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MIL-H-24626(NAYVY)
27 November 1987

MILITARY SPECIFICATION

HARNESS ASSEMBLIES, CABLE, PRESSURE-PROOF,
FIBER OPTIC
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Tnis specification 1s approved for use withia the
Department of the Navy and is available for use by all
Departments and Agencies of tne Department of Defense.

| 1. SCOPE

: 1.1 Scope. Tnis specification covers the requirements for fabrication and test of
fiber optic pressure-proof cable harness assemblies intended for use with fiber optic
cable utilizing one or more single-fiber transmission eiements.

2. APPLICABLE DOCUMENTS

2.1 Government documents
2.1.1 Specifications and standards. Tne f0110u1n? specifications and standards
form a part 07 Thnis specitication to the extent specified herein, Unless atherwise
specified, tne issues of tnese documents snall be tnose listed in the issue of tne
Department of Defense Index of Specifications and Standards (DODISS) and suppiement
thereto, cited in the solicitation.
SPECIFICATIONS
MILITARY
Mi.-5-501 - Snock Tests, Hl {High-Impact); Snipboard Machinery,
Equipment and Systems, Requirements for.
MIL-M-2404: - Molding and Potting Compound, Chemically Cured,
Polyurethane.
MIL-P-240628 - Penetrators, Hull, Connectorized, Connectors,
Pressure-Procf, Fiber Optic, Submarine General
Specification for.
MIL-C-55442 - Caple Assemblies and Cord Assemblies, Packaging of,
DOD-C-85045 - Cable, Fiber Optics, Genera) Specification far
{METRIC).
MIL-H-24626/1 - Harness, Assemblies, Cabie, Pressure-Proof, Fiber
Optic.
STANDARDS
MILITARY
MIL-STD-167-1 - Mechanical Yibrations of Snipboard tquipment (Type I -
Environment and Type Il - Internally Excited).
MIL-STD-810 - Environmental Test Methods and Engineering Guidelines
MIL-STD-1344 - Test Metnods for Electrical Connectors.
TBeneficial comments {recommendations, additions, deretions) and any pertinent datal
lwhich may be of use in improving this document should be addressed to: Naval Sea |
) lSystems Comaand (SEA 5523), Department of the Navy, Hashington, DC 20362-5101 by |
’ jusing the self-addressed Standardization Document Improvement Proposai i
e 1{DD Form 1426) appearing at the end of tnis document or by letter, !
i AMSC N/A FSC 6020

DISTRIBUTION STATEMENT A. Approved for pudblic release; distribution is unlimited.
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2.1.2 Other Government publications. The following other Government publication
forms a part of this specification to the extent specified herein. Jnless otherwise
specified, the issue shall be that in effect on the date of the solicitation.

NAVAL SEA SYSTEMS COMMAND

NAVSHIPS 0962-LP-022-2010 - Submarine Outboard Cables Molding and
Inspection Procedures for Fabricating
Connector Plugs, TM.

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

2.2 QOther publications. The following documents form a part of this specification
to the extent specified herein. Unless otherwise specified, the issues of the
documents which are DOD adopted shall be those listed in the issue of the DODISS
specified in the solicitation. Unless otherwise specified, the issues of documents
not listed in the DODISS shall be the issue of the non-Government documents which is
current on the date of the solicitation.

ELECTRONIC INDUSTRIES ASSOCIATION (ETA)

EIA-455-34 - lIlnterconnection device Insertion Loss Test. (DOO Adopted)
EIA-455-51 - Pulse Distortion Measurement of Multimode Glass Optical
Fidber Information Transmission Capacity. (DUD Adopted)

(Application for copies should be addressed to the Electronic Industries
Association [EIA), 2001 tye Street, N«, Wasnington, 0C 200Z0c.)

2.3 Order of precedence. In the event of & conflict between the text of this
specificatior ant tne references citeg herein {except for associated detail
specifications, specification sheets, or MO standards), theo text of thnig
specification shall take precedence. notning in tnis specification, however, shall
supersede applicable laws and regulations unless a specific exemption has been
obtained.

3. REQUIREMENTS

3.1 Specification sneets. The individual item requirements shall be as specified
herein and 1n accordance with the applicable specification sheet. In the event of
any conflict between the requirements of tnis specification and the specification
sheet, the latter shall govern.

3.2 First article. When specified (see 6.2.1), a sample snall pe subjected to
first article inspection (see 4.4 and 6.3).

3.3 Materials. The cable harness snall be constructed with material as specified
herein and 1n the specification sheets. Al)l materials used shall be ozone resistant,
nontoxic, nonnutrient to fungjus, and manufactured to good workmanship quality.

Materials which are not specifically described herein shall be approved by the
contracting agency.

3.3.1 Connectors. The fiber optic pluy and receptacle connector materiai shall pe
1n accordance with MIL-P-24628.

3.3.2 Plug cable poot. The pluy cadbie boot shall be a polyurethane compound
complying with category A, type 1 or Il of MIL-M-24041. The color of the compound
shall be amber or clear. The compound snall be molded or bonded to cable and metal
parts, and cured as specified in NAVSHIPS 0962-LP-022-2010.

3.3.3 0-ring lubrication. The 0-rings shall be luoricated at assembly with a
light film of lubricant.

