tensile loading on both the OFCC and the
finmishec cable shali be measurec n accor dance with E14-455-33. 2 45-newton preload shall be p taced on the
cabie. Tne load shail be increased tc 2500 newtons tim the cable outer diameter n centimete 1in 4 equal
incrementc Attenuation measurementcs on all fibers s'hai: be @elerminec unstiressed anc SKF‘EQ‘QC
contItyon: AT tne compcetIcn 0 Thir test . the canie jacke?! shal: be visualiv examipeo 1n accordance with

I, - al Ne r—-* - o

noYie  og T s ot ~ara
l O P

A€ the 43y
- -C. t TIng

o

: - The te Tie Loac n
& a0 Qperating tengie (o { ite L0aC © sh

3 C The oberat N tens eC ¢
pe tectec n accordance with ElA-455- A LS5-newton pretoac snail be piaced on the caobte. The
pbe ncreased to 500 newtons times the cabie outer diameler in centimeters and held to- 72 hourq
Atlenuation measurements on atl tibers shall be determined ¥n unsiressed and stressed conditions. Al the
completion of this test, the cable jacket shall be visually examined in accordance with 4 7.1

s¢
33
TJa

C
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4.7.4.2 Dynamic bend (see 3.6.2). The finished cable shall be pulled 90° over a sheave whose outside
diameter is equal to the minimum bend diameter of the cable, rounded to the next higher centimeter. The
cable shall be pulled at a rate of 9 meters per minute (m/min), with a minimum tensile load of 875 newtons
for each centimeter of cable ocuter diameter. The cable core components shall be pulled and loaded as

specified (see 3.1). Specimen length shall be 150 meters. Apparatus shall be used to permit pulling the

entire specimen length over the sheave. Tensile load shall not be applied by friction devices in direct
contact with the cable. Ffriction applied to the supply reel or spool is an acceptable technigue. The
change in optical transmittance shall be measured during and after the test. At the completion of the test,
the cable jacket shall be visually examined in accordance with 4.7.1.

4.7.4.3 Low temperature flexibility (cold bend} (see 3.£.3}
characteristic shall be tested 1n accorgance with DOD-STD-1678,

test conditions and modifications to procedure I11 specified in a8 through e shall apply to these tests:

The low temperature flexability
method 2020, procedure .I11. The special

a The mandrel diameter cha
a. | rel girameter sha

The mand 1o the minimum bend diameter of ¢
b. The low conditioning temperature suail be the low operating temperature plus or minus 2°C.
¢. Tne masses shall be as specitied ir tne DOD-STD-167E, method 2020 test procedure table.
d. Tne total numoer of turns on the mangrel shall be three {s1x cabce turns!
e. Visually examine the specimen under ten-power magnificatior.
LT le vclac fleving tsee 3.6 4. 4 Lengtt of fimished cable shall be tested at 30 cycles per minute

over & sheave wnose outler ciameter s equal tc the cable minimum benc cirameter roundeld up tc the nearest
centimeter. The cyclic tlexing test shali be performec 1n accoroance with E1A-455-10«4. The test sample

snall

be congitioned at the test lemperature

. on not leace tharn cna
congcitiones the test lemperartur t on nol tess than one
.
S

Afte- cempletion of

fore conductineg each te
Yore conguctang each te
H

s
nour.  The change 1n optical transmittance sh be measured durinc and 2

tne test, tne specimer shali be visually examinec i accoraance with 4. 7.7 The test shaii be conducted az
tne temperatures anc 1or the number ot cvires snown 1 table XV for the applicatyor specitsec
TABLE XV, {volys tlevang tes® Limits.
Apolication Number c©f cvcles Tempersture

Ground tactical (T) 200C minimum operating temperature

200¢ 25 = 2%
2000 maximum operating temperature

Shipboard (B) 500 25 ¢ 2°¢C
100 minimue operating temperature

4.7.4.5 (rush (see 3.¢.5). (ompressive loading tesiing shali be accomplishec in accordance with
£1R-455-47 for tne finished cable. uniesc otherwise specified (see 3.%), the following spectal tes:
conditions shall apply:

a
"

fHi/cm time: the cabie outer

nal. e

minuter

rr

Tne comprersive Loauing ratd shalt. be not Lesw: thar 2000 Neman

o

The change 1o optical transmittance shalil be measurec Ir accordance witr & 7.3.0 whige the
cpecimen s uncder (oad and atter load removal. Visual inspection of tne specimer shall be
<
T

macde ondar DY m
maGt unger Uk

d. A break in any fiber caused by this test shall be a failure of the cable.

e. Optical cresstalk shall be moni

P

ored in accordance with 4.7.3 3.

ny
o~
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4.7.4.6 Cable twist bending (see 3.6.6). A length of cable shall be tested over a sheave whose outside
diameter is equal to the minimum bend diameter of the cable, rounded to the next higher centimeter for the

number cycles and at the temperatures listed in table XVI for the specified application. Twist bending
shall be accomplished in accordance with EIA-455-91. Unless otherwise specified (see 3.1), the test load

shall be 100 newtons. The test sample shall be conditioned at the test temperatures b-fore conducting each

test for a duration not itess than 1 hour. The chaenge in optical transmittance shall be measured during and
3 7 4

nfsnr Tho tace After the tests, the specimen shall be visually e inad in arcardance uith 4
ai LTl wic LtTo L AT LI LCoto, Lc )PC\'I-‘CII 2030 L v vc \, < LRAA= T OV UAIIILNGT WA =L i . 0.
TABLE XVI. Cable twist bending test Llimits.
Apptication Number of cycles Temperature
Ground tactical (T) 2000 ®inimus operating temperature
2000 25 = 2°C
beTa'a"sl - st A—‘——.-—— ® mmme i
(49 ) MOX 1mUR. OUpTial i NJ tempei ﬂkul 1=
Shipboard (B) 500 25 = 2°¢C
E¥a'al E s e s mm. i e mmnt %o P ommemsici;m ot
wy VI nmdm UpCIr ol lYlg lcl"pf! GLUI <
L.7.4.7 Kadia. compression (see 2.6¢.7). The intent of this test 15 to determine the opticat response of
tne finished cable to the radial compressive forces that are applied to the cable wvhen 1t 1s installed in

multicable transits. A cable specimen shall be fitted into three multicable transits of appropriate size in
accordance with DOD-STL-2023. A radia. force snall be apriied to the cabie withir the multicable transite
bv instatliing the cabie 1n accordance with the approved assembty arawing for the appropriate multicable
transit. The mirmur torque applied toc the MCT clamp nuts shall be 5.6 kon. Cable exterior deformation
shall not be considered as damage or cable failure. Tne change 1n optical transmittance shall be measured
during and a‘ter the test.

