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MIL-C-83526A

30 June 1989
SUPERSEDING
MIL-L-83526

16 December 1985

MILITARY SPECIFICATION

CONNECTOFRS, FIBER CPTIC, CIRCULAR, ENVIRONMENTAL RESISTANT,
HERMAPHRODITIC, GENERAL SPEUIFICATION FOK

This specification is approvec for use by aill Depart-
ments anc kgencies of the Department of Defense.

1. SsCoept
1.1 Scoepe. Tris specificetion covers the characterictics, performance anc

testing criterie for & circular, environmental resistant, hermaphroditic
interface, fiber-optic connector. The connectors must have a consistent ang
predictatle optical performance anc must be sufficiently rugged to withstang
military fielc applicaticns,

. e
specifice
bacrsne’ ]

cificeticr, Hermeohroditic conncctor decions &re includec in this
tiorn Faraware a2szocieted with the connector s aisc specifiec inclucginge
s, protective covers anc storage receptacles.

S
1

2. ARPPLICAELE DOCUMENTS

2.1 Government cocuments.,

.01 Specificetions, stancards, &anc harcboohs, The fcilowing specificetions,
andards, enc Lendbooks form ¢ pert of this cocument tc the extent specified
rein. Untess otherwise specified, the issues of these cocuments are these
igtec ir tre Yssue cf the Denartmert of Lefense lnges of Specificeticns anc
arcaros (DCLISC) and supplement theretc, Citec ir the sclicitatiorn (see .0,

n = 3w
m *
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SPECIFICATIONS

MILITARY

MIL-T-2950¢ - Termini, Fiber Optic Connector, Removable, General
Specificatior For.

MIL-F-40261 - Fiber, Optical (Metric).

MIL-C-565230 - Connectcrs, Electrical enc Fiber-0ptic, Fackacing Of.

MIL-1-Bl9EC/ 4t - insta!ling and Removal Tools, Fiber Uptic, Type 1,
Class Z, Compesition C, Size 16 Termini,

MIL-1-8166¢,647 - insteilinc anc kemove® Tocls, Fiber Optic, Tyvpe 17,
Class &, Compcsition C, Srze 1€ Termini,

Mi_i-1-E16€¢/4¢ - Instailine anc Removal Tocls, Fiber Optic, Type 111,
Aliagnment Sieeve, Class I, Compesition C, Size 1€
Termiri.

DoL-{-8804¢ - lavle, Fiber-Optics, Genere. Specificetirons For
fMetric).

|
Beneficia)l comments (recommendations, additions deletions) and any pertinent |
data which may be of use in improving this document should be adaressed to |
2750 Air Base Wing (AFLC), ATTN: ES, Gentile Air fForce Station, Dayton, Ohio }
45444 by using the self-addressed Standardization Document Improvement Proposal |
{DD Form 1426) appearing at the end of this document or by letter, |

AMSC N/A boof 29 FSC 6060
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimiyted.
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FEC_STooR2E - Crpres “Rrcacde CeopmAasmme Toe T eomors’ Somuscroe Tereasss
-~ ~ »~ e Q- TW LN - -3 S9-Y < v@fiUe T UsS (8] Freucrt a! < T Y iLeo vl ¢ o
CZ Metric Screw Tnreecg Geges (Metric
MILITRRY
MIL.STD.1CE - Sampliing Procecures anc Tabies For Irspecticn Ey
Atsributes.
IL-S8TD-2C2 - Toeesr Moethrnrme Far Flaortmansip,r Bond Cloareriral 2“amernmnars
o - - i w - e T o~ T il W e D LI Lo = S N ~ AT L e L O ~ w VIRV T D
Farts,
MIL.STL-45¢ - Stancarc Genergl Reguiremernts fFcor £lectironic
tquipment,
MIL-STD-BEC - Cissimilar Metals,
MIL-STC-12€E% - Marking Of Electrical anc¢ Zlectronic Parts
MiL-S8TD-12¢4 - Test Methods For flectrical {connecters.,

DOD-ST0-.€7E - Fiver-0ptics Test Methocs ang Instrumertaticr,
MIL-8T2-ClE3 - Irsert Arrangements for MIL-C-28E7€ {Navy!
tnvironment Resisting.

MiL-STD-45¢¢C - Ca ibration Systems Requirements.
{See siuprliement 1 for Gist of zssocietec specifications).
fUrless otrhernise ‘noicetec, cories cf feoer2al ang mititary specifications,
ctencercs, anc rhencboors &ve eve el e from the hNeval Fyubliications anc Torrs
Cente~, ATTh:  KFCLDT ) ZELL Tator Avenue, Pnslage’phie, PA LEIZ{-E0CL
(.0 hor-Gevernme-t purticeiiors, The foilowing cocuments form & pert of iris
gocumers t1C trhe €xtern. spec- 'iec herein., Unless ctherwise specifiec, the ‘Ycsues
cf the cccuments whror 2re D0D accptiec are those iistec in the fesue cf the DCCISS
CUEC TR oTrRE stitCvtattcer Jriess Ciherwise specifiec, the ‘ssues o€ gocumer:s
fCL T1stec Tnotne DODICSY ere trne tcsues ©f the COCUMENTS C1TEC I thE Sciigitetior
s5ee €.1}.
ELECTRONIT INDUSTRIDS AZSOCZIATION (LA
v EIA-RS-4EE - Stancarc Test Procecures Fer Fiter Optic Fiters, Cabtles,
Transcucers, (onnecting anc Serminating levices,
*OEIALRS-4E3.) - Stergarc Test Procecures For Fiper Cptic Ficers, {ables,
Trensaucers, Connecting anc Terminating Devices,
T ElA-&EELD - impact Test Measurements for Fiber Cptic Devices.
* EIR-RS-&E5.¢ - Fiber COptic Connectcr/Componert Temperature L5 fe.
T EIA-RSL4EEC - Vicration Test Procecures for Fiber-(ptic Leorpecting
Devices
- - "~ e 4 = . A ~ L R ~ I Y - .
= Dip-RE-4E5.0¢ - Physice? Shock Test.
Y tik-RS-&5E_ % - Litituce immersion Test.
v EIAR-455-21 - Mgting Durability fcr Fiber Optic Connecting.
- £ Ta nc ar L Aa a L - s o om s o
tlA-RS-455.¢2 - Ambient Light Susceptibility.
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* E]A-RS-4£5-2¢6 - Crush Kesistance.
* EIA-435-32 - Fiber lptic Circuit Jiscontanuities.
*oELA&EELNG - rterzonnection Device Insertion Loss Tecgt
* LIA-RC.EEE_GE - Twist Test for Fiber (Uptic Cconrecting Devices.
* LIA-RS-4£35.60 - Fluia .mmersion Test for Fiber Cptic latie.
* res been aacgptec by DCC
(Rrp'-cazior for ccpes cf & shoul¢ be 2ccaressec tC the
€cIrcric rcustries Associactd treet, N.W., hashingtcern, DC &CC
(Ncr-Scvernmert stancercs anc ciher publications are nermelly eveiladle fr
carizaticns that grepare or gistribute the cocuments, These gocuments &:¢
evailanie ir or througr libraries cr other *rnformaticnal services.!