3.3.4 Fiber optic cable. The fiber optic cables connected to pressure-proof
penetrators shall be watertight in accordance with DOD-C-85045.
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3.3.5 Recovered materials. Unless otherwise specified herein, all material
incorporated in the products covered by this specification shall be new and shall be
fabricated using materials produced from recovered materials to the maximum extent
ararticahlas withaut iannardizina tha intandad ea Tha *arm 'vnrnu rad m;}nrin'le
." Ve vIiIvuWwI Wi bIIVU JCVP“I\‘IL!"S il TIHHVGHIIUG M L' A=) LIRI A~ e W 1 Ge \l'cl:\l HIGAQ W) 1 G112
means materials which have been collected or recovered from solid waste and
reprocessed to become a source of raw materials, as opposed to virgin raw materials.
None of the above shall be interpreted to mean that the use of used or reduilt
products is allowed under this specification unless otherwise specified.

1 A Prmedmismddan and nhusedaal Admanmed nme Nnlaecee nthawmuien enamrifind [can 1)

e YUIISLITUL LIVN anu P"Y)l\.al UITHTHY T VUHY . VHIEY> VLIITIWIOCT GPECL I T IENU L o€C J.a/
the construction and pnysical dimensions of caole harness assemblies shall be as
specified herein. Tolerances shall be as specified in table I. The color and mass
shall be specified in the specification sheets.

TAODI C 1 Talamamane L£arnm mahla hawmnnsee assambhldas 1792724 /87
IADLE b o TRITCTAaNLT Y FUr CALIE Hariigd>d ad3dCHviicoy, ilililllil

] ] !

| [ ol (. 1 ] rYane Tt 1

1 “1asSs 4 | LVIgdSY 44 1
]

T 6 inches through 24 inches (150-600) Over 24 inches (600) |

*. i ; x ! E i

| 1 | 2 | 3 | 1 | 2 | 3 |

| Place | Place | Place | Place | Place | Place [

i 1 T R | | B

| #£.1 inch ! +.02 inch | t,005 inch | =,1 inch | t.0&6 inch | t,010 inchi

| (¢2.54) I (2,051} | {%0.13) | (22.54) | {#1.02) | (=20.26) |

| | | | | | |

1/ Decimal dimensions.

7 Analae c*

I, :Ilyl:) - . e

3/ Chamfer angles #5 or as specified in tne specification sheets.

J Millimatame awma 4n anmamdbhcae

h b R R A R I TR * X I <N TN I} SN Y

T/ Place 2amd hammnaoee lamadih chall hao ecnnmns £3iad $n dna onaond £ A el A o baaA o

i/ LGS allu JiaTHESS 1€hyLll dhial i PE SPECLITICU TN viE Spelititdiion Sneecvs

b} A 1 |« R U v _ £2 o o D A2 A o o A o A~ o k=1 P SRS ar T [2) NALNC
J.% .4 reneiralors. Ine TidDeér OptiL peneirdaior snhndai i CORNTOrMm TO MIL-F-<4%0C0.,

3.4.2 Fiber optic cable. Tne fiber optic cables shall conform to DOD-C-85045.

3.4,3 Fiber optic cable harness. A pressure-proof cable harness shall consist of
a penetrator terminated and sealed to one or both ends of a watertignt fiber optic
cable {see 3.4.1 and 3.4.2)},

3.4,4 Cable boot. The cable molded boot seal configuration shall be molided in
..... daoas ST EiTcuTDe NAOCAH I D NAAA ARTA e L. 0 1
dCCOTadance wiith RNAY I UYOC-LY¥Y~-UdL- LU v as SPEC1f180 (see J.1).

3.5 lnterchanceabi]itx Fiber optic cable harness assemblies, having the same

specification part number, shall be compietely interchangeable with each other with
respect to installation (pnysical) and performance (function) as specified herein.

2z [ Y S
2.0 rerrormance,

3.6.1 Insertion loss. Unless otherwise specified {see 3.1), 1.0 decibe! (dB) is
maximum per channel insertion joss. 1he maximum insertion 1o0ss of the cabie

ness assemblg shall be 2.0 dB {i.5 dB at the junction of tne caple tc penetration

0 j nction of the penetrator to penetrator or penetrator to connector)

5
1

3.6.2 Discontinuity (optica]) Unless otherwise specified (see 3.1), when tested

in accordance with 4,7.3 and tapie II, the signal strength reduction shail be no more
than 2 dB with a duration of 20 nanoseconds or more.

3.6.3 Analog modulation. Unless otherwise specified {see 3.1), when tested in

rnrdanrn H{fh 4 7 & and *akhla 11 *ha naav_+tn_naalk analan mnd.nlablnne handnace

A4 VWIIww W B Te ' oV L RIR] vaWIie e sy L1 3 pean .V pean uuulus BVJUUIGLIVIID UGUUPG)),
11m1ted to be en 4 Hz and 40 kHz, shall be not more than 5 percent of the
steady-state s1gnal level.

(7
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TABLE I1I1. Optical performance requirements.