7.4.8 Impact (see T ¢ ). 4 length cable specamen shall be testec wn accordance with E1£-483-25.  Tne
specimer. shali pe congiticnee at the test lemperature pefore conaucting each test tOr & guration not iLess

than 1 hour. The change 1n optical transmitiance shall be monitorec guring anc after testing At the
completion of the tests 1the cabie jacket snall be visually examined 1in accordance with 4.7 .1 The test
snall be conaucted at the conditions (1stec 1 iable XVI] for the application specifiecd:
TABLE XVII. Application test conditions.
T
|
Application Number of cycles Temperature
..... A tmmeiaal TN cn T RE R Aeae A S EERE RS R
vrounG wactical Qi) 1) RN muE operaunu iemperauure
100 25 ¢ 2°C
50 maximur operating temperature
Shipboard (B3 50 25 ¢+ 2°C
20 minimJr operating temperature
~ T 4% [orne- peng (ser ¢ O torner bend tectc shali be as specifiec mn & 7.4 € 7 ang & 7. 4.5 2
w L apparatus.  Tne testing apuetatus shall conmsist o©f & rigic surtace having a 907 corner
wnose ragrus (Fio1e © Times the cauie oute” radius. rounaec tc tne nex: h]gnest centimeter (tor cable omt
and 7.3 cr for cabie core components isee figute 1%, £ clamt o- other equivalent means shali preven: the

cable trom siiding over the surtace during test performance. Anotner clamping aevice shall be provided to

appiy a tensile force to the cable.
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tIGURE 1. (orner bencd test setup.

©.2. 1esting procedure. The test specimen snall be s
N/ck of cable outer diameter or 500 N, whichever 1s
+ h

1t ar o romend e
¢ (080 TremovVal Us

nute Vi in

L
nule. ¥y I15US8.

)
atier..  The change n opt

«.7.«.90 rnot_(see T £ 10)  Knot testing shal. be as specitiec in 4.7 .4.10.1 and 4.7.4.1C 7.

ST RESTRAINING
CLAMP

S UVERHANG
KNOT

FIGURE 2 Knot test setup.
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4 7.4.10.2 Test procedure. An overhand knot shall be toosely tied in the cable, the mandrel inserted
o the loose knot so that the cable will firmly grasp the mandrel and a force of 1000 N/cm of cable outer

- CNRN N S SNy ass all ba amealdad tha cnnriman €fan 1 nee Vieual inenartian af
T oW N, Wiitnever is LE)), shall be SppLica tc the sSpecimcn o5 sinute. Visual inspeciion o7
er loa

° i
the specimen shall be made using ten-power magnification after d removal and the knot is untied.
. ' )
4.7.4.11 Pressure cycling (see 3.6 11). The specimen shall be installed in e water pressure chamber with
1 r through bulkhead stuffing tubes conforming to MIL-5-24235. The

Cmm oo
1amMELCi

both ends hrounh? out gppr‘nx‘lmarelv
protruding ends of the cpecimen shall be prepared tfor attenuation testing. The specimen within the chamber
shall be subjected to 24 pressuge cycles. During each cycle, the gauge pressure of the chamber shall be

raised to 7.0 MPz (1 nrr I1n¥/ir5) and reduced to zers tor e@ach cvcle the high pressure shall be held for

rais<l WO {.V Wire Wi/ N 7 ankd L& 10 Z&7C. rOr @3Lh LYCig, INC Nagn prosSsurt saes nell

30 minutes and the zero pressure shall be held for 3C minutes. The change in optical transmittance (see
.7.2.2) shall be measured continuously throughout the test on a minimum of three randomiy selected fibers
per specimen, when applicable.

4.7.4.72 Hosing (see 3.6.12). Hosing shall be as specified in 4.7.4.12.1 and 4.7.4.12.2.

47 4 12 1 1oy pressure. A fully accembled cabla spacimen shall ba testad in accordance with the
4.7.4.12.17 Low pressure. A fully assembled cable specimen shall be tested in accordance with the
procegure specified herein. One end of the specimen shall be placed in a terminal fitting which will allow
water pressure to be applied directly to the exposed cross-sectional area of the end of the cable. Exposure
B I R N A T T el 11 st & P el P g P P Y. m—mdsal

of tne sides of the cable to the water shall be kept to & minimum, and the fitting shall not exert radial
compressior against the cabile. Unless otherwise approved by the qualtifying activity, the sealer used for
packing aland 1n the terminal shatL be a metal alloy having a maximum melting point of 88°C. The spegimen
shall be subjectec tc a sea water pressure of 172 kilopascal (kPa) (25 pounds per square inch (lbi/vn7)) for
2 period of €& hours 2* 23°C The sez water shall be ir accordance with ASTM-D-1149 Water leakage thr‘gugh

2 P C NOUNs 27 Lo L sez2 water o2 1n accorcéance = B w cax

the specimer shall b= measurec anc shall nol exceed tne maximum leakage specifiec In 3.¢ 1%

I A e B PP P &1l mcmiembime ~abla e amam - s tomet oA it accor ance with o
RN P4 FVUIU:-\Q\)L. AT ULLY aLotiliol . Labic spetimehn aL\ e LCSLeu n dLLU!U LT o w il e
procegure soec7f1ed nerein. One enc of the specimen shall be f1tted into the appropriate size of stuffing

- : Z
tube In accordance with M1L-5-2423%. Weter pressure of 7.0 MPa (1000 (bf/in") shall be applred to the
stutfinc tube ena cf tne specimer for ¢ hours. Water iteaxage tnrough the specimen and siippage of the cable
internal parts shall not exceec the values specifiec 1n 3.¢.72.2.

