
L c 8504-5/METRIC
. .

AMENDMENT 1

MILITARY SPECIFICATION 26 May 1995

CABLES,FIBEROPTICS;(METRIC),
GENERALSPECIFICATIONFOR

Thisamendmentformsa part ofMIL-C-85045E,dated
21May1992,,andis ap roved for use by all Oepart-

/ments and Agencieso the Departmentof Defense.

PAGE 1

1.2.1, line 2: Delete “singleletter”and substitute“singlenumber;.

TABLE I. footnotes.deleteandsubstituteasfollows:

“~/ The cable is constructed using buffered fibers (see 6.5.2) with no individual protective jackets .
or strength members.

~/ The cable is constructedusing OFCCS (see 6.5.8)that are not groupedinto bundles having bundle
jacketsor binders.

~/ The cable is constructedusing bufferedfibersor OFCCS that are groupedinto cable bundles
(see 6.5.3)with bundle jacketsor binders.

~/The cable is constructedusing fiber ribbons (see 6.5.9).”

PAGE 2

2.1.1. SPECIFICATIONS.MILITARY.delete the following:

“MIL.C-572 - Cord, Yarns and hionofila~ntsOrganicSyntheticFiber.”

PAGE3

STANDARDS.IIIILITARY.followingMIL.SID-2003,add:

‘MIL-Sl-Ci-2042. Fiberoptic Topology InstallationStandardMethodsFor Naval Ships.”

PAGE 4

2.2. after EIA/TIA-455-25,add:

“EIA/TIA-455-32 - Fiber optic CircuitDiscontinuities”.
-.,

EIA-455-104. delete existingtitle and substitutethe following:

“FiberOptic Cable CycTic FlexingTest.”

PAGE 6

Oetete the 3 lines preceding3.3-4 at the top of the page.

3.3.4, delete and substitute:

“3.3.4 Strenqthmembers. Unless otherw.se specified,strengthmembersshall be aramid yarn, glass
fibers.composites,or combinationsthereof (see 3.1).-

3.4.line7: Delete “shortterm minimumbend diameter”and substitute“shortterm (dynamic)minimum
bend diameter (see 6.5.10)”.

Add the following at end of paragraph:

“The long term (static)minimum bend diameter(see 6.5.7) shall be as specified(see 3.1).”

3.4.1. line3: “Delete“The softeningpoiritof the fiber and coatingsshall not be lower than 85”C.”
and substitute “The fiber and coatingsshallmaintaintheir’physicalcharacteristicsat temperatures
not greaterthan 85°C.”
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PAGE 7

3.4.2.2.1: Delete and substitute:

“3.4.2.2.1 OFCC .iacketcolor coding. Unlessotherwises cified (see 3.1). individualOFCCljackets-
shall be color coded f ror identificationby solid colors as s own In table III. The limits for all colors,
except rose and aqua, shall be in accordancewith MIL-STO-1O4,class 1.” The limits for rose and aqua shall
be in accordancewith table IV. For cabledesignswith more than 12(OFCCS within a bundle, the’OFCCs may be
marked for identificationin lieu of color coding.”

PAGE8 ~
I

Table IV: Delete and substitute:

“TABLE IV. kiunsellcolorlimits for color numberseleven and twelve.

Munsell notation
Syllbol Rose Aqua
Centroid 10RP 8/6

u+
10BG7/6

2.5R 816
H-

2.5B 7/6
7.5RP8/6 7.5BG7/6

v+ 10BG”7.5/4-6
v- 10RP”7/6
c+

l::&6j~~6

c- 10RP-8/4 10BG7/4

PAGE 9.