T 1 T T 1 T 1 1
) 1 ) ) 1] ) 1 1
| Environmental [InsertioniDiscontinuityl Analog [Bandwidth|Crosstalk|Ambient|
| test | loss | (optical) |modulation]| | fopticall
| | ! | | ' Ipickup |
T 1 1 T ] | 1 T
|Durability } A 1/1 | | | | |
| i T { { i | i
T { T T ! I i T
|Cable seal flexing ! A | | | | | |
i | i ] i i i i
T ] T T [ [ 1 T
|Hydrostatic pressure | AD 2/| I | ! | |
i | | i i i | ]
1 I 1 | ] I | T
|Thermal shock | AD | D | | i A | A

i i ! i i i i i
T T 1 1 ] I i ]
IVipration | A | D ] 0 | | A | A |
i i i i | ] { i
T T | I ] T | 1
[ igh impact snock ! A ! D ! ! ! A ! A !
i | i | | i | i
T T T T T I T T
|Accelerated aginyg i A | i i | | |
i i i i | i | i
T T | 1 ) | ] T
IHydrostatic I D | | | A | A | A i
I pressure {cyclic) | i i i i | |
| | | | ! ! f |
i1/ A - Optical tests performed before and after tne environmental test.

2/ D - Optical tests performed during the environmental test.

tica)l fibe wnen testec

l b
to or greater

3.6.4 0 r width, Unless otnerwise specified ;seg 3,
in accordance with 4.7.5, the optical fiber bandwidth shall be eaqual
than that specified.

T
1
an

3.6.5 Crosstalk., Unless otnerwise specified (see 3.1), wnen tested in accordance
with 4.7,0, the signal optical power level or sum of levels for devices with three or

more na:c}vo channels shall be pelow the gutpo put <1nna1 level of tne active channel by

at least o0 dB.

3.6.6 Ambient optical pickup. Unless otherwise specified (see 3.1), when tested
n accordance with 4,7.7, the optical power of the light from tne optical ports
after accounting for cabple and optical junction losses between the device and the
etector) shall be less than -70 dBm

wisd i (e Riiin

€

3.6.7 Duradility. Unless otherwise specified (see 3.1), when tested in accordance
with 4,7.8, tne mating plugs and receptacles snall show no evidence of excessive wear
on enyaging hardware, uneven wear or gyalling on guide hardware, metal chips or
filings in the terminus area damaged inserts, or other mechanical defects

S,
Ap+tmimon 421 +r nanatrator speration
o o7 1T HI QT LUV pTiiceraLvurd VpTIia LIV,

3.6.8 Ulable seal flexing. Unless otherwise specifiea {see 3.1), when tested in
accordance witn &.7.9, pressure-proof molded cable seals shall prevent loss of
environmental sea1\ng or other damage whicn may impair tne penetrator operation.

ire Hlnlace

7 & Q JAvnecetbatbd s mmace: Athamsdien enarntfad [eana 2 1) whan taetad in
oW 'UU'U)I—G l\- preasul Ulllt)) VLHC II)C FPTCLIIRU L% C Ve adg, wiie i LA A -a'] n
accordance with 4,7,10, the cable harness assemolies shall reveal no permanent

dimensional changes, cracking or crazing of jacket material, damage to cable sealing
compounds, plug-to-receptacle seals, or cable-to-plug seals, or displacenent or
rupture of penetrator shells, inserts, termini, fibers or sealing compounds. There
shall be no external evidence of water leakage around or through the fiber optic
cable seal. There shail be no optical degradation observed.
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)
3.6.10 Therma Unless otherwise specified (see 3.1., vhen tested in
1

rm S"UC
accordance with §.7.11, caole harnesses subjected to the high arda Yow temperature
extremes shall reveal no evidence of penetrator part dimensional change, apparent
loss of sealing capability, surface or identification markingy impairment,
coupling-thread binding or other evidence of mating or unmating 1ncapab111ty and no
other damage detrimental to the operation of tne connector. There snall be no
optical degradation observed

L4

3.6.11 VYipration. Unless otherwise specified (see 3.1), when tested in accordance
with 4,7.17, cable harness assemblies shall exhibit no visual evidence of loosening
of parts, relat1ve motion between penetrators and cable parts or other damage which
can produce physical distortion and result in fatigue of the mechanical parts,. There
shall be no optical degradation observed.

3.6.12 High impact shock. Unless otherwise specified {see 3.1), when tested 1in

accordance with 4.7.13, cable harness assembiies shall not be damaged and there shall
be no loosening of narts There shall pe no optical degradation observed.

,6.13 Accelerated aging. Unless otherwise specified (see 3.1}, when tested in
rdance with &.7.1%, cable harnesses subjected to these specified aging exposures
all not exnibit visual evidence of dimensional change, opening or leaking of seals,
crack1ng or crazing of components or finisnes, identification marking impairment, or
other effects detrimental to their operation. There shall be no optical degradation
observed.

4h w»

b=~ae]

e
L
X

V‘Iﬂl

3.6.14 tHydrostatic pressure (cyclic). uUnless otherwise specified (see 3.1}, tne
cable harness shall be . subjectec to‘hydrostat1c pressure cycling as specified 1n
4.7.15. Tnere shall be no evidence of mechanical damage or water leakage. There
shall be no optical degradation observed.