4.7.4.13 Drapping tsee D2 737, A fully assembiec cable specimen shall pe testec r accordance with
E1K-455-87.  The specimen shall be suspendeC vertically in an oven for 3 perioc of © hours at an oven
temperature o 150 = 7°C. t ot flurc fiow or aripping trom the open cable enc shali De reported.

Visuai inspection of the specimen shall be mage using ten-power magnification.

4.7.4.96 Cabie jacket tea~ strength (see 3.6.14). The tear strength of the finished cable shali
be determinec r accordance with FEL-STD-228, method 3111.

4.7.4.15 Jacket material tensile strength and elongation (see 3.6.15). Unless othervise specified (see
3.1), extruded flat specimens of the jacket material shall be tasted in accordance with FED-STD-228, method
30217 and 3031, with 2.5 cm bend marks, 2.5 cm jaw separstion, and a rate of travel of 25 cm/minute. The
thickness of the specimen shall be measured using any micrometer.

4.7.4.16 Cable abrasion resistance (see 3.6.16)

IS
-
I

i a
-

o

shall houd the test specimen tirmlv clampec r 2 horizonia:.
Tt

et

0oLy

SN LONZITUaINa. & TolE O NE SDECIMET Tul.. expiosed The lesis ERETSRN Tul 4
A rotaTing drur witroan anrarcing eaqe mey be used. repeatecls over tne uppe- surtace of tne spelimer
sSuci. & POS1TION that the (ondItudina. axlw ©f thne edge ana the specimer are atl rignt angles 10 each otner
w1th edgoe anc outer surtace of specimer 1ir contact A welant aaoec tc & Tixture above 1he rubbing edas
shali control the fcrce exerted normat ic the surtace of the jacxel mate~iai £ motor-a-rver, reciprocating

-

cam mechanism shali pe usec to deliver ar accurate number of abrading strokes in & direction parallel to the

longitudinal axis of the specimen The number of cycles shall be measured by a counter. The length of the
t

< e A--J-k _________ al Al ae 740 oo boo

oke shall be 5 cm and the frequency of the stroke shail be 30 cycles (60 strokes) per minute.

a

N
el
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4.7.4.16.1.2 Test procedure. The specimen shall be clamped in the tester and a mass of 0.7 kg shall be
carefully applied by the edge to the surface of the jacket. Five tests shall be performed on each specimen
being moved forward 20 cm and rotated clockwise 90° along the longitudinal axis between each test. The test
shall be discontinued when the specified number of cycles ic attained for each of the five tests performed

on the specimen, !

4L.7.L.16.2 Cable-to-cable abrasion.

4.7.4.16.2.1 Jest apparatus. Cable~to-cable abrasion test apparatus and specimen relationship are shown
on figures 2 and 4. The test apparatus shall consist ot an electromagnetic transducer (driver) rigidly
2

mountied on rizontal plane. The trans gucer

neavy sieel frame wiith the axial motion of the driver in a horizontal plane. The transducer
shall drive a rocker arm via a spring steel bar. Mounted on this ars shall be & curved specimen holder upon
which is mounted one of the cable (lower). The curvature of the upper surface of the specimen holder shall
be an arc whose center is Located at the pivot point of the rocker are. The second {upper) specimen shail
be mounted on the underside of a beam which is fastened to the frame through a thin, flexible nickel
titanium alloy strip which shall serve as a hinge and allow the beam to be displaced only 1n a_vertical
direction. The beam and the driven specimen holder shall be positioned such that the two cable specimens
form an included angle of &0°. The lower specimen holder shall be driven, by the transducer, at a rate of 1

Hertz and a peak-to-peak amplitude of 0.4 cm, along the bisector of the included angle. This symmetrical
driving arrangement shall produce wear patterns of equal area on both specimens.

——,

[Tven] R PV P N

|

| A. ROCKER ARM, LOWSZR SPECIMEN HOLDER
oty B. BEAM UPPER SOECIMEN HOLDER
T DETECTOR | C  HINGE
_ [ BUNGEE

FIGURE 3. Abrasion resistance test apparatus.

AN
(]
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AXIS OF DRIVER

LOWER SPECIMEN

/ J ! \
SN \,! MOVABLE
O RV I
- 1 0.4 CH p-C

t
f

FIGURE 4. Abrasion resistance specimen relationships.

“.7. 4. T.c.3 Test procedure. Test specimens shall be mounted as describec above. Tne applied torce
petlween the lwo cabie specimens shall be procucec by one or more rubber bungees beiweer tne bean ana the
frame  Tne actual lorce shall be measurec with 2 force gauge cirectly 1n Line with The ntersection of the

twe specimens.  The force measurement shall be taken when a force just sufficient te separate the two
specimens 1s achieved. The force shall be measured before and after the test, and the results shall be

averaged Tha jmr e $mrmea ar=3no S ehis moamean obhalt ko A0 N 4 2 0 matrne The amd soint of tha
GvTigyTu. ine average vorce detersined in this manner shall be 10.0 2 1.0 newions. ine entd poIint &7 e

test shall be when the specitied number of cycles is attained for the specimer under test.