2.3 Llroer cf crecedence. .n the event ¢f & ccnfiict betweer the text ¢f
CumersT erc -rE retererces citec rereir (excert fecr relatec associatea cete
ec € cetiorc, steci€tcezior sneets ¢r WS stangarcs), the text ¢f tnis ocow
@17 tare prececenie. hgoining 1n ihts documert, ROweveEr, SuLpETSECES &fL L
=S anc "ecu-aticns uniess @ specy1fic exempticr hes been obtainec.
: FEIMENTS
2.1 Sreczificaticr sheetc. The incivicuel item reguirements shell De &S
esfiEC NE-E T EnC ST 2CCOrGAarce wisr the app.icabie specificeticn sheets.
¢ evert of any conflict betweer tre reguiremerts of this specifricetion anc
ecificzt orn sneet, the latter shal’ govern.
D02 l.eféizasier, Fiter prsi:z connecters arc eccesscries furrisnel LnceE
€C " TZT Cr Sfe . be [rcoucts which are authorizec by the cudl i ying alitw
r listing orn tne appiicetle Qualifiec procucts list &t the time of éwerc &
rtrect (see 4.4 arc £.27},
2.3 HMate-vals. The comnectiors, cars, covers, stcrage receptaclies or cire
ctectTve accesscry hardware shail be constructec of material 2s specifiec
i).
2.2.1 Genera), Materials may be cielectric or conouctive as epriicatle

: ————— X - ) .
terials sha.i "r nc marner inter€ere with or cegrace tre fiber-cpticea
rminaiicn [rocess, terminhi Ci€aning cperatich ©F Cptical Junciion treénsmis
teria’s whicr ere nct specifiec srell be of the lightest practicel weighe
{tatle for the intenaec purpcse.
2.2, Metels. Lniess ctherwise specifiec {see >.1), 2all metels sneal be‘
meoston resistant types (300 seriec CRES recommencecd), o- shall be suiter
&¢leC CF Ciherwise “irisnec tc prevent CC-rosSiOn GUFIRG Service jwfe unger
€ ervircnmental ccrcitions specifiec by the cocument. All metals shail be

"
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2.3.2.1 Cigsimiltar metals, Cissimilar metals shall nct be used in irntimate

= = PR - & P AP P

corrosion. The criterie for the selection and prctecticn of gissims
comiiretion shel) be in accorcance witrh MIL-STO-EES.

-

I Steel rerts. Uriess ctnerwise specifiec [see ..}
3 parts of the conneztor assembiy
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.3.2.) Stairless steel components. Stainless stee) components sheall De
ivetec anc nonres ieCtive.
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.4 Ncnmetallic meterials., A1) nonmetallic materials usec in the

m

3
constructiorn ¢ ccnnectors specified by tnis deccument snall nct be effectec
¢f cleaning.materials nor sheil &ny substance usec n the ’OﬁStTuCtTDR_
connectors be degrececd when crerating et the environmental concitions neren
specifiea.
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Insuleting meterials shall confernm t0
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2,4.2 MercLry anc recioactive materiegl. Mercury and racicactive meterte:
1 t be LSeC 1 the Constrult-Cch ©° tThe connectors, fefs, TOveTs, siCrale
$, ¢r cther protective eccesscry harcware specifiec by th s cocumen
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3.4 Design and construction. (Connectors, backshells ang protective
accessories she:: be c7 the design, construction, &nc physical c¢imensions
specifieg (see 3.1).

.8, Trreecds. 1f trreacs ere usec fcr remcovable parts, they stall bde in
accerceance wsoh FED-STD-HEZE

L4010 Trreac Gubricants. Suttetle ‘udricents are allowel on ramcs anc
threags of me<2) conneciors. Lubricants shall not be affected by clearing
scivents which are requirec to maintain the opticel performance of the
connectors.,

5.6.2 Finisres. FPeeling cr chipgping cf the allowable plating cr finishes,
gelling ¢T mewng parts, ricks, burrs, or other surface blemishes shall nci be
permitied.

Y-S Caalsna Shean emarsfinn sra rAarmrartar Aaceimar eral) smrliunAe

- .- > T . RS I WOUT I T L i TV, LT LUV C e vt e85ty Snigd Tite i W we
envircnmentié. sealing cepatiiities at the interface anc¢ rear cf tne cornectlor.
"he see¢ls, Gynemis, static or becth, shall precluce the entrance ¢f mcisture,
¢ust, sanc, anc cir%t that mIght cegrade wnhe performance recuired uncer specifiec
ervironmental ceonctticns.,

3.4.3.00 Opsice’ jurnction se&gting. Optizel jumcticns shall DE seg el against
mcisture ang Ccontamineants 2s specitiec herein.

3.6,.:.0 Cable sealinc., Connectors shall segl the terminasing cetles to meet
the ervironmern.el -ecuirements specifiec herein.
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. lrte-chenceatiliiv and inte-meteabiiitv. Llonnectecr materie!
ere Sne. . D& &< spec fiec .see c..J, tc insure interchangeabiiily énc

mateatbiiity.,
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el

T

.nterchargeabititv, AlY connectors, backsheils, accesscries, anc
e parts having ihe same military part number shall be physically anc
'y intercnangeadble without need for mocification of such items cr ¢f
‘ng ecuipment.

intermateabilitv, AY) Cconnectors having the same termini, irsert
v enc she.i si-¢ shall be intermateadbie with their ccunterpert

2.6.€ Ncntoxic and nonhezardous. The connectors shall nct release toxic c¢r
extlosive fumes exceec ng <he 1imits spec:fiec whern exposec to flame cr- chem'iel
agents commonly used irn the environmenrt Yn which the connectors are i1ntengec for-
USE.