3.6.15 Bonding. Bonding of the cabie harness assembiy shall be as specified in
3.6.15.1 and 3.0.15.2,

2 & 18 Mamdnadmondsin <4 V.imn Al mandd e o r ek od - AT 1LY amd mae £d i 1

vvvvvvv NYIHIWGC I » Vv v TC . LI - BRI~ U =S v VUIUII5 a2 [RV S -4 V] [T Vel 0 bV, airw v llgul: 'y
shall be cause for rejection

.6.15.2 Destructive. When tested in accordance witn 4.7.16.2, any evidence of
voids, gaps, or unfilled areas between the polyuretnane and exposed metal or cable
1 pe cause for rejection (see figure 2).

3.6.16 leaning. Cleaning of the cable harness assembly shall be as specified in

3.6.16.1 Normal cleaning. Normal cledning snall consist of removing salt
contaminants first with warm distilled water as necessary. Excess water shall be
blown dry with oil-free dry air, The air may be warmed at 25 C. In addition, the
component may be washed with technical grade chemically pure methyl alconol and parts
scruooed u1tn a small pristle brush, cxcess alcohol can be blown dry with dry,
oil-free air. Normal cleaning may be used prior to control tests to remove surface
contaminants from insulator and terminus surfaces (see 4.7.1).

2 rorce cleaning. Air dryxng at temperatures elevated above 52°C and
ore than tnree cycles is considered force cleaning, and snall not bpe

PRFR OI

3.6.16.
requiring
permitted.

3.7 Marxing. Manufacturer's markings snall appear or tne exterior molded section
of each monaeg plug assembiy (straight or 90°). The markings shall consrst of the
military part number, date molded (month and year), and the manufacturer's symbol.
Markings shall be a part of the mold, embossed, 0.125 inch (3.18 mm) minimum height
lettering, legible, and located so as not to affect the function of tne mold. A
removable yellow band (e.g., heat shrinkable tubing) shall be affixed to each of the
connecting devices and to tne cable of the harness assembdly.
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3.8, Horkmanshig The cable harness assembiies shall be dimensionally uniform and
free of TVaws that would degrade performance after installation, {nhibit proper
connection to 1nterfac1n? elements or otherwise yield an inferior product. The
following shall be a minimum level of visual inspection to be performed and is not
intended to restrict other pertinent workmanship inspections deemed necessary by the
contractor.

a. Cabie narness assembiies shall conform to the dimensional and
interchangeability requirements of this specification.

b, Loose termini, poor molding, poor fabrication, Joose materials, defective
bonding, damaged or improperly assembled termini, and physical defects in
the seals‘shall not be permitted.

c. Peeling or chipping of plating or finish, galling of mated parts, nicks or
burrs of metal parts, and postmolding warpage shall not be permitted,

4, QUALITY ASSYU CE PROVISIONS

4,1 Responsibility for inspection. Unless otherwise specified in the contract or
purchase order, the contractor s responsible for the performance of all inspection
requirements as specified herein, Except as otherwise spec1f1ed in the contract or
purchase order, the contractor may use his own or any other facilities suitable for
the performance of the inspection requirements specified herein, unless disapproved
by the Government. The Government reserves the r1ght to perform any of the
inspections set forth in the specification where such inspections are deemed
necessary to assure supplies and services conform to prescribed requirements,

4.1.1 Responsibility for compiiance. All items must meet all requirements of
sections 3 and 5. Tne inspection set fortn in this specification shall become a part
0f the contractor's overal) inspection system or qua]1ty program. The absence of any
inspection requirements in the specification shail not reiieve the contractor of the
responsxbil1ty of assurinc tnat all products or suppliies submitted to tne Government
fur acceplance comply with &)l reguirements ¢f the centract,  Sampling in quality
conformance does not authorize submission of known defective material, either
indicated or actual, nor does it commit the Government to acceptance of defective
material,

4.2 Classification of inspections. The inspection requirements specified herein
are classified as TOITOWS:

a. First article inspection (see 4,4),
b. Materials finspection (see 4.5).

c. Quality conformance inspection (see 4.6).

3 1lnspection conditions. \Unless otheruise soecifed (see 3.1), all inspections
]

Y
—

a. Temperature: +15°C to +35°C.

b. Relative humidity: 20 to 80 percent,
c. Barometric pressure: £50 to 800 millimeters of mercury.

L.4 First article inspection., First article inspection snall consist of the

exam1nat1ons and tests performed in the sequence specified in table II1, on the test
sampies specified in 4.4.1.

m~mcmmes dhima aom - 4 ad o . L % P oo T e s . . - . . - -
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TABLE IlI. First article inspection,

| I [ |
| Inspection | Requirement | Test |
i | paragraph | paragraphi
] 3.1, 3.3, 3.8, | ]
| Visual and mechanical | 3,5, 3.7, ! 4,7.1 !
| inspection | and 3.8 i
1 1 ] Rl
| Insertion loss ] 3.6.1 ! 4.7.2
i |
| Optical fiber bandwid | 3.6.4 ! 4.7.5
] i |
| Crosstalk i 3.6.5 ] 4.7.6 i
I | 1 |
| Ambient optical pickup P 3.6.6 | 4.7.7 I
I Durability l 3.6.7 ! 4.7.8 |
b ! " - v,
; Cable seal fiexing i/ | 3.6.8 i 4,7.8 :