4.7.4.17 Cabie shrinkage (see 3.6.17). A 30 cm specimen of cabie shall be cut so that all components are
flush at both ends. The specimen shall be aged at 150°C & 3°C for 6 hours in an air-circulating oven. At

oc a0 NOoY

the end of this period, the specimen shall be removed froe the oven and allowed to return to room
temperature. The length of the specimen shall again be measured and the shrinkage shall be calculated as

the gifference betueer the tuc

ine enc

easurements

g
s
"
ﬂ
V
<
p
¥
ﬂ
l/

4.7 4.1 Cable eiement removability (see 3.€.18). This test 31s appiicabie t

tre volds within ©r between cable bundles. ootical fibers, between the cable core component:, o~ betweer ant
aroun ‘rver ripbens 1T 1 alsc applicabie to filies material used te ¥ tne yoias Detweer the cabile
(hrme ComDpOrnenTtI INNeT ant out e jacret:

31
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.7 Specimens. A specimen shaill consist o

4.7.4.18.2 Procedure. All cable parts external to the cable core, such as cable jacket and strength
member shall be removed from one end of the specimen so as to expose the cable fibers and filler material

for a dlstance of approximately 0.9 meter. Using fingers only (no hand tool), the tiller shall be separated
froe the buffered fibers, cable core components, cable bundies, or fiber ribbon(s} for their fully exposed

| anath For cabte bundies anproximately 40 cm of jacket shall be removed gxg{_wsjng the huffered fibers and

length. For cable bundlies, approximately 40 cm of jacket
cable core components, or both. The residual filler material on the butfered fiber or cable core component
outer jackets, or both shatl be removed using fingers only. For core components, approximately 20 ce of the

- Tha coira fARASRAR? ctranath mamhar chal!
€. The core component sirengih member shatd

outer jaciet shall be removed cAyU;xﬁs he core components co
be pushed back anc removed exposing the inner jacket. The resigua. filler materia. on the core component
inner jacket shall be removec using fingers only. Ffor ribbons, approximately 20 cem of the tapes or matrix
material shall be removed from the ribbon and fibers separaied. Any residual material weft on the fibers
from the tapes shall be removed with a dry cotton cloth.

duretiiity of proauct dentification or

abriity of identification marking (see 3.6.°
d to the cable for coding shall be evalu ST e

4. 7.4.7¢% puraprinty testing apparatus. Tne marking durability tester shali be desygnec to hold & shert
specamen ¢f ‘intshed cabie firmly clamped n a norizontal positior with tne upper longitucinal surface of
the spezimen tully expesed. This anstrument shall pe capable ot ruboing & small cvlinarica. steel manarel
C.60 mm 2 C.05 mr 10 diameter, repeatedly over <ne upper surface of the cable. n such position that the

-
l

~ o

lunqum.n“ai axer of the mandrel anc the specimer <

surfaces 1 contaci. 4 mass afttixeo to a )¢ apove the mancrel shali contro. the force exe-tec normai to
the outer surtface cf the jachet. A& molor-ariven, re:xpro»a\1ng camr mechanism anc counter chall be used tc
ceillver an accurate numupr ct abrading strokec 1n 3 direction parailel to the ax:s of the spezimen. The
lengtn of the ciroke shatll be 1C mm anc the freauency snait be *2C strores (60 siroking cycies) per minute.

r T angle gach other with tnsrr Cylincricel

st

m

a

ign

L7400 0 Duratitits 1est roceaure. In pertorming tne test, & specaimen ¢! cable srell be mounted n
the specamer Jlamn anc shal. De appilyeg through The abrading mangrel "¢ 1ne marked
surtace ne counter The arive motor ctartec. The tect chal. contirue tor SOC
cvotes The speclmer Teualls examined in.accorgance with .77 fairlure s gefined
- N S L I e L L + . okl v At o marlinrs ~mamt i atan ANIIRYRA The *ar®
&I a7 erasure o culiile voiegibr ity ot anv markang contacted guming the test
exposure

4.7.4.20 Rippor geiamination (see 2.6.20). & 30 cm sampie of fiver ripbor shall be exposed 1o a
emperature of 88 t 2°C and relative humidity of 95 percent for 72 hours In a forced air over. After this
est exposure, the tape used in the ribbon shall not separate trom the fibers

.
1
*
1S

1 tacte th

a
gLl VS5, Wi

£ 7.5 Environmental tests (cee 3.7)  For envir

4]
Ll

iman Innnfhe are given 1in tha
men engins are ven ar jal

L o pec

individual 1nspections. Change in optical transmittance measurements shall be uade in a»cordance with
4.7.3.2. Measurements of the change in optical transrittance for environmental properties shatl be made for
all fibers 1n the cable or a total of 24 fibers, whichever is less. 1n large count fiber cables, at least
two fibers per ribbon, cable bundle, or binder shall be tested. Visual examination of the specimen after
exposure, where required, shall be conducted 'n accordance with 4.7.1.

4.7.5.7 Jemperature cvcling (see 3 7.1  The cabie shall be tested in accordance with the steps listec
n table XxVili The cnange 1n optical transmitiance snail be monitored continuousls durinc anc after the
tect

1%
™~
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TABLE XVI1I. Temperature cycling steps.