2.4.7 lieaninc. Tne design of the connector shall permit Zleaning 0° tne
optice: face ©° the terminus without: requiring majlor cisessemdly of the
connector or remcve) cf the terminus from the connector. 1Tne connectcm she'l?

not be sofienec, embritiled, etcnec, cr otherwise affectec by the optical
cleaning agent. Attention shall be given to the criteria for inspection and
test of the connector to determine if the cleaning procedure has been successful,

wn
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3.6 Z2acusnell accessories. Backsnells shall conform tec tre reguirements es
spec fiec .see °..,. The sackshell srall provice cable strain relief. The
tackshell snall pe free c any sharp edoes or cther cenfigurations that ccuic
Cause Camage *C ostica’l fivers extencing tnrough them.

: Srrtective Covers anc storape recertasies. Clonnectors snetl be per‘cec
Liem 8 TERTTETT TGOS FRUEF fr Ctnhrane rr-ErYar £ Theece mro*tective gevices Sshall
Wi C y LeTL L' YT VYT . o el Gyt TTELNE P vy ¢ € T ¢ y'\-l-uh'hl'\. ~wo v ve
meirtzir tne connector free of moisture, prevent entry ©f air or dust 'nic the
connector enc comcly with the applicabie requirements 2s specifiec ne-elr anc 1n
the specificetion sheet khen not in place, the protective gdevice shail be
protectec ageinst the environment so that dirt, cQust, mcisture, €tCc., are not
carriec tc the conrnectcor mating surfaces by the protective Cover.

3.8 (Ceazle strength member terminations., The termineticn cf the cadle
strercih mEmMDEr Shal . D€ such <het appirying the tensile fcrce speciTrec neretr
10 the cad'e =111 not damage the opctical fibers or gecrace optic performance
witrin specifiec Yimits.

B FPar e corainm relieé Le emarifind *he cabhle ¢traipn retief shall z-°¢

v e UL v T 2.7 @ T < [ . oS-I R LR TNy SR AR - RO - ~ sET 5 g
“me zas'e as 1 €x11S “re connector ¢ prevent cegrecetion of cplaca
rerfarmance dy:

a. fLat’e flexing cr twisting 2t or near the terminaticrn.
o Cedle pull cut by tensiie forces

ILE.D Zet'e se-vice loos. Connecters shall be ©f & cerign sc o&s tc Drivioe
mcem for T SErvIZE .00F f the cpticel fipers cof suffhiciert tengin tC 2 Ce &M
TnZivioual tcnmrecteor terminus tC be repalreC at least cne time befrre ‘1t s
necessery ¢ retermingte the entire connector.

.8 TocTe. Tzols usec tc terminate ccnnecters tc cabies shall be 2
srecifiec see Z..'. “he connector manut actu'er sna.l proxicé the toCf:3s whET
crerifier r *he arpuicitior aocuments (see 6.2).
specifrec 1n the acgquisition gocuments (see 6.

2.1 QOp+tizal perfcrmance reguiremernts. The cptice) perfcrmance recuiremerts
of 3..C0.7 Through f..U.5 shall be used to moniter the effects of the irspectiicn

. : .« - g -
requirements scecified in 3.11 as required by 4.5.1.2, 4.5.1.3, anc¢ 4.5.¢.

3.1C.. Inte-ccnnection device insertion loss test. #when measur-ed fg
accorcance woof Z2.F.5, TNE maximum FE€r channe: inserticn 10ss ungerm 2 !
cencitiors sra' ) be 1.5 g for 1CC um core fibers, 1.8 dB for 62.5 um core
fipers ang 2.0 ¢B for 50 oum ccre fibers.

3.10.2 Fiber optic circuit discontynuities. Wwhen measured in arcorgance wilh
&.€.Z, nc Tiscoriinuity shna . occur. K aiscentinuity is considerec ¢ be 2
reducticr of strengih ¢f ¢ dF or more for & curetior of cne micreoseconc (.S tT
more

3.10.3 kneloc modulatror. when testec irn accorgdance witr &. 6.2, tne 3
pear-:c-peat ene 0C moouietion, bargpass 'imitec tc beiweern & herlr RI ang f~
vilohe~tz xrz;, she’.) be nct more than one percent ¢f the cleady stele signe
level.
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The signal power level of each passive channel shall be
he active channel by at least the amount shown as follows
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LR Tneart watantinn radial ctroanath w“hen tecten in accordance with

LR 3 S il dC )} W e W I et W L L ) - - - b2 - e - vew -

4.7.7, conrectcr snserts sha! ] witns.anc the clockwise angc counter clockwise
racial tcrcue specifieo (see 3.1) for a minimum perioo of one minute. KO
—nt 2t am2t 4l et A mammmo e b as b e o) 4 revfArmmarre 02t N ARcsomioanr hoet_san ke
Fe L@ ot Uiig ISy i0OuwCHIT I o CC e/ THITIH LB} [ PO i@ iie © 200G v e Ce2aT7T YT W VT « WU L 4 .liT
inserts anc their snell bocy cduring or 2fter tne test exposure

T c T At n m-ntom s A Liham ®ae®rmd < m ampmmmdamen . ceom 2 T L am

v . ba .U I - i LR ey TE WL e LV, LIS -] T LEW ] CLe VI uUGiiILT wlLnh -, 7.0 L-RIR®
sutiectea To axie. joacs ¢ 22.0 pounos, iockec termini snall be retzinec in
their inserts anc axial cispiacements of the termini shail not exceec $.0:c
FRPRN Mma domama o tammins Ar smaeavte ehall ArrFfuP
T e T L ¥} g.amagz Lb‘ S R TR A k] v ST & v E 37 W M

3.11.5 Terminrus insertion anc removal fcrces. When tested in accordance with
4,7.%, the insertion SCrCE anc whne :0rCé€ required To0 remoOve uyniccked terminy
shail nct exceea 22.0 pouncs.

R Tn Maeim®2msmaen am .o b am Sosbdam sm smmpmamdamea o6k A T 10 rFARRBACtArne

“ e ed s eV meiiieTHhiQIILE € W« “‘-- wmuen «vTOLvT W [t BeLVi UEIILT L e s LVt L e v o
shali show nc visibie evicence of wear or oegracgetion wrich may daegrace their
ability tc perform as specified. The cornectcr insertion 10ss shall de within
the Timits spezifiec in 3.i10.1.