~ | I
T A L e
| Hydrostatic pressure | 3.6.8 | 4,.7.,10 !
T T T T
| Discontinuity (optical) ] 3.6.2 | 4.7.3 |
] I [ i
| Analog modulation | 3.6.3 | 4.7.4 |
T ! , R I
| Thermal shock | 3.6.10 | 4,7.11 |
T T T T
| Vibration | 3.6.11 i 4.7.12 i
' i i |
| High impact shock | 3.6.12 P 4.7.13 I
i | T l
| Accelerated aging l 3.6.13 | 4.7.14 |
! I T T
! Hydrostatic pressure {cvclic) ! 3.6.14 | 4.7.18 |
1 ] o I |
| Bonding (destructive) | 3.6,15,2 | 4.7.16.2
T 3.1, 3.3, 3.6, 1 T
} Yisual and mechanical | 3.5, 3.7, | 4.7.1 |
! inspection ! and 3.8 | J

1/ Mandrel size is 10 times diameter; number of cycles is 5.

an
SpPTLLivie 15 U

testing in the sequence specified in table

r'l'li'l’>

.4.1 Sample size. Two complete fiber optic cable harn
11 size Tor wRTCE first article inspecti is desired sh
icle 111 {se

1

wm
1 J
N
w

S

4.4.1.1 Disposition of sample units. The sample units which have been subjected
to the first articlie inspection shal! not be delivered on the contract,

4.5 Materials inspection., The contractor snall provide a certificate of
comp]wance, supported by verifying data, that materials specified (see 3.1 and 3.3)
were used in fabricating the gelivered cabie harness assemblies (see €.2.2).

4.6 Quality ngtqrmance inspection. Quality conformance inspection shall be

conducted on 100 percent of all production parts (see table IV).
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TABLE IV, Quality conformance inspection.

|1 [ I T
! Inspection ! Requirement ! Test !
] | paragraphn i paragraphi
1 1 [ i
| Insertion loss ] 3.6.1 | 4.7.2 |

1/ f i
I Cable seal flexing - | 3,6.8 f 4.7.9 |
1 | I [
| Bonding {nondestructive) i 3.6.15.1 i &4.7.16.11
T 5.1, 3.3, 3.4, 1T T
| Yisual and mechanical | 3,5, 3.7, | 4.7.1 |
i inspection i and 3.8 i i

l/ Mandrel size is 10 times diameter; number of cycles is 5.

4.6.1 Inspection of products for delivery. Inspection of products for delivery
shall consist of inspections specified in table 1V, in the order shown.

4,.6.2 Fallures. If any assembly fails to pass any of the quality conformance
inspection tests, that unit shall be considered to have failed.

4.6.3 Noncompliance. If any unit fails to pass tne inspection, the contractor
shall take corrective action on all materials or prouesses or both, as warranted, and
on all units of product which are t0 be corrected and which were manufactured with
essentially the same materials, processes, and which are considered subjected to the
same failure. Acceptance of the product shall be discontinued until corrective
action acceptabie to the acquiring activity nas been taken., In the event of failure
after reinspection, information concerning the failure and corrective action taken
snall be furnished to the cognizant inspection activity and the qualifying activity.

6.6.4 inspection of packauing. Tine sampiing and ,nspec;ior of the preservaticn
packing, and container marking shall be in accordance with MIL-C-55442,

4.7 Methods of inspection. Unless otnerwise specified {see 3.1), cladding mode
stripping devices shall be Used when making optical measurements. The moae stripper
snall pe instaiied in the test circuit petween the source and the penetrator, in
devices with one, two, or three ontical channels, ontical measurements shall be made
simultaneously on each channel. Unless otherwise specified (see 3.1), in penetrators
with four or more channels, optical measurements shail be made simuitaneousiy on
three randomly selected channels,

4.7.1 Visual and mechanical inspection (see 3.1, 3.3, 3.4, 3.5, 3.6,1, 3.6.16.1,
3.7, and 3. BT, The cable harnace accambliac ch?TT he incnected rn yer‘?f}l the

aterlais, onstruction, interchangeability, marking, and workmanship are in

accordance witn the applicable requirements.

Insertion loss (see 3.6.1). Tne test for insertion loss shall be £1A-455-34
Interconnection Device Insertion Loss Test, method A, with the chanyes
in table Y.

4.7.3 Discontinuity (optical)(see 3.6,2). The test for discontinuity snall be as
follows: 1ine optical ports of the device under test shall be connected through shor
optical test cabies to an appropriate optical signal source and detector Unused
ports snall be capped. The source shali produce & constant level, static signal
easiiy detected by the detector. The output of tne detector snail be monitored for
discontinuities wnile the device under test is subjected to a physical test. The
detector and monitoring equipment shall possess sens1t1v1ty and n1gh frequency
response to detect discontinuities in the optical signai. The monitoring equipment
shall include transient capture capability, such as provided by an ascilloscone with
an adjustable sweep trigger and oscilloscope camera.

rs
9

oo
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4,1.2

Pl
.

P
W

4.1.3

| 4.1.¢

| 4.1.5

4.1.6

e e e e e e e e i e et . i e e o i s e At e £t o e e e

AL ms mmmma maaas -
LirTe parayrapil

m

test sample shall be one harness

....... [

e
sembiy and optical fibers/cabies as
pec

1fied below.

interconnection rness assembiy
device

|

1

I

!