Step Temperature (°C) buration (hours)
1 Room ambient 24
2 Ramp to the low optrating temperature 2
3 Lov operating temperature 8
4 Ramp to 25 & 2 2
5 25 ¢ 2 6
[ Ramp to high operating temperature 1
7 High operating temperature 3
8 Ramp t0 25 2 2 1
G 25 2 2 6
10 Repeat steps 2 through 9 four times for
a total of five cycies
L.7.5.2 Thermal shock (see 3.7.2). Thermal shock testing shall be in accorcance with DOP-STD-167E,
method 4G20.  The temperature extiremes Tested shall be the spec1f1ed storage temperalure extremes. The
cpecial test conditions and moditications to method 4020 specified in a through C shal. appiy to these
e

x4

Pretest anc posi-test measurements of the cable outer diameter shalt be mace anc reportea.

visual 1nspection ot the specimen shall be accomplished using ten-power magnitication.

r

4 Tne change 1n optica. transmitiance shall be measurec after the test.

;- ~ Ao oo

4.7.5.3 Humidity (see 3.7.3;. humidity testing shail be accompiished in accordance with DOD-S
method 403C. Tne specia. tec: concitions and modifications te method 4C30 specitired 1n s anc {
1¢ these tests:

o

Pretest and posl-les? meacs, ter diameter shall be maoe anc reportec.

b Visual inspection of the specimer shal! be made using ten-power magnification

¢. The change 1n opticai transmittance shall be measured atter the test.

v¥.5.4 Storage temperature (see 3.7 .4). The specimen shall be subjected to 240 hours minimum of
re 1c the Low temperature extreme Dlus or minus 2°¢C. Following the Low temperature exposure, the

ollow temperatu
specimen shall be exposed to roor ambient temperature for a period of 24 hours, plus or minus 1 hour The
specimen shal{ then be exposed for 240 hours minimum to the high operating extreme ptus or minus 2°C

Following the high temperature test, the specisen shall be exposed to roos ssbient temperature for a pericc

of 24 hours, plus or minus 1 hour. The change in optical transmittance, in accordance with 4.7.3.2, shall
be weasured after the test. After the test, the specimen shall be visually examined using the ten-power

7.5.5 Barometric pressure (reouced) (see 2.7 .5). The cable snall be subjected to the test of
M1.-STp-20z. method 10%. test conditron €. with mountinc the same as that in normal service  Altitude

exposure snati be 1 hour, myromus Tre change 17 oUTyical transmittance 1n accordance with 4 T 2.2 snall pe

measurec foilowing tne tect

N
W~
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4.7.5.6 table life (see 3.7.6). flat extruded jacket material shall be tested in accordance with
MIL-STD-202, method 108 at the temperature and duration listed in table XIX for that particular material.

Fully assembled cable samples shall be tested in accordance with MIL-STD-202, method 108 for 240 hours at
310°C. The change in optical transmittance shall be measured after the test. The special test conditions
specified in a through ¢ shatl apply: .

a. Pretest and post-test measurements of the cable outer diameter shall be made anc reported.

b. Visual inspection of the jacket shall pe made using ten-power magnification.

~ Thea tanmecsila ctramcnth arnd alan~aatsnn ~Af Sha canand avenidad $lat ta~iat matansal ormall ~a
.~ I ACHIO LT 240 LiIh @Gild TLUWLA AL 1V LI Lirc ugc:u CALIWITU P VOl )C‘cl\"& MOLT 1IGL SHIQLL T
getersined in accordance with «.7.4.15 atter the test.

TABLE XIX. Cable life test conditions.

Jacke: material Aging conditions B
Thermoplastic 240 hours @ 110°C
- Thermoset - - 240 hours 8 110°C

?

4L.T.5.7 Freezing water immersion {ice crush) {see 3.7.7). The specimen shal!l be tested in accordance
with DOD-STU-1678. method 405C, except the specimens shall be cff reel and tooselv coiled and shall be
completely immersed ir water. The vecsel containing the water need not be seaied. Wnere radiant power 1s
1o be measured, the iInduced attenuation test of 4.7.2.2 shall be pertormec.

4.7.5.8 Weathering (see 3.7.8). flat extruded lacket material and the finished cable shall be tested in

accordance with ASTM-D-2565. 1tions spec1‘1ed n table XX. A 10 meter Lenath of cable shall be

r > i\ Df
strength anc elongstion Y accordance

sure
T

TABLE Xx.  J{onditions for weatherinc tests

(onditions

Xxenon arc lamp 6000 wWatts
Borosilicate giass filters
irradiance 0.35 Watts per square meter
at 340 nn
Procedure
Exposure -
arc lamp or 18 hours
Black panel temp 62 t 2°C
Relative humidity 50 = 2
percent

tWater 1¢ spraved onts the

Nt

~

arc lamp ¢ houre

C

i

!

t Temperature 25 = 2°C

I Relative humidity 90 to 9¢

percent

Total exposure 1200 hours

N
P
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4£.7.5.9 Ffluid immersion (see 3.7.9).

4.7.5.9.1 Cable jacket material. Specimens of flat extruded cable outer jacket material shall be
immersed in each of the fluids as specified (see 3.1) for the time and at the temperature specified. The

size of each specimen shall be in accordance 4.7.4.15. The specimen shell then be removed, blotted te

remove excess fluid, and suspended in the air at room temperature for not less than 3 hours, 30 minutes nor
more than & hours, 30 minutes. The tensile strength and elongation of each specimen shall then be
determined 1n accordance with 4.7.4.15.

4.7.5.9.2 Finished cabte. One specimen of finished cable shall be immersed in each of the fluids

specified (see 3.1) for the time and at the temperature specified. A 2-meter length of cable shall be
1mmersed such that the two ends are exposed to the atmosphere. After each 24 hour immersion, the specimen
shall be removed, blotted to remove excess fiuld, and suspended in air at room tempersture for not less than
3 hours, 30 minutes and not more than & hours, 30 minutes. After the test, the cable shall be tested for

diameter change.

4.7.5.10 Wicking (see 3.7.10). Wicking characteristics shall be tested in accordance with EIA-455-39.

The visual examination shall be made usi

n-power magnification.

]
Q)
o
fc\

esion or biocking (see 2.7 .11}, Blocking characteristiics shail be tested 1n
to quality the cabile jacket self-adhesior property The cabie specimen shail be
r Lus o= minus 2°C for a perioc of 48 nours orie- to testing tor

4.7.53.117 Jacket seif-adn
accordance with EIf-4S5-84
conditioned at the hhgl st

oranes temperature o
orage temperature f

blocking After the test exposure, the specimen shali be visualiy examined using ten-power magnification.