TABLE VI, delete “1/- and substitutethe.following:

‘~/ The change in opticaltransmittancerequirementfor freezingwater immersion.gas flame ~and shock
are for the specifiedtest len~h and shallnot be normalizedfor one kilometer.- ~

PAGE10 I
I

3.6.8. delete and substitute:. 1

“3.6,8 ;mpact. Whent ested in accordancewith 4.7.4.8.the cable shall meet the followingr&quirements:
a vlsua examinationof the cable jacketshall revealno cracking.splitting.or other defect to permit
jacketpenetration. The jacketmay crackor spliton any low temperatureimpactafter the second low
temperatureimpact. The change in opticaltransmittanceshall not exceed the value specifiedin
3.5.2 after the test.”..

I
PAGE 11

I

I

3.6.12.2.line 2: Delete “5 mm” and substitute“20.0mm-. 1

Add the following sentence at the end of the paragraph: I

“Splittingor crackingof the cable betweenthe gland nuts (insideof the stuffingtube) is allowed.-

PAGE 12 1.

TA8LE VII, delete and substitutethe following:
I

‘TABLEVII. Temperatureranqes.

Application Operatingrange (“C) Storagerange (“C)
Ground tactical (T) -46 to +71 -54 to +85;

Shipboard(B) -28 to +65 -40 to +70 ~/
Ground benign (G) -40 to +75 -40 to +75

Aircraft (A) -46 to +125 -54 to +125
Space (S) -60 to +85 -60 to +85,

~1 The shipboardnonoperationaltemperaturerange 1s the same as the shipboardstoragetemperaturerange.”

I

2 I
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3.7.8, line3: Delete “shall be 75 percent” and substitute “shall be not less than 75 percent”.

Line 4: Delete “Unlessotherwisespecified(see 3.1), the requirementsof 3.5.2 shall be met
after the test.”

PAGE 13

3.7.9, line 4: Delete “morethan 10 percent”and substitute“greaterthan 50 percent”.

3.7.13,delete the last sentenceand substitute:

‘Unlessotherwiiespecified(see 3.1), discontinuitiesshall not have a magnitudegreaterthan the
value specifiedin 3.5.2anda durationgreaterthan50US.”

3.7.17,deleteandsubstituteasfollows:

“3.7.17Ternest.
“+

When specifiedand tested in accordancewith 4.7.5.17.the shieldedenclosure
containln~t e cable penetrationshallmeet.therequirementsof NASCEM 5204, appendixA (NSA 65-5) and.
appendix~ (NSA 65-6)’.”

4.5.1,line 2: Delete “6 sampleunits.”and
one a minimum of 0.5 km in length.
minimum of 0.5 km in length .-

The 1 km

4.5.1.2: line5: Delete “subjected
inspectionsof.”

PAGE 15

substitute 02 sample units. one a minimum of 1 km in lengthand
sampleunit shall be cut to form two sample units. each a

PAGE 16

tothe inspectionof. and substitute“subjectedto theapplicable

PAGES17. 18. 19

TAME VIII.delete and substitute:

“TA8LE VIII. Qualification inspection.

Inspection ~ Requirement Test Specimen uantity
paragraph paragraph %and lengt ~/ ~/

@!Ill

Visual and mechanical 3.4. 3.9, 3.10 4.7.1 3 units 0.5 km each 3/
,. Attenuation rate 3.5.1 4.7.3.1 3 units 0.5 km each~/

Group 11

Crosstalk 3.5.3 4.7.3.3 3 units 0.5 km each~l
Tempest 3.7.17 4.7.5.17 lunit 6m~/

Grouo III

Temperature cycling 3.7.1 4.7.5.1 2 units 0.5,kmeach~/

Humidity
(1 on reel, ,1 off reel)

3.i’3 4.7.5.3 2 units 0.5 km each 6/
Storage temperature 3.i’~4 4.7.5.4 2units 0.5,km each&
Low tern rature

F
3.6.3 4.7.4.3 2 units8meach~l

flexl llity (coldbend)
Cyclic flexing 3.6.4 4.7.4.4 6units 5meach~f

(2 units foreach temperature)
Crush 3.6.5 4.7.4.5
Cable twist-bending

2 units 5 m each 7/
3.6.6 4.7.4.6 6 units 5 m each~f

(2 units for each temperature)
Impact 3.6.8 4.7.4.8 2 units 5 meach~l
Barometric pressure 3.7.5 4.7.5.5 1 unit .46 km~/

(reduced)
Cable life 3.7.6 4.7.5.6 2uriits300 meach7/
Tensile loading and 3.6.1 4.7.4.1 2 units 150 meach~/

elongation
‘$ee footnotes at end of table.