1

i

|
Entire paragraph !Th

]

|

L

| Ha

!

o B

Entire paragraph i

|

T
shown on figure 1, The test fiber/cable |

|used in addition to the harness ass;;sly |
jshall be 4.0 to 10.0 meters iong. The

!cahIn harnass zccnmh]y chall be ag

@S SThHRS

Ispec1f1ed . SME shall be 1nstal1ed to
jcontinuously monitor the source output.

Entire paragraph [Not applicable,

ion of one interconnection

A mama +hnea nn +ha
HT  >awc »_yyc GB LHUDW Wil Wiie
S

ss assembly shall be

din accordance with the
dLLUY‘EF S SpELlIILdLIUIl) lllt:
P1nterconne‘t1on device components shall
;oe matea in accoraance wlLu L

|manuracturer S 5pe~lTlCdIlOﬂS
|
Entire paragraph |The light source shall be operated
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4,.7.4 Analog modulation (see 3.6,3). The test for ana]og modulation shall be as
follows: “1he optical ports of the device under test shaill be connected through short
optical cables to an optical signal source and detector. Unused ports shall be
capped. The source shall produce a constant level, static signal easily detected by
the detector. The output of the detector shall be monitored for analog modulation
while the device under test is subjected to a physical test. The detector and
monitoring equipment shall possess sensitivity and frequency response to discern
analog modulation at the acceptance level, The monitoring equipment shall include
signal recording capability such as provided by a triggerable oscilloscope and an
oscilloscope camera,.

4.7.5 O0Optical fiber bandwidth {see 3.6.4) Cable harness assemblies snall be

0,%). Lall a3t

tested in accordance with ETA-355-5T, ATT optical channels in the cable harness

assembly shall be tested by this method. Method B shall be used. The bandwidth
shall not be normalized

L= U

4.7.6 Crosstalk (see 3.6.5). The test for crosstalk is as follows: The ports of
the circu7t under tect chall be connected to short test cables or opaquely capped as
appropriate. The input port to one optical channel (active channel) is gqnnected via
its test cable to an optical signal source, the signal of which may be either
continuous or amplitude modulated as appropriate. Tne output ports of the otner
channels (passive channels) are connected to test cables. The other input ports
shall be opaquely capped. The output signal power from botn the active and passive
channels shall be measured. When there 15 more than one pzccivn channel the output
of all passive channels shall be summed. This test shall pe repeated maklng each
remaining input port the active channel,

4.7.7 Ambient optical pickup (see 3.6.6). The test for ambient optical pickup is
as follows: The optical ports of the device under test shal) be either opaquely
capped or connected to short optical test cables as appropriate. The far ends of

these test cables shall be either capped or connected to power monitoring instruments
as appropriate. Mode stripping shall not pe employed. Tne device under test is, as
far as practical, isotropically and homogeneously bathed in simulated suniight as

dgeifined in weinvd 555 of MIL-37D0-830. Tine Tiyginl sihall be bruau specirum with
infrared, visible, and ultraviolet components in accordance with method 505 of
MIL-STo-810, and shall illuminate the device under test with an irradiance {power
density! of 117 *5 milliwatts per square centimeter. Lignht emanating from the output
optical ports of the device under test shall pe measured by optical power monitoring

enguinmont aving a broad spectral response compatible with the source.
eqguipmeny navaing & orgacd SpecCly response compailioq€ tn Ineg

The cable harness assemblies snall be

c
rate of 25-50 rur\nc r hour with the 1n
rate ¢ S per nhour wiin In P
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imulate actual service.
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then be subjected to each step of the hvdrostatic pressure test. The optical
performance tests shall be conducted as specified in table II.

0 Hydrostatic pressure. The cable harness assembly shall be installed in a
e vessel with the penetrator facing into the chamber as shown on figure 3.
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FIGURE 1. Nondestructive bond test.
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ol CUT TO METAL SURFACE
| ) [ AND CABLE SURFACE
| ! il .J(/
| / ! \ _—— POLYURE THANE
| 762 cm L
. Ll n
| 4 ‘I i A
(N I
1 +
¥ \f‘ e METAL PLUG SLEEVE
ST v 1 g\
| Lo
L
i L )
cuT 9 (2) PRY WiTH SCREWDRIVER O
AR SPATULA
L7 N 250(635)

METAL PLUG SLEEVE —

SECTION A-A

1. Dimensions are in inches.
2. Metric equivalents are given for general information only.
3. Metric equivalents are in parentheses.

Destructive bond test.
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/////_—_RECEPTACLE

-
B3 N
,&é§1\ ~— PLUG
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FIGURE 3. Hydrostatic pressure test setup.
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4.7.11 Thermal shock (see 3.6.10). The cable harness assembly, including mated
penetrator assembiies, shall be subjected to the thermai shock test as specified in
mathod 1002 of MIL_STD_1344 tect condition A according to the seguence of

temperature cond1t10ns spec‘fied in table VI, The opt?cal performance tests shall be
conducted as specified in table II.

TABLE YI. Thermal shock test conditions.