3001001 louplirc ferces. wWhen tested in accordance with &.7.11, the maximum
coupiing fcrces cr me.ing and unmeting cf 1he Counterpart Ccchneciirs sheil te
2s specifiec (see 3.1},

< LR . L N - e . TrLo PP f e s e e ocam o= o= oaoa 2 ek 2 - Al P P

viee . s € +OuL . TOTQCUVES .. mnen vwES1EU T acCOTgCanee wmiLn &, /.48, orre lhcAimUHl
torgue for metong anc unmesing ¢f counterpart cornectors shall be as specifiec
{see .1 .

S0 Meting guratflite for fiber-prtic interconnectiinc devices. when
tectel Tr 2LCLTCENlE wmiLl & .<, .N€E CONNECIOT she:1 Show no Qe‘ecCt

et=ime~tal t¢ tne operetioen of the connector and shall have coupling forces anc
insertior Yosses n oaccergance witn 3.1C.1 and E.11.11.

3.00.0é Imzact test measuremerts for fiber-optic cevices., when testec in
accorcance wiwr £, ..L, fcnnectcrs snal! &how no evioence Gf broken, 100SE,
cefcrmec ¢- cisciatec varts, Cratks, Chirs cr ctnher camage whiZh wouiC resut in
a gdegracection ¢f optical performence. insertion 1oss sheil not exceeg thne
Timits specified in 2.10.1.

311,18 Twist tect for fider-pptic connecting cevices. When tested in
ACCOrcance with & ..>, the Ccabie/;CccNhecior intertace shall have no damage
get-imental to the operetion of the cable o= connector, The connectcr insertior
Tcss shail nct exceed the 1imits specifiec¢ in 2.10G.1.

.t Catle seal fiexinc Wher testec in gccorcdence wish &.7.16, connector
strairn reiiet mecnarisms sha prevert

te
M css of environmental seaiing ¢ cther
damage whizZh may impair the connector oper

I.11.17 Catie retertior test procecure for fiper-poptic cable interconnecting
geviles, Wher Legi€( N alL0rCance wieh €. .. , there sha | DE NC EVIOENCE O°
cec'e jacke: camage, cabdble ciamp “aiiure, cable tc connecier seal oemage,
6istortion cr bencing of metalli: connectcr parts, or catie disengagement fror
the clamp. The minamum cable te connector pyli-gut strength shall be 400 pourcs.

3.10.18 Crush resistance. when teste¢ inr accordance with &.7.1B, connectors
shall show no Droken parts, no gdegragaticn of mating-unmating, or no damage to
the seals. After testing, the connector shall also meet the optica1
requirements for insertion loss, crosstalk, and ambient pickup of 3.10.1,
3.10.4, and 3.10.%.

S
I NL.IMI™ruwuuis iy 1 1 L g a— — 1
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3.11.:9 External bendin

moment., When tested in accordance with 4.7.19,
c 3

CONNectors shaii snow no égi €nce cf camage detrimental to their norme
cperatior nor snall there be any interruption of their adbility to perform as
specified (see 3.1).

3.11.20 Fiver opptic connectron zomponent temperature ife. wher tectel im
accorgance with &. .. .(0, connectors sub)eCteC tC these specified acceleratec
3ging exposures shell nct exhibit visual evidence of dimensional change, Openirng
of sezis, cracking or crazing of components or finisnes, igentification marking
impairment, fusior or sevzure of mating perts, leekage of waterprocfing
compounags or cther effects detrimental tc connector operation. Nc evidence of
adnesive decragation shal) be present,

3.11.21 Temperature cycling cf fiber-optic connectors (thermal shock). when
testec nh accorcance nwth 6. .c¢l, a post-test visua  examyrnatior o7 the tested
cornectors shall reveal n evﬁdence of connector part dimensional change, n¢

leaking of wate r'roofinq compouncs ¢r other apparent lcss of sealing capability,
no su-face or igentification marring impairment, nc coupling-thread binding or
cther evicence cf matingrunmeting incapetility anc¢ no cother damage cetrimertal

1¢ the opereticr ¢f the connector. Curing the thermai stress the insertion 1css
cf tre matec connector shall be mezsured &t the extremes 2s well as a%t ambient
anc she’l be withir the Timits in 3.10.i. Tne <hermal siress shall de at least

25 great es the expectec cperating temperasures ¢f the cabie assembly and shail
be as specifiec hereinr,

2.31.02 Physical shock test. when testec in eccorcance with 4.7.22, the
connectors sna.. show nc evraence c¢f proken, jocse, gefcormec or cisglacec tarts
cracks, crips, T octher gamage whiCZr wouliC resuit ir & decracation cof cpricel
pe-formence. insertior lcss shell not exceec tne limits ip 3.1C.L1.

$.11.23 vibration test procecures fer fiper-ortic connectinc devices. wher
testel tno3rilircente wilin &, 0.0, (TETe snéi| De nC iransient Chance .n OPlile’
rerfirmencte teronc specificetior Timits anc there snell be no cfsengagemert cf
the metec¢ connecccrs, backing off from tne coupling mechanism, evicence of
cracking, breaking, or Jocsening cf parts,

2.10.26 HKumigitv test procedures for fiber-crtic connecting devices. when
tested n aclcrcence witlh &,.,.¢c&, tNe CONNECLOrS shail Operacte wiwhout
degracation beyond the perfcrmance limits specified in 3.10 during and after
expecsure to the humidity congitions specified. There shall be no visual

evidence cf ceterf{oration of component parts or constituent materials, locsening
cf firishes, physice’ cistortion, corresion of meteis, entrapment cf materia’s,
separztion of boncec surfaces or cther damages,

3,101,258 Sa't sp-av, wWher tested n accordance with &. .25, the mated
connectcrs shai: not show exposure o0f base metal or ;orrosion products whicrn
will aCVe*seTy effect performance. Ko visiple evidence 0f salt penetration inze
the cennector se2leC ered shall be cbtserved. Fcllowing the test, insertion 'css
shali be witnin the limits tn 3.10.1.

I,00.26 Altitude ymmersior. When tested irn accoracance with &.7.2€,
essempiec, matec connectors shall show nc ceterioratiorn which will agverse'ly
gffect perfcrmeance cf tne connezters., Insertion icss snell be witrhir the 1imits
ir 2.1C.1.