3
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TA8LEVIII. Qualification’inspection- Continued.

Inspection Requirement Test Specimenquantity
paragraph paragraph and1engthAl~1

Group III (Continued) I
I

Operatingtensi1e 1oading
Freezingwater irmnersion
Fungus
Knot
Cable element
removabi1ity

F1ammabi1ity (60 degreeangle)

w

Thermal shock

Gas flame
Weathering

F1uid immersion

Paint susceptibi 1ity
Jacket self adhesionor

blocking
Shock
Dynamic bend
Hosing: Low pressure

Hydrostatic
Radial compression
PressureCYC1ing
Corner bend

EQ!L!l

Dri ping
?Cab e jackettear
strength

Cable jacketmaterial
tensi1e strengthand
elongation

Cable abrasion
resistance

Cable shrinkage
Durabilityof
identification

Ribbon del-amination
Smoke generationand
flame propagation

Flame extinguishing
Wicking
Water absorption

Group VI

Acid gas generation
Halogen content
Toxicity index
Thermal vacuum
outgassing

Materialflammability
Odor

3.6.1.1
3.7,7
3.8.4
3.6.10
3.6.18

3.7.12.1

3.7.2

3.7.14
3.7.8

3.7.9

3.7.16
3.7.11

3.7.13
3.6.2
3.6.12.1
3.6.12.2
3.6.7
3.6.11
3.6.9

3.6.13
3.6.14

3.6.15

3.6.16

3.6.17
3.6.19

3.6.20
3.7.12.3

,:.;.:;.2

3:7:15

3.8.1
3.8.2
3.8.3
3.3.7.1

4.7.4.1.1
4.7.5.7
4.8.4
4.7.4.10
4.7.4.18

4.7.5 .12.1

4.7.5.2

4.7.5.14
4.7.5.8

4.7.5.9

4.7.5.16
4.7.5.11

4.7.5.13
4.7.4.2
4.7.4 .12.1
4.7.4 .12.2
4.7.4.7’
4.7.4.11
4.7.4.9

4.7.4.13
4.7.4.14

4.7.4.15

4.7.4.16

4.7.4.17
4.7.4.19

4.7.4.20
4.7,5 .12.3

4.7.5 .12.2
4.7.5.10
4.7.5.15

4.8.1
4.8.2
4.8.3
4.8,5.1

4.8.5.2
4.8.5.3
4.8.5.4

2 units 15dm each 11/
2 units 30’meach~~
2 unitsO.5meach7/
6 units 5 d each 8/-
2 units 0.5meacli~/

2 qnits 6rneach~/

1
lunit O.49 km~/
(on reel) ~
1 unit 10m12/
1 unit 2 ml~~ and 3
samples 13/
1 unit 2%’12/ and 3
samples~l~or each
fluid ~
2units 2ni 14/
1 unit30rni/

material

material
specified

1 unit 30 M 12/
1 unit 150,m~5/
lunit 1.5m T2/
lunit 2m127
1 unit 10m32/
1 unit 30 niXZ
2units5rn~/

I

I
1 unit 30 cm12/
3 units 1 rne~h~l

5 units ~i
I

4 units 2 rneach~l

3 units 0.5 meach 14/
3 units 2 meach~~

3 units 2 M each Ml
220 m~l

1 unit 50rn 12/
2 units 2 m ~/
2 units HI

I

1 unit 1 m20/
1 unit 1 m12U/
1 unit 1 m;20/
1 unit 1 m;l#

1 unit 1 m!20/
1 unit 1 mZ3/
1 unit 1 m~~/

3.3.7.2
3.3.7.3

Materialtoxicity
(offgassing)

3.3.7.4
r I

1/ Toleranceon 0.5 km length is plhs or minus 10 percentprovidedresultsare normalizedto,1 km.
~/ Toleranceon shorter1engths is plus or minus 10 percent.