T ! e
| Step | Temperature - C i
i ] |
T I T
| 1 | -46 +0, -5 i
i i i
I I il
2 | +23 £3 J
i i i
T T 1
| 3 f +71 +5, -0 |
i i i
T | T
P4 | +23 #3 |
i i I

4.7.12 Vipbration {(see 3.6.11). The cabie harness assembiy shail be vibrated in
accordance with MIL-ST5-167-1, type | classification. The mating plug coupling nuts
shall be held in place by the normal locking mechanism. Cables shall be supported on
@ stationary frame not closer tnan 12 inches (304.8 mmj from the penetrators, uniess
otherwise Specified in the cpnr'tf'lra?\nn cheet [(see 3'1); The nnr1ra1 per‘fgrmanr_‘,e

tests shall bpe conducted as specifed in table I1l.

£.7.13 High impact shock fsee 3,5.1Z), ihe cadle narnecs assembly snell be ifesled
in accordafice with grade k, ciess 1, type A of MIL-S-901. The plug couplwng rings
shail be held in place by normal locklng means, unless otherwise specified in the
specification sheet (see 3,1). The cables shall be unsupported for a minimum
distance of 12 inches {304.8 mm) from the plug or the penetrqtor. The optical
performance tests shall be conducted as specified in table I1l.

4.7.14 Accelerated aging (see 3.6.13). The cable harness assembly shall be
subJected to an acce]erated a,xng test for a per1od of 1,000 hours., The temperature
- °n ‘: °r 2 mnaladrd. hims Ai &0 A F DR nercent Tha nuthanard
)lldll uc 'IA ~ v b, —U Ly WIL'I é reiacive HUQIIIUILJ Vi J¥ pPeivwiiive Tite Vuswvan

cable harnesses shall be installed in the mating receptacles, The receptacle fiber
opt1c cables shall ex1t the test chamber and be suwtab]y sealed to the chamber wall

[P Y o e At

al the exit point. Tne optical performance tests snall be conducted as specified in
table 1.

§.7.15 Hydrostatic pressure {cyclic) {see 3,.6.14)., Tne cable harness assembly
shall be connected to mating penetrators. 1he penetrator shall be instalied in a
pressure vessel with the external section of the receptacie facing to the chamber as
shown on figure 3. The pressure vessel test medium shall be tap wajer. The cable

harness assembly shall be subjected to 2,000 cycles of 1,000 1bs/in¢_gauge
hydrostatic pressure. The test cycle shal1 be 5 minutes at 0 1bs/1n2 gauge, 10
minutes to rise tc the test pressure, 5 minuites holdé at thne maximum test pressure,
and 10 minutes tc drop tc G pressure. Tne time duration of each pressure cycle shall

3

pe 30 minutes *l1 minute. Tap water Temperature for tne fxrst 500 cycles shell pe O <

\ ~

to 2°C. Temperature for the next, 1 ,000 cycles shall be 4.5 0 to 30°C; the last 500
cycles shall be conducted at a m C *3°C, -0 C tap water temperature. The optical
performance tests shall be conducted as spec1f1ed in tavle II.

A4 7 14 Qandinna Tha +net+te Ffar handina e¢hall hoe aec follnwe

W el ¢4 WV U\lllulll:c LIRS LA I W vvll\‘!!: R AT ~ - “ 2 LI LB A R )

4.7.16.1 Nondestructive (see 3.6.15.1). A nondestructive bond test shall be
mAnmAiindad A marh TIRhaoaw An®lr Aahln #A _nonaetmatnrm hnantd caal Tha anlunratbthana hant
COnauciea On €dln vioey VPLIL LauviT-iv=priicLiaiul guuviL S>cai . ITHT puiTgJuiTLiant vvu e
seal shall be tested as shown on fiqure 1 with a round edge probe at four different
locations along the circumference.

—
ET
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4.7,16.2 Destructive (see 3.6.15.2). The destructive bonding test shall be
conducted on the penetrator assembly in a fully cured condition as determined by
checking durometer and shall be tested with a sharp knife, making two cuts .625 inch
{15.9 mm) apart and 3 inches (76.2 mm) long as shown on f{gure 2. Cut to metal
surface and cable surface. Place a screwdriver or spatula (minimum width of .250
inch (6.25 mm)) approximately midway between the polyurethane surface and the metal
sleeve surface in one of the cuts as shown on figure 2. Pry back the polyurethane
material in this manner until the polyurethane breaks or the bond releases. Repeat
this probing process along the 3-inch (76.2 mm) cut. If necessary, use pliers to

pull polyurethane compound as determined by durometer tests of both inside and
outside surfaces.

5. PACKAGING

5.1 Packaging requirements, The requirements for packaging shall be in accordance
with MIT-T-554%7

6. NOTES

6.1 Intended use. Tne fiber optic cable harness assemblies described in this
specification are intended for outboard use on naval submarines.

6.2 Ordering data.

6.2.1 Acquisition requirements. Acquisition documents should specify tne
following®

a, Title, number, and date of tnis specification.

b. Title, number, and date of the applicable specification sheet and the
complete part number from the applicable slash sheet.

c. If first article inspection is required (see 3.2},
d. Special wiring requirements.

e. Length of cable harness assembly required {(see 3.1, 3.3, and 4.1},

6.2.2 Data requirements. When this specification is used in an acquisition which
incorporates a Ug Form 1423, Contract Data Requirements List (CDRL), the data
requirements identified below shall be developed as specified by an approved Data
Item Description (DD Form 1664) and delivered in accordance with the approved CDRL
incorporated into the contract. When the provisions of FAR 52.227-7031 are invoked
and the DD Form 1423 is not used, the data specified below shall be delivered by the

contractor in accordance with the acquisition document or as cited in the following
paragraphs,

Paragraph number Data requirement title Applicable DID number Option

4.5 Certificate of Dl-E-2121 ---
compliance

{Data item descriptions related to this specification, and identified in section 6
will be approved and 1isted as such in DOD 5000.12-L, AMSDL. Copies of data item
descriptions required by the contractors in connection with specific acquisition
functions should be obtained from the Naval Publications and Forms Center or as
directed by the contracting officer.)