3.11.27 Fluid immersion test for fiber- optic cable., When tested in

accorcance with &, 7,77, visual examination of the test connector shall reveal no
swellfng or softening of material, no loss of sealing capability or
identification marking and no disco]orat1on or other effects detrimental to the
intenced use of these connectors.
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3.11.28 Water pressure/freezing. when tested in accordance with éiTtZE.
visual inspeciicr o7 ihe :€s: connector shall reveal nc penetration c¢cf incicater
a2 —em eems esoalad ammdinm Af eha maeerd ~ronNRABCtETP
L“VC [N » T €0 | TW Cbnvu v vilT NG eG W (SR ail e e

2.11.2% 32nc anc gust. khen testec in eccorcence witr 4.7 26, the conneliote
cb 21 cmrs mr o mvcnenrE ~f mRuedcal Aamama chirk =wil) acvearcoely at¢fec-t *he
Shel i FRER®A iv ©T¥ iyciietT % Miiysitee Gameyc waason waad RO S SR < ‘»T - :
ope-etior 0f the connectcr anc shel) nave coupling forces anc Yrse-tion Tosses
within the requirements in 3.12.11 ano 2.10.1.

3.13.30 Ozone expcsuve., wnhen tested <nr accordance with 4.7.30, there shal’
be no eviadence cf cracking cf piastic anc rubber jparts or other camage due 1o
cIone exposure that wiil adversely affect performance.

2.11.31 Flammability., When tested in ecccorcance with 4,.7.31, tur rwn, and

- gt . o « s - e e e m e m om e o _ N el ... -~
afler-giow gxiinguish ng time shei' be lhree seccncs meximum. Cripring whnich
will cause flammadbie material to ignite anc viclent burning or ar explcsive tyje
fire shail ncet occur.

3.02 kssembiy instructions. [omplete assemdly instructions shall bde
furnicneC Dy the vencor with each connector acquired unger this specification
Fssemsly “rnstruc-

Tions snetl inciude but nct pe limited tc:

¢. Llatle preparaiicn-siripping gimensions ancd ttierantes.

L. .ist anc cescription ©f crimping ¢ speciel tocls f reguirec.

z tuffiziert rertinent cimensieors fcor verification c¢f cerrect parts, 2s @
miMIMmur the ertr: tpenings shei: De specifiec,

c Militery pe~t number anc manufacture-'s pert number.

3.02 Wormkmarsriz. K70 getadls of workmansrhip snall pe in accergence wilr
Frgr ograce Toder-cnttc cennecter manufaciuring praciice wnen examinec in
ecic-cence witr 4., Clcnnectcrs anc accesscries smal’ be cimensicneily untform
enc free c¢f menofacturing flaws tnat woulid degrede peérformancte, 1ARILDIL pTODET
tcnnecticn to ‘rterfacing ejements, anc ctherwise vielcd en infericr procuct
The fcitowing shail pe a minimal level of visual examination tc bde performec anc
is nct intended tc restrict ciher pertinent workmanship exeminations.

a. L_ocse sermiri, inserts or cther ccanector parts which acversely affecs
ine environmenrt Seailng, pPermit Cecie seelant peneiraticn or degrece
crtical termini alignment shai' nct be permitled.

t. Peeiirg cr cripping c¢f piating or finisr, ge'\ ing of mating sarts
in:*:eztng exzescive wear rizxs, hur-s, or cther sub-siancerc cocnnecicr
surface plerishes sheii nct be rcermitted

£, CUALITY ASSURANCE PRCVYISIONS

4.1 Fesponsit‘lf:v fo= irgpectior, LUriess ctherwise specifiec in the
cortracT Of purifict C-ger, whe coniractor it responsible for tne performance cf
¢l inspection requirements {(examinations anc tests, as specifiec hereirn.

Except 2s ctherwise specified ir the contract or purchase crcer, the Ccontracior
mav uea mie mAum Ar anu Athar €farilitinme cuitanhlies fnr the norfnrmance of the

may use nis own gor any cther facilities syitadble for the performance O
inspection requirements specified herein, unless disapproved by the Government.
The Government rese*ves the right to perfor any of the inspections set forth 1n
o md s smnnmndibin mawa ealh {meranmredn 2 ma Annnnn AarRCCArY *N BNRUTE

RN )PCLIi!LOL)UH where sulh inspections are geemeld necessary O ensere
supplies and services conform tc prescribed requirements.
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4.1.1 Responsibility for compliance. A1l items shall meet all requirements
of sections S ang 5. ' he =ﬁ<aecLzJu set forth im this specification snail
pecome a par: of the ccntractor's overall inspection svystem cr gQuaiity program
The absence ¢ any inspection requirements in the specification snall ncs
relieve the centractor of tne responsibility of ensuring that all progutts ¢r
suppiies submittee ¢ the Government for accectanmnce combly with al’ requiremerss
of the cecntract. Sampling inspection, &s pert of menufaciuring operations, °s
an accertatle practice to escertein conformance tc requirements, however, this
coes net authcorize submission c¢f known ogefective material, either ingicatec ¢~
aZtual, nor cces it commit the Government 10 accept cdefective material.

4&.1.Z Test eouipment and inspection facilities. FProvision for test and
measuting eGuipment anc .nLSpection faciii1iies o sufficient accuracy, qQuality
anrg cuartity tc permit performance ¢f the required inspection{s; shali be he
respensisility ¢f the contractor., The establishment anc meintenance of 2
calibration system tc contrcl the accuracy of the measuring anc test equipment
shall be im accorcance with MIL-STD-456€C anc as specified nerein

6.:.3 Assemdiy rlants, Assemdly plants must be listec on, or approvec fer
listing on, the app.:cetie quaiifiec procucts list. The gualified ccnnector
manvfacturer shell certify that tre zssemdly plant is apgroved for tne
cicstridbuticen ¢cf tre manifezturer's parts, The essembly piant shell use only
Frece Tertls Supr Te€C by the Quaitfiec connector manufazturer. NC testing Cther
trarn visual examinaticon s reqguirec ¢f certifiec piece parts ottainec from the
Gualifrec ccenrecto” manufaciurer, excert wmnen there fs cause for rejection. &17
2ssemiiies proculed &t the assem:?g rient shell be subjected tC examination cof
The pDrocult tC atsure thet the assembly process conforms with that establisrec
¢t tne gueliftec manufecturing piant. luelity contrcl reguirements, snclucing
Gove-nmert f‘rstectior surveillance, she’l be the same 25 requirec for tre
quellfiec cennector menufacturer,

4.z L.nspeciions

& 2.0 Tlecssifrzaticr ¢f “nspectton. The imspeztions specified hereln are
Ciess fiel &35 “C. OWS

2., Meteriels inspecticn (see &,3)

£. Quelificaticn inspection (see &.&).

c. Cuality ~cnformarce snecrecticn cem & £
Wee i) woiTVTadiLe ifa)p Qe tillii 1 o0C S.o /.

g. @wCrkmanship inspection {see &.6).