‘. i - T 7T AT r = = - iy b R i d L=

L.7.5 % Flammanilaty (see 35 757 Cables shall be testeg o accordance with 4.7 [ £.7.5 o,
anc 4.7.5.7C.% as cpecified (see 3.7

A 2 S B T T i S S, mathasd SO0

LI BN PN | flammapiiity (60 TE LT Juiy

p post-test visual examination

flame exiinguisning. C(abies snai. be subjected tc tne verticai fiammabiiity test of
1EZE-STL-382 . Specimer length anc guaniity shail be a: specified i IEEE-STD-3EZ Specimer snail be testec
usIng & ribbon gas burner. The 1ntormatyon specitiec r & through ¢ shali De reportec:

v. Perivod of time between burner shut ott and cessation of flame on the specimen.
¢. Overall distance of specimen jacke: damage above the burner.

4.7.5.12.3 Smoke generation and flame propagation (see 3.7.12.3). Cable shall be tested for smoke
generation and flame propagation 1n accordance wvith the Steiner Tunnel Test as described in UL-910.

.7.5.13 Shock (see 3.7.13). A 30-meter minimum length of cable shall be used for this test. The
specimen shall be subjected to grade A, type &, class | shocks as specified by MIL-5-901. Not less than 1
meter of t test specimen shall be mounteo tc simulate shipboard installatior in 2 cable tray (see

DOD-STD-2002, section &4). After completion o* the test, the cable shail be visually examined 1n accordance
with 4«.7.7. Tne change n optical transeittance shall be monitorec during and atter exposure using
equipment having a time resolution of 5C microsecond (us) or better.

L 7.5.%¢ Gas flame (see I 7.4 The gzc tlame tec: shail be conducted 1ir atcdrdanie with Ela L55-0
Wit tne exceptior that change 1n oDLICs. transmitlance isee 1.2.0° shal. DE MONITOrec curing the exposure
4.7.5.7% Water absorptror isee I T 151 yater absorption shall be determines using the gravaimetr:
meTnoe oY STM-DL-470 waitrn & water temperature of 1. s tor a2 continuous nerynt The exnoses
ethoc ¢ wite water temperature ¢ C a continuous 5. nerioc (DOSES
surface area of the tinished cable or cabie 13cket specimen shall not be than o square cm anc not

greater than 10 square cm.

4.7.5.16 Paint susceptibility (see 3.7.16). A Two meter sample of finished cable shall be wrapped around
a mandrel having an outer diameter equal to the minimum bend diameter of the cable. This cable mandrel
assembly shall be painted using paint in accordance with TT-P-645 and allowed to dry for 120 hours. After

drying the cable sample shall be removed from the ma
3 L

nd visually examined.
Na viIsuatily exar
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4.7.5.17 Tempest (see 3.7.17). The cable shall be tested for conformance to Tempest requirements in
accordance with MIL-STD-285.

4.8 Chemical tests.

4.8.1 Acid gas generation (see 3.8.1). The total emission of any soluble acids (pH less than 3) shall be
determined as foliows. The required apparatus is shown on figure 5. A weighed sample of the finished
cable, approximately 2.5 cm long, shall be placed in a silica boat which is put into the center of a silica
tube, 26 to 60 cm long with 3.7 to 15.3 cr of internal diameter. The silica tube shall be placed in the
tube furnace. An air supply, derived fror a blower or compressed air cylinder, at the rate of 1 liter per
minute, plus or minus S percent, shall be passed through the silica tube and ther through tfour absorber
flasks each containing 150 ml of deionized water. The furnace heating shall be commenced and the
temperature of the tube and sample shall be raised to BOO°C plus or minus 10°C over a period of
approximately 40 minutes and then held at temperature for 2 further 40 minutes. During the heating period,
ac1d gases produced will be carried over 1into the absorber flasks by the air flow. On completion of the
heating cycle, the fluids in the abtsorber flasks shall be titrated against 0.1 normal sodium hydroxide
solution using Conge Red as an indizator. The total titer indicates the totral soluble acids; 1.0 mt of 1.0
norma. sodium hydroxide sotutior s eguivaient to 3.65 mg of acid expressed as acic equivalent relative to
nvdreocrioric acid.

TEMPERATURE
CONTROLLEF

FIGURE 5. Ac)d gas generation test apparatus.
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4.8.2 Halogen content (see 3.8.2). To determine the total halogen content, the cable specimen shall be
tested as follows:

a. Fluorine - Approximately 1 gram of combustible finished cable shall be combusted in an

o convert fluorine to fluoride. Fluoride shall be determined by ion
trode technigque (Orion EA 940 lon Analyzer, or equal 3n accordance with ASTM

o
x
~
U]
[1]
3
-
n ~—~
w
e
N rt

celectivy
selectwv

D 3761.

t. Chlorine - Approxisately 1 gras of combustible finished cable shall be combusted n an
oxygen flask to convert chlorine to chloride. After combustion, the specimen shall be
mixec with mercuric thiocyanate anc ferric ammonium sulfate te develor a color. The

colored solution she!ll be measured for absorbance at 0.470 micrometers and compared to &
calibration curve to obtain the amount of chiorige present n accoraan e with ASTM D 512,
method C.

c. Bromine - Approximately 1 gram of combustible finished cable shail be combusted in an

oxygen flask to convert bromine to bromide. After combustion, the specimen shall be mixed
wvith fluoreszeirn and chlcramine T to cevelop a color. The colored soiutron shall be
nre at 0 S22 micrometers and compared to a calibratyon curve 1o obtain

(VS 4

measured for

the amount c* bromide present.