15
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6.3 First article. When a first article inspection is required, the item(s) shall
be a fiTst article sample, The first article shall consist of two complete fiber
cable harnesses of each connector shell size for which first article inspection is
desired. The contracting officer should include specific instructions in acquisition
documents regarding arrangements for examinatfons, approval of first article test
results and disposition of first articles. Invitations for bids should provide that
the Government reserves the right to waive the requirement for samples for first
article inspection to those bidders offering @ product which has been previously
acquired or tested by the Government, and that bidders offering such products, who
wish to rely on such production or test, must furnish evidence with the bid that
prior Government approval is presently appropriate for the pending contract.

6.4 Definitions

a. Ambient optical pickup test. Ambient optical pickup, as used herein, refers
To opticar interference of the optical data signals in the device in
question by ambient optical power incident upon its exterior. The purpose
of this test is to confirm the ability of the device to exclude ambient
optical power incident upon its exterior from its optical signal circuits.

b. Analog modulation test. Ana]og modulation, as used herein, refers to
dynamic amplitude modulation of the optical signals transmitted by the
optical device in question. The purpose of this test is to confirm that the
device does not excessively modulate the optical signal when subjected to
physical stress tests.

Connector piug. Tne plug is usually that portior of the connector set which
Ts affixed to the cable,

d. Coupling ring. A device fitted to the plug assembly which engages and
disengages the plug to the receptacle.

«©

e. Crosstalk test. Crosstalk, as used herein, refers to unwanted, coupled
Opticai energy iruw aein Optical Circuit {the sctive channel) inte anotner
optical signal circuit or group of signal circuits {the passive channels).
The purpose of tnis test is to ensure that the circuits of the device in
gquestior have adeguate optical channel isolation.

f. Discontinuity test. Signal discontinuity, as used herein, refers to
measuring the presence of relatively sharp, short duration interruptions or
"drop-outs” of the optical signals transmitted by the optical device in
question. The purpose of this test is to confirm that the device's signal
discontinuities are not excessive when subjected to physical stresses.

g. In-line receptacle. A receptacle wired and molded to a cable.

h, Insertion loss test. Insertion loss, as used herein, is the total optical
signal power 10ss in anh optical circuit caused by insertion of the optical
device in question intc the optical circuit. The purpose of this test is to
confirm the device does not excessively attenuate the optical signal,

i. Molded boot. The molded or vulcanized member of a harness forming the seal
between the fiber optic cable and the fiber optic connector.

j. Molded insert assembly. A cylindrical epoxy housing used in the receptacles
to sea:, tocate, anc insulate the contacts anc termini in the receptacie
body. The insert assembly has a oroove to house the O-ring gasket which
seals the insert to the receptacle body.

k. Pressure-proof plug cap. A cover fitted to a plug whose primary function is
to provide protection against full submergence sea water pressure,

1. Pressure-proof receptacle cap. A cover fitted to a receptacle whose primary
function 15 to provide protection against full submergence sea water
pressure.

16
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m. Protective plug cap. A nonpressure-proof cover fitted to a plug whose
! primary Functfon s to protect against mechanical damage and contamination

. [N dd - d e PR Sy R
| = Yy Gire ur lUlElg" upgjeL s,

n. Protective receptacle cap. A nonpressure-proof cover fitted to a receptacle

whose primary tunction 1s to protect against mechanicai damage and
contamination by dirt or foreign objects.

o. Receptacie. The receptacie is normally the fixed member of the connector
set

p. Receptacle style. Tne general configuration of a receptacie which better
cuite 1t to ona f‘\':ne of rnnnnf1nn to a housing than another, The various

Ve

styles are: welded, flanged we]ded in-1ine, mid-flanged bolted,
end-flanged bolted, locknut and union.

Riaght angle plug. A degree§ plug connector having the cable wired and
molded at a right angle (90 ) to the axis of the plug shell,

Fol
.

r. Straight plug. A plug connector having tne cable wired and molded on the
same axis of the plug shell.

s. Termini. Devices used to terminate optical fibers that provide a means to
Tocate the fiber with the connector.

§.5 Subcontracted material and parts. Tne preparation for delivery requirements
of referenced aocuments 11sted in section 2 do not app]y when ma;e"1a1 and parts are

acquired by the contractor for 1nc.orporat10n into thne equxpmenx, and 10se their
separate identity when the equipment is shipped.

6.6 Subject term {key word} iisting.

Cabie assembly
Capie boot
Ewnnv nn&ar
optic
Insertion loss
Pressure-proof

Nnti~al r~anle
vpevicd: Cavic

Custodian: Preparing activity:
| Navy - SH Navy - SH
i Review activities: Agent:
Wavy - AS, CG, £C, #C DLA - ES
DLA - ES

(Project 6020-ND04)
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