>
ry

< .rstectior zoncttiorns., Urless ctherwise scecifiea, 2° inspecticns
She:. De percormel Lnoacccrcance with the test concitions specifiec ir
r P £°
L-i6

4.5 Mgierials inspeczion. M™Materie's irnspection sha'l consist of
certificacinor gutnortear hy versfydne Aava *hat matariale yeod 0 fabrizca®ssmne S he
AL S > e e W RN S «T N V. yoi .Vl”:n “wT v Q [SRA N Y N =T 7 e o Yot o L' L L 4 LAY
deiivereg fiber-optic connecto™s ere -r accorcance with the requiremenss of [.:
ang 23 specifiec {see Z.1].

¢.&4 Cuelification inspection, OQueiificetion inspection sheil be performec &t
& laboratory acceptadie tc the Gove-nment (see €.23) on sample units produced
wi®® aALYrPrMaRn?® anAd ArAranmIrace mArmally iead T A mmAAe e on Thie imemaresAnn
Tl CNU il piiTi e @iiU pIULTUUTES HIVUTMa 1y dIyTU 0 PIVUHLL oI LA Tnypee i wn
shall consist of performing the inspections and optical tests specified in tadle
I, 1? the sequence shown therein, on the qualification test samples specified in
4 A
A TSI Y

~ el A MAY T NEO O0BT 41 1 il WILILITCT QliU WU WAV W we = —— — —
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4

&.4.1 est samzle. Ffiber-optic connector, backshell, and accessory samples
comslying wiih the scecifiec ~eaquirements (see Z.1) shall be submitted for
gquelificetiorn. The manufaciurer shall previde 3 counterpart connector for each
conrector subliectec te cualifying tests requiring mating assemblies. The
ccurterpart connectors providec for this purpose sheall be new, previously
gualifiec connectors or new connectors submittec for qualification testing.
Marufacture~s nCct prOGUC NG mating connectors shell subm:t cate substantiating
tnat tests were performec with guelifiec counterpart connecters. For these
tests specifying the use of mated connectors, optical anc mechenical test

e2ssessmert shall be mace using the assigned counterpart connecter for these tes:
measurements as requirec.

4.64.1.1 Samp'e size. The fcilowing test samples, manufactured by normal
production metnccs snall be proviced for each conneltor series submittiec for
Guatification testing:
a. Twe've in-line catle connectors.

t. Feur jam-nut mountec cadtle connectors or four wail mounted ceble
conneciors.

.c Sam;'e prerarecion Lriess otherwise speci‘iec, connectic~s shai’ be
S$Semr €0 ‘hic cac.€-connector assemtlies using the types of catle
ec 'n the applicaple connectcr specificetion sheet. CLlommector terminagl:
e crticeily finisnec witr termint properly seated within their inserts.
ec connectors full sealing caparility shall be proviged as specifiec,
crs crhéell be provioec with backshell, strain reiief cable ciamp anc
£ %c e & meters miramum Sencih of tne specifiec ceatie tyrpe.
¢.,&.7 Inspecticn routine., Clonnectorm, backshell, anc atfesscTy samples snell
e tecteC T ac.crcarcé woLr the seaquence of tatle 1. Opticel tests shai’l ¢
mace 2% spectiec ‘n taz’€ .. The connecticr ¢roup sampies mey De tested
SimuUltaneous y,

‘on epprovel will nct be grartecd ¢

cet!
sories being tesiec szccrding
4 3,10, 3.11, ancg 3.:3.

o

m

~s, balkshrel s ¢©

&.&4.3 Tualiel
¢
: requirements of

ce
the Ifcrnelt
the

tcr redectror.  Qu
° r
1C meer )

[

- w

RS

e

& 4.4 FRetention of cualification. To retain qualificetion, the contracior
shall forwarc & repcrt et 10-mOnRIh intervals %0 the gqualtifying activity. The
qualiifying ectivity snail establisn the fnitial reporting cate. The repor:
shell consist of:

@. L summary cf tne results cf the tests perfcrmec for inspectior of
rroduct ‘or detivery {(sroups A enc E), incicating 2s & minimum the
namber of lots that nave passec, and the number that have faiiec, &nc

3

the g-oup wrhich they failec. The results of tests of 21l reworkec lctis
snei pe jocertifiec anc accourtec fcr.

5. & suymmery cf the results of tests performec fcr bDeriochc inspectior
torous <1, f‘nclucing the numbe- p¢ failures. The summary sneil inciude
resuits of 207 periccic inspectiof tests performed anc completec ouTing
the 18-mcntr pe-ice, ¥ tne summary cf the test results incicetes

nonconformance with specification recuirements, and corrective acticn
acceptable to the gueilifying activity has nct been taken, action may De
saken to remove the failing product from the qualifiec products list.

N
‘

wy
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Failure to submit the report within 3C days after the end of each l8-meontn
period may result in loss of gqualification for the product. In addition to trhne
periocdic submission cf inspection data, the contractor snall immediately notify
the gqualifying activi at any time curing the [B-month period that the

]

»,V
inspection cates incdicates favlyure of the qualifieg proouct tC meetl tne
recuirements of trhris specification,
Ir the evert that ng production occurrec during the reporting perioc, 2 repcre
shail be submittec certifying that the compeny still has the capebilities ang
facilities necessary tc produce the item. If during two consecutive reporting
periods there has been no production, the manufacturer m2y be reguired, at the
ciscreticr cf the qualifying activity, to submit the qualified product to
testing in accorcance with the qualification inspection requirements.

4.5 an“t;i;pf?ovmance inspection, Quality confcrmance inspecticn shall
corstst of the "nspections anc optical tests specifiec for group A 1rsrecticn
fearte 710 grout B snspection (table 11i) croup o nmsoection {(tate V) PEYe
g Lo - e » - (SR = PSP T L v P «O Vi v o« b b iy TV - PSP T e e W Ve Q W U cis
packaging inspection.