A
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TABLE VIII . Qualification inspection - Continued.

3/ The visual and mechanicalins ection shal1 only be conducted,on a 2 m sectionof each sample.R?/The same samplesas used in t e VIsual and mechanical inspection shal1 be used.
5/ A specimen cut from one of the visual and mechanical inspection test samples shal1 be,used.
~/ The same samplesas used in the temperatureCYC1ing test shal1 be used.
~/ A specimencut from each sam le useclin the temperatureCYC1ing test shal1 be used.

I8/ Three specimenscut from eac sampleused in the temperatureCYC1ing test shal1 be used.
~/ One of the samplesused in the temperatureCYC1ing test shal1 be used.
10/ A specimen cut from each sample usecl in the 1i fe test shal 1 be used.
~/ The same samples as used in the tensile1oading and elongationtest shal1 be used.
Z?/ A specimen cut from the sampleused in the thermalshock test shal1 be used.
T3/ Three jacket materialsamplesas spe!cified in 4.7.4.15shal1 be used in this test..
i?/ Specimenscut from the sampleused in the thermalshock test shal1 be used;
~/ A specimen cut from the sample used in the thermal shock test or one of the samples used in the

ten~i1e 1oading and elongationtest shal1 be used.
16/ Jacket materialsamplesas specifiedl in 4.7.4.15shal1 be used in this test.
~/ Specimenscut from the sampleused in the thermal shock test shal1 be used. Two specimensshal1 be

used for scrapingabrasiontestingand two specimensshal1 be used in the cable to cable abrasion

18/ ~t~%rnen consistingof severalpieces,each cut from sarnples used in previoustests, shal1 be used.
I~/ Jac et materialsamplesas s ecifiedin 4.7.5.15shall be used.R~/~es~fin cut from one of t e samples used in the temperatureCYC1ing or thermalshock tests shal1

PAGE 19

TABLE IX,

4.6.3.1:

requirementcolumn,delete “3.4,3.8, 3.9- and substitute“3.4,3.9, 3:10.”

PAGE20

Delete and substitute:

“4.6.3.1 SamplinqP1an. Two sampleunits shal1 be selectedfrom those types coveredby a simle
specification sheet within 12 months after the date of noti.f i cati on of qualification and during every 12
month period thereafter. except when the total productionin a 12 month period is less than 2 units of
product (2 km) or a total of 24 months have elapsedsince the inspectionwas performed,in which case only
one sample unit shal1 be tested.”

Table XI: Delete.

PAGE 21

4.6.4, 4.6.4.1,delete in its entiretyand substitutethe following:

“4.6.4 Periodicinspection. Periodicinspectionshal1 consist of group C. Exceptwhere the resultsof
these inspectionsshow noncompliante with the applicablerequirements(see4.6.4.1.4).deliveryof
productswhich have passed groupsA and B i nspectlons shal 1 not be delayedpendingthe resul ts of
periodic inspection.

“4.6.4.1Group C inspection. Group C inspectionshall consist of the inspections specified in table XII.
In cases where certain requirement and tests are applicable only when s ci fied (see 3.1). these tests
shal1 be conductedin order shownwhen specified(see 3.1). rTests whic are not specifiedin the basic
specification or specificS1ash sheet.asapplicableto a specificcable constructionshal1 not be
conducted.Group C inspectionshal1 be made on sampleunits selectedfrom productionunits which have
passed the groupsA and 8 inspection.

“4.6.4.1.1 Samlin+: Three sampleunits shal1 be selectedfrom those types coveredby a single
specification s eet w~t In 36 months after the date of notification of qualification and every during
every 36 month period thereafter. except when the total

“f
reduction in a 36-month period is less than two

units of product (2 km) inspectionneed not be made untl productionis at 1east 2 units of product.