~ Tomdsma . Annras matis. 4 mrmm A cambictinle f3nichacd rabhle ehall ke feamhactoed In oan

o JVve T nic = ’\L‘U‘UA'I \'C\] i \;IIUH v LUBNIWUS L TvLE PN oINITL LoV LT Sligu L W Lulduvwo LNl aroQrne
oxygen flask tc convert iodine to iodide. After combustion, the specimern shall be
ox1dizes with potassium permanganate and aciditiec with phosphoric acid.  Potassium vodioe

anc starcr shzil be added tc gevelop & color  The coiored solutior shal. be measured tor
absorbance 2t (.57 micrometer anc comparec tc & calibration curve 1o obiain tne amount of

10d1ge present.

4.8.3. Toxicitv inder fsee 3.£.3;. The toricity index of the fimished cap
accordance witr NEGL-77F ar & cm length of cable shall be preparec n the toliowing manner. (o3t the ends

0f the exposec cable core material with a high temperature ceramic cement and alto- (< hours te cure. This
capping procecure shoulc eliminate g-ipping of the core materiais during tecting SuppoTt the cement caps
with @ rigid cilamping device Ic hold the caps I1n place ouring testing. FPosition the cabie sampie above the
tiame source at & 45° angle anc appty the flame sc that 1t 15 centered on the cabie sample. Tne combustion
gases shail be chemicaliy anz.yzec using caiomimeiric gas reaciion tubes.

4.&.4 Ffungus resistance (see 3. 4). (abiles anz materials used 1n the construciion of cable that are not
dentified as tfungus ine~t 1n MIL-STD-454, requirement & shall pe tested in accordance with MIL-STD-810,
method 508. The cabie specimen iength shall be 2 meters.

4.8.5 MNaterials tests for space applications.

4.8.5.1 Thermal vacuum outgassing (see 3.3.7.1). Non-metallic materials shall be tested in accordance
with ASTM-E-595.

4. 8.5.2 Matrerial flammability (see 3.2 7 2). Material samples shall be tested 1n accordance with NASA
Handbook (NHB) BOOL.1, test 1.

4.E.5.3 o0dor (see 3.3 7 3.  Material samples shal! be tested i1n accordance with NHE BD6C.1, test 6.

LB L Torioits (a2ttcasting (see 3.2 7 4 Mate-1a. sampies shall be testec :n accordance with NHE

‘ PACKAGING

(The packaging regu:-erente specitied herein apply onlv for girect Governmen® acauilsition. For the extent
ol applicabriity of tne packaging requirements cf the referenced documents listed n section 2, see 6.2.)
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vailable for fp<r1m

mes the minimum bend

[~']

without unu1nd1ng. The reeL or spool shall have an lnner d1ameter g ter than two t
radius of the cable.

5.3 Marking of reels and spools. In addition to the marking specified in MIL-STD-129, each reel or spool
shall be marked with the length of individual continuous tengths of cable wound thereon. A warning label

=xak sza nerconne!l to eyercize s wba oo dl G § = t €ibanme
V v L
1

shall be applied to each reel 1o asvise personnel to exercise caution n the handling of optical fibers.
This label shall alert personnel to avoid skin puncture and contact with tne eves. In addition, interior
packages and exterior shipping containers shall be marked in accordance with MIL-STD-129. The
identificatron marking shall contain tne following information:

CABLE, FIBER OPTICS
Specification sheet part no.
Specification MIL-C-85045
Length: peters

Size:

Nate A% manmitartiire

Date of manutacture

hame of manufacture
&. NOTES

(Tmis section contains information cf a general o- expianatory nature that may be nelptul, but 1s net
mandatory.;

coverec by 1his shecification are intended tor use 1n the
where thelr pertormance characteristics are reguirec.

¢.%" Interded uce Tne fiber optic cable
toliowing applications as specifrec (see 3.

a. Fixed plant. Usec n systems 1n fixec locations 1ncluding 1nooor, outdoor aerial, airect
pburyal, ouct, and undersea applications.

t, Tactrcal Concernec with use 1n nor-vehicular ancd mobrie militarized svstems,

g}

Space. Whicr 1nvolves use 1n vehiclez and/or svstems deploved in outer space.
¢ Avionacs Invotving use 1 aircrett or missice svotems

e. Smipboard. Involving use Ir svstems deployed 1r & mobile marine environment (on boarc or

g. Other specialized military applications.

6.1.17 Temperature rating. Temperature ratings as specified 1in soec1f1g tion sheets pertayning to this

specification represent the maximur permissible operating temperature range of the cable.

€.1.2 Materials compatibility. The jacketing systems of the fiber optic cables covered by this
specification may be oegraced by certain fiuiags or compounds. 1t such gegradation occurs, the fluilags or
compounds anc the conaitions necessary fo~ faijlure shall be added tc the speci*ication sheet as a
orecgutiocner. note

(SN JOmHATIBY Ty note Jne apsulation svatems 0° polveinviidene fLuorioe Yacketed cante:r of tnte

spelrticatiorn ma. be oegraaec v contact witr hvarautic fTuungr of the ohosphated estes tvype &' niar
tempereture Cabies 07 this speciticetion wi1lh poivvinviidene fiuom1ge jacket:s are not recommenaec for
apptications whers the. wilo be 1n conlact with hyarauirc filurds ¢ phosphate ester typeo a8t temperatures
apove 5C7C
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d. Complete cable part number.
e. Jacket and fiber color required (see 1.4.2 and 3.4.3).
f. Applicable marking of reels and spools (see 5.3).

¢. Level of packaging anc packing required (see 5.1).

- Msmsoiin smmneob (s memmramiin e mmbila | ammtbk (caz X amA <2
LK} Ainamuir aLigpilabile CUNLINUOUL Ldbloc Lonyln LoeT o. 1 anu .24/
3 Jotal ouantity c¢f cavle reguired.

) Meter marking reauirements (see 3.1 and % B)

k. Equivalent test methods, 11 other than as specified (see 4.7).
[ )

(. Length of catie per reel (see .2

m. Data requirec.