&.8.1 Inspecticn of procuct for gelivery Tnscection ¢f progduct for delivery

- v > - e ~ A CHELE A JY o Vi Febw o L L PV WLE - UKII'\:"'
she'll CcConrs st C° SrCuPsS A anc £ Tnspectiors

¢.8.1.0 Inspectior "ct. The inspection 'o%t shail consist of the rumpe~ cf
cornectcrs cTterec ‘cr .nspection at cne time, and all cf the same cesign es
ccverec by one specificaticn sheet

.o Samrzle urit, L sample urnit sha’l be se'ected &t rancorm from the

SLUEL L0000 Samrte size. Tre sample size shel) consist ¢f thet numbe- oF
npie unite recyiTecC by the ‘nspection ¢t size, es determined by the samp'irg
cians in MI_.STD.10%
$.8.1.0.0F iamrple ur-: prepa-etion. lonnectcers shell be fully assembled ‘nit
teble-ConneciTr essembi €S using whe types cf catle specifieg in DCOI-0-8304%,
.roCese cf nc cuaiified sources, the ‘cllowing cable or equivalent sha’i De usec
¢ Cnanne’ FIN MEEC4E5/2-BZA, 50 micron core, 12% clad, or eque'.
4 CThenne’ Pin ®ES045/2-C4A, 100 micron core, 140 clad, orF egual.
€ Charne’ FIN MBS04S/2-C6A, 100 micron core, 140 clac, or equal.
Cennectcr terminels shell de octically finished with termini properlsy seated
witnir tnelr inserts. For matec connecters, ful) sealing capability shall te
proviaec &3 spectsfiec i(see Z.1)., C(onmectors shea’l be provided with backsrhell,
strain relief caple ciamp and attachec tc & six feet length of the specifiec
cetle type, 2anc sheg'l be terminatec in accorcance with tre manufacturer's
TRSITUCIIONS

£.8.0.1.4 Specimen, A specimen shall be & sample unit Lreparec 1r accorcance

.
1 .
N P

$.5.1.2 Group Kk inspectior, Group A inspection shell comsist cf the
inspeciions anc ccvi1cea! ests specified in tadble 1. Al) connectors,
backshelis, anc accessories of the inspection sample shall pe subjectec tc the
inspections and optical tests 1isted.

£
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TABLE !. Qualification inspection.

T - i T ? 1
| Part applicahiiity ! Optical tests ' i
= 7 T . T i T IRequire- | Test |
insuectynn Loonnec. Jlack - PAccesst-i Juiter- \f iber optic | Amnalog {ross- . Amnyent Lo oment \methoc !
Lor fenelt L rie”T  iCOn errcuit grs-imoouiation | talh i Yight ) para- ' pere-
i Aeviri rcortinuties rsusueplie Lograpr grapt !
finserthor o {o.iULY NI O RCRR T O] ipality i | t
fipssy test | ! | ! |
: i I T YA | [T [ S A !
‘ : | ' !
— - T 7 T 1 t : ' ! K
i Group ¢ (A1) semuie wnitstl ! ! I ; | ' ! ' \ . I
—_— 1
: i i i B ' | ! i | t !
' Optical conformance t t | ! ; | | : ¢ \ |
i Interconneztion device i B i ! i ! i ! !
| insertior i1osc test ' ) I i ; X } | l i 1 1a. .l 4
i i i : ' | | | i . :
i Pnysica) conformance ! ! ‘ | ! ) H I 3
' Size > Lo ] i i i i |
weioht i L ! ) ! H ! i < i
¢ Coler . ¥ v : 4 ! ! : I i Ll !
jaenttfication marking X o ) ' ! ! K j
i worrmanshig ) [ ' 3 ! ' t
i {rcsstals | X . ! i . i » ' ¢ i
Ampient tienl susceptiviiaty i » | i | i X 5 !
i | | ! | ' i
Grout [l semrie wrats i N ! ' ' :
— ; : ; | ' :
{cior y i 3 | i : L VT i
| leentifacation mariing ) [ . 3 < | . 4 et :
imgerl retlRAL AT axia’ strenqgtll i N ! | 1 i b te, "t \
irsert retenticor radic. ! i ! . ! i !
crrenotr 3 i : K fe 7. !
Terming: retentior ferce ’ e Lo e
Jerminut YRSOr1i0T ARG ! ' '
remove  torie” X [ [P
| Matntenan.r auirt ! ‘ AR O T
CFanes onti FONNECTNr COMNONeT ' . ' ' '
: temperatuyre 11ts ) [ ) c i i 21 e T2
Clrust resictance ) 3 . ¥ ! ¢ i i @ ] @ ' A E R SN 1 4
fi0¢ ympercior tect for fanes : i ! ! '
Urtie Cabie DL sAmpicopntl ! i
e Tiuid ' 3 3 ' i I I T
‘ . ‘
Growre 170 ioocamnir oyrite '
it ‘ \ .
TR s Co : ) : ; IS DA LT
raentit satynn mare 1 n ¥ i 3 H ¥ ‘ . | Ti01. & 4 [
Conne- tor enaauemernt g¢nd ' : | ' ' | '
' ¢isenuanement HOrces : Y I ‘ . LT E L TR
©Countinn torgues | ¥ : ' ' ! : : Pa. il 18 I
| Mgtian durability for finer | i | i ! ! !
; optie ntesronnecting ! ) ' ' i e 30 ! [ ‘ i
| Twrst test tor fiper optag ! i - i | I ! I
! connectine device! i X S ! i I | } | 1200 [
Catie sea’ Piexing ! ) [N} : { ¢ ! | t2.1i e ke
| Catig reteriior tesl o i ' i I !
! ter fAher antac cahae : | ' ' i H
Vrle T COARBCTIRT EOVILEL Y s : i ! AT SR
L faterne  henayn, momer: ¥ i . « ' ' Pzoliae el
| Jemneratore ryriint o finer ! 1 ' '
. oLt coennestee . i 1 ! ' ! !
! I therma hoce X X 3 s H 3 IR
) ) : ¢ 1
I 4 ¥ ) ¢ i . L. '
L ttzone exp ¥ 3 1
Cbhysica ' ) : ! o c | thad
virratior tor l .
fib 0 ! '
! agevice” x [ ‘ [ ¢ IS !
! ‘ ' ! !
See footnotes at end of table.
15
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4.5.1.2.1 ¥isual examipaticn (group A inspection!. tach connector shail pe
visually examinead TOr COMPIELENESS, workmansnip, and identification
requirements. Attention shall be given %to those assemblies that require a
gaske: to determine the ctondition cof the gasket. Gaske:s missing, twisted,
buckled, kinked, or damaged in any way shz'l be cause fcr rejectign. £Each

connectior shell be visuelly inspectec for tne presence 0f compounc between fiter
termynatior eng ¢©7 insert anC she.i.