“4.6.4.1.2 Fai1ures. If one or more specimens fai1 to pass group C inspection, the production unit shall
be consi der~ve fai1ed.

“4.6.4.1.3 Dispositionof sam~le unitS. Specimensthat have been tested to group C inspection shal1 not
be delivered on the contractor purchaseorder.

5
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“4.6.4.1.4Noncompliance. If a sample fai1s to pass group C inspecti on, the manufacturer shal1 notify
the qual ifying activity and the cognizantinspectionactivityof such fai1ure and take correctiveaction
on the materialsor processes,or both, as warranted. Acce tance and shipmentof the product shal1 be

Ydiscontinuedunti1 correctiveaction,acceptableto the qua 1fying activity,has been taken.1After the
correctiveaction has been taken, groupC inspectionshal1 be repeatedon additionalsam 1e ,units (al1

Itests and examinations,or the test which the originalsamplefai1ed, at the option of t e qualifying
activity). Grou s A and B inspectionsmay be reinstituted:however,final acceptanceand shipmentshal1

Ybe withhelduntl the group C inspectionhas shown that the correctiveactionwas successful,.In the
event of fai1ure after reinspection. informationconcerningthe fai1ure shal1 be furnishedto the
cognizantinspectionactivityand the qualifying activity.”

PAGE 22

Table XII, group”III: Delete “Life (elevatedtemperature)”and substitute“Cable1ife:“
I

I

TABLE XI1, group IV,delete;
I

Shock I 3.7.13 I 4.7.5.13 1
1.

I

PAGE 23

Table XIII: Delete.

PAGE24 I

4.7.1, add the fol1owing at the end of the paragraph: I

“Vi&Jl inspectionof the cable may be 1imitedto the cable mds and the exposedsurfaceof ~he
Unspooling of the cable to inspectthe unexposed’portions is not required.0

PAGE 26

4.7.4.4,line 4: Delete “one hour” and substitute‘two hours”.
I
I

PAGE 27
I

4.7.4.6.line 6: Delete “1 hour” and substitute“two hours-.

4,7.4.7,add the followingafterthe 3rd sentence: I

“The insert block inner diametershal1 be not greaterthan 1 mm 1arger than the cable outsidediameter’.”

Line 6: Delete “5.6 kgm” and substitute“5.6 N m“. I
4.7.4.8. delete and substituteas fol1ows:

“4.7.4.8 Impact (see 3.6.81 A lengthof cable specimenshal1 be tested in accordancewith EIA~455-25.
The specimenshal1 becondl~ionedatthetesttemperaturefor a durationnot 1ess than two tpurs before
conducting each test, The change in opticdl transmittanceshal1 be monitoryd after testing.,During the
1ow temperaturetest, after the secondCYC1e. “thetest shal1 be temporari1y halted and the cable jacket
shal1 be visual1y examinedin accordancewith 4.7.1. At the com letionof each test. the cable jacket
shal1 be visual1y examinedin accordancewith 4.7.1. KThe test s al1 be conductedat the coqditions
1isted in table XVII for’the applicationspecified.”

I

TABLE XVI1, shipboard(B), temperatureCO1umn, delete “operating”and substitute“nonoperating’i.

PAGE29

4.7.4 .12.2.,delete and substitute as follows: I

“4.7.4 .12.2 H drostatic. A ful1y assembledcable specimenshal1 be tested in accordancewith the
procedure s~-ein. one end of the specimenshall be fitted into the appropriatesize of
stuffing tu e in accordancewith MIL-STD-2042. The specimenend shal1 protrudefrom the stuffingtube a
minimum of 0.5 m and a maximumof 0.75 m. The stuffingtube shal1 be torquedto 41 N m and!
preconditionedat ambienttemperaturefor 24 hours. The stuffingtube shal1 then be retorquedto 41 N m
and the cable internalcom orientstrimmedflushwith the cable jacketend. Water pressureshall be

Ba plied to the stuffingtu e end of the specimen.R The water pressureshal1 be gradual1y appliedu to
Yt e specifiedvalue (see 3.1) over a 3 to 10 minute time period and then held for 6 hours. ;Water eakage

I

6.