¢.2 gualification. Wilh respec? tc Drodusts reguiring quailfication awards will be made enly for
Droaucts wnich are, 3t the time of award of contract, qualifiec for incilusion in the applicable Qualitied
Froducts List QPL-8504%, whether or not such producte have actually beer sc listec bv that date. The
attentron of contractors 1s caliec ¢ these reguirements, and manutacturers are urged 1o arrange 1o have the
rroducts that they propose tc cffer to the Federal Government, tested to- aualdificatior irm corder that they
may be eilgibie To be awarded contracts or purchase orders for the proqucts covered by tnis specitication
The activity responsibie for the Quzilfied Frooucts L1st 1s the Naval See Systems lommanc. SEA 5312,
washington, DC 20362-5107, however, information pertaining to quaiificatior of productc may pe obtained from

the Defense Electronics Supply Center, ATTN: DESC-EQ, Dayton, OH 45444-5000.

6.3.1 Provisions ooverning gualitication SD-&. Copies of Provisions Governing Qualification SD-6 may be
obtained upon application to Commanding Officer, Naval Publications and Forms Center, 5801 Tabor Avenue,
Philadelphia, PA 19120.

6.3.2 Conformity to qualified sample. It is understood that cable supplied under 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 ocualification sample shall

LOvVe ovec ges Quas =a¥

constitute cause for rejection.
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6.3.3 forwarding of qualification samples. Samples and the manufacturer’'s certified test reports shall
be forwarded to the testing laboratory designated in the letter of authorization from the activity
responsible for qualification (see 6.3). Samples will be plainly identified by securely attached, durable
tags marked with the following information:

= Comnta $am mialifrratinn toct '

a. JGIWLC [ *a] qUO\!I TLQL TV Lo,

b.  “MIL-C-BSO45E".

c. Specification sheet part number.

d. HManutfacturer's name and code numder

e. Manufacturer's part number.

f. <(omprehensive description and prime manufacturer's name and formulstion number of the base
materials from which the product s made (This infoermation witl not be divulged by the

Government )

g. Place ana date of manutacture o samcle.
t Submittea by (name) (date) for qualification rests in accordance with the requirements of
MIL-(-85045 under authorization (retference authorizing letter).

0.4 Fersonne!l safets {are shoulc be tarer wher handling the very tine (small diameter) ontical fibers
10 prevent swan puncture orf cortact of tiber with the eve ares. Aiso direzt wviewing ¢t the optical
terminal face of a terminated cable, while 11 15 propagating oplical energy, is not recommendec unless the
radiatior. 1s 1n the visibte portion of tne opiical spectrum. of lo. power, anc needecd 10 pertorm test

< no

examination t obtainable by other metnhods.

2.5 Definitions. The folilowing aetinition: of terms 1n this accument are generally accepter by the
obtical *iber cablie manufacturing Indusnt~ies El&-440 anc FED-STD-1C3T mav be usec as aoditionzl references
10" deTinitions O terms relatec o 1idber oplics

¢ 5 % Binger. A binger g a siring o tape which ties together g number of tipere oufferec fibers or
6.5.2 Bufifered fiber. & buttfered fibter 15 3 coated optica: tiber augmented with an additional coating or
putfer jacke: to protect the fiber anc render 1t more visible and manageable.

6.5.3 Cable bundle. A cable bundle 1s a number of fibers, butfered fibers, ribbons, or OF({'s, grouped
together in the cable core within a common protective layer.

€.5.4 Cable bundle jactet. A cable bundle jacket is the material which forms a protective layer around 2
bundle of fipers, buffered fibers, ribbons or OFCC's.

¢.5.5 Cable core. C(able core 15 the part of the cable interior to the outermost jacket.

¢.5.6 Cabie core componert Cable core component is a part of the cable core, such as 2 buttfered fiber,
QFCC, cable bundle  ~3bbor and derhaps Gthes parts

¢ L7 Mimaimur benc racdiuc Minamur Dens radlus e the minamunr a0 tur el &oLabies ma. eonert 100
exlenaec periyog:s C¢* time with no dearadal or rooptical periormanie

e S & OFlL Ar QFC0 16 & pulfered “apes augmentec wWith & Conzentr il (ayer o streng!'n memperc anc ar
overall jacket.

6.5.9 Ribbon. A ribbon fiber optic cable is a cable made up of optical tibers arrayed and maintained 1n
this lateral position by various means
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¢ .6 Part or ldentifying Number (PIN).
M85045 /X - XXX
[ ! a

Fiber optic cable | { !
basic specification :
fibe- optic cable
specification sheet (see 1.2.1 13 !
Se~val number (alpha-numeryc’
Comme ! = - LM/ L bENA'A R
oXample. NSoUS /o=
€ 7 Subject terr (kev word listing’

Aperture, nume-1cal

Armor sheathing

Attenuation

Ranagidth

Bangwidth

Cable

Crosstall

Diamete- cabie

Dielectric corstruction

filammability

Optical tiber
. & (nange: from presious 1ssue ksterisks tor vertical linec’ are

tignges with respelt 1C the previous lssue gue 10 The ertensiveness ¢f

Custodians:
Army - CF
Navy - SH

Air force - E5

Review activitiec:
Army - AR, AV M
Navy - EC, CS
Arr Force - 13, 17, 19, BC, 9C. 9%
DLA - ES
NASE - NA

User activity:

Arr force - 1

CONCLUDING MATERIALS

not

Tne

The PIN shall be constructed in accordance with the following:

eeedd a1 thas revysion te cent

rnanges

Preparing activity.

Navy - SH
Agent:

DLA - ES
(Froject 6015-0025
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1. The preparing activity must complete biocks 1, 2, 3, and 8.
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ieu 7 should be given.

2. The submitter of this form must complete blocks 4, S, 6, and 7.
3. The preparing activity must provide a reply within 30 days from receipt of the form.

NOTE: This form may not be used to request copies of documents,

requirements on current contracts. Comments submitted on this form do not constitute or nmpl) authorization to

waive any portion of the referenced document(s) or to amend contractual requirements.
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