I
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;~r~~hl~h;specimenandS1ippageofthecableinternalpartsshal1 notexceedthe values.specified
. . . .

4.7.4.16.1.1,delete the second sentenceand substitute:

“The tester shal1 rub an edge (a drum with an abradingedge. or equivalent.as shown in figure 2A shal1 be
used) repeatedlyover the upper surfaceof the specimenin such a osition that the 1ongitudinal axis of

Rthe edge and the specimenare at right anglesto each otherwith t e edge and outer surfaceof the
s ecimen in contact. The clampedend of the cable ihal1 be positionedsuch that the abradingelement
Ba rades the cable for the length specified. The abradingelementsshal1 consistof high speed tool bits

which have been ground on two adjacent1ongitudinal sidesto produce a single,sharp 90 degree
longitudinaledge, free of visiblenicks.”

Add new figure 2A:

CunPotlmw’m A1-rAal SPErxww
HID 10 F1~ SWWACK

-.

FIGURE2A. Scrapinqabrasiontest apparatus.

PAGE 30

4.7.4.16.1.2.line 1: Delete “0.7 kg” and substitute“0.45kg”.

Line 2: Delete “Five”and substitute“Two”.

Delete the last sentenceand substitute:

“Each test shall be discontinued when the specified number of cycles is attained for each of the two tests
performed on each specimen. ”

PAGE 33

4.7.5.3C: “Delete “after” and substitute “during and after. ”
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4.7.5.4,

Line 4:

4.7.5.13,

MIL-C-85045E
AMENDMENT1

line 2: Delete “lowtemperatureextreme”and substitute“low storagetemperatureext~eme.”

Delete “high operatingextreme-and substitute“high storagetemperatureextreme.”

PAGE 35 I
~

delete the last sentenceand substitute: I

“Signaldiscontinuityshall be monitoredduring the test. in accordancewith EIA-455-32.with equipment
having a time resolutionsufficientto resolvediscontinuitiesof durationnot less than 50 ~.”

PAGE 36 I

4.7.5.17,delete and substitute: I

“4.7.5.17Tempest.The cable shall be tested for conformanceto 3.7.17in accordancewith MIL-STO-285.
The cable shall be tested as part of a penetrationof a shieldedenclosure. The shieldedericlosure
penetrationshall consistof the fiber optic cable passingthrough a waveguidewith an insidediameter
to total length ratio of 1:24.”

4.8.1, line 12: Delete “1.0 ml of 1.0 normal”and substitute”l.O ml of 0.1 normal.” I

PAGE40 ~

6.5.7, delete and substitute: I

“6.5.7Lonq term minimum bend diameter. Long term minimum bend diameteris the minimum dia~~terat which
a cable may be bent for extendedperiodsof time with no degradationin opticalperformance,,

Following6.5.9.add:
,

‘6.5.1O Short term minimumbend diameter. Short term miniinumbend diameteris the minimum diameterat
which the cable may be bent for short periodsof time (such as during cable installation) with no
permanentdegradationin optical~rformance.”

I
I

PAGE 41

6.6. delete “Serialnumber (alpha-numeric)-and substitute“Two or three characteralpha-numeric-.
I

8
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Custodians:
Army - CR
Navy - SH
Air Force - 85
NASA - NA

Review activities:
Army - PJ1.AV. MI
Navy - EC, OS
Air Force - 13. 17. 19. 80. 90. 99

MILC-85045E
AMENDMENT1

CONCLUDINGMATERIALS

Preparingactivity:
Navy - SH

Agent:
DLA - ES

(Project6015-0029)

DLA - ES

. .
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