¢.8.1.2.2 Semrling plen, Statistice’ sempling and inspection shall be <r
dccorcance with MIL-ST0-105 for generel inspection level il. The acceptabdie
Quality level (AGL) shall be one percent for major cefects ang four percent for
minor cefects. Majocr anc minor cefezts shall be as oefined in MIL-STD-1CS.

& 8 1.2.3 Ceioc*ted YTnte 1€ am <menartimm Yne e maioresm ehe FrAmtearTan

------- PRNJS e wT W V. L3Rt Qi PHIFPT e bW RS [ TRJEL LT, LT VLT el e
mey rewgrk 1t 0 correct the defects, cr screen cut the defective units (if
possitie), enc resubmit them fc~ inspection. Kesubmittec iots shall be
inspectec using tightenec Ynspection in agccorgance with MIL-STD=108. Such “cts
sra’l be separate from new lcts, 2nc shall be clearly identified as reinspectec
Tots.

.8.1.2.4 Dispecgitior ¢f sample urits., Samplie urits that have feiled anry of
the GToul A TnipeltiOn TEsTs may o€ rewlrned ¢ correct cefects 1f possible enc
surrectec to Grouy A ‘nspectior agein. Sample units tThat pass ail tests of
Group A ‘rspection may be age'ivered on the purchase crger cr contract or testec
tC group B inspecticr [(see £.% 1 3!, Units thet have not been corrected shal)
ncT be celiverec orn anry crtcer even thouch the 1nspection 1¢t submitiec 1§
accertec.

cn sheai) consist ¢f the
e !Il, ir the orge~ shown, &ng
sh tietted 0 and have passel the
G»

nevt be im agcordence wilh
v na minor cdefects snall be as
ae e basec on the inspection Tct
51 ;p A imspecticn. The AQL shei’
be

4.5.1.2.2 Rejeciec lots If an inspection 1ot is rejected, the ccntiractor
mey rewCrk the ot tO COrrect the defects ¢~ screer out the defective units and
resudbrit for reinspection. kesubmitted lcts snell be inspected using tightened
irspecticr ‘n accordance with MIL-S7D-105. Such Tots shali be sepearete Trom new
Tcts anc shaii te cleariv tcentifiec as reinspectec lcts,

§&,.8,1.2.3 Dispesitior of sample urits., Sample units used in Group A or E
inSpections may D€ USEC TC0r o"QLL - Tmspectior cr delivered on the cgontract or

[

purcrase c~der orly ¢ the folicwing requirements arve mel:

¢. The Tot is acceptec
4 The cennectcr hat remcvable termini anc the ones thet were terminatec
for testinc are repiacec with unterminaterc onesg
: The sampling unit passed group B inspection, cr the sample unit failed
arnun R dmerartsinn At wae maumnrkad and eceurrneefully roatacectand ¢n Arnun R
yive YOI IR L VI W WUS T URAVIALW WIIN WML LE IR 11 TReEIvE N vV Y Vuy W
requfrements.
Y m!‘}. unite mnt maontimnAa Frif®tarda » [} amA ~ e khal1Y e ® ha Aaldunmad as *tha
- Ld - - @ tiw . e s v i vy A B S L I - LY v, Qiilvg - )llq.ll v . ve ut 1t yeviewu v Rk <
ccntract or purchase order, or used for group C inspection.
il e}
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4,5.2 Periocic inspection. Perfodic inspectioen shall consist cf group C.
Except where the results of these inspectiors show noncompliance with the
app1acab1e recuirements (see 4.5.2.1.4), delivery of procducts which have passed
A s Srmemar*s - roaen) ve n‘ *roco hnr\nnw'

< i 1

An eRal1l mAa+ ha A
slUUv - ln)utbLlU“ QE I I Ve ¢T8 U Covi e i LiikoetT puil iV -

inspections.

rAYS A ne
i the

L' e

&.8.2.Y Grour C inspectyorn, Grour C 1rsp ction shall consist cf the tests
specifiec in tacie .y .n the orce- shown. Group C inspection sheil de perfcrmec
on samrie units ¢f each style ano seiectec from inspectior iots whicr heve passec
mmmiime B 2amd B {memao - $mmoe £ Ff Smemmrtinm camela enal)l ha rarnracemtatsve r§
SFULL) Lo} ang } =2 4”}}/EL\,)U”). \JYUUV -~ THnypes vi v )dll‘yl: 20I@ 1 1 o T FTCpi TIaCTiivw v i ¥VE ~
procuction.

4.5 2.1t Samplirng piean, Every 2€ mcnhnihs, connector, backshell, anc accesscry

sampie units which heve passec group E inspection shall be seiectec in sufficient
Quartity to prcvige three samrpies per applicatle test group.

4.5,2.1.2 Feilures, :f one or more specimen or sample units fail tc pass group
{ inspection, the sample shall be consicerec to have failec.

2.1.3 Dispositior of samgle units. Sampie units which have been sucjectecd
uf C inspecticn shail nct be ceillverec on the contract or purchase orcer.

hencomplierce. [f a sample fails tc pass group C tnspectior, tre

4
T€T sSnEi: PCIVT, the gquelifying ac.1v1ty 2nc the cognizant inspecticn
0f such feilure &nc take ccrrective action on the materisls cor processes,
as

m

warrantee, 2anc on ail units of product which can be correctec anc

nufacturec unger essentially the same conditions, witn essentiaily the

ang processes, anc whict are consioered sutject tc the same

tence &arc snipmert cf the product shall be ciscontinuec urti?

or, &ccertetie ¢ the Governmenti, heas been taner. Afier the

‘¢n has been

inspection shali be reredtecC on acditional sampie urit

RS Cr the test which the criginel sampie failtec, 2t the ¢
v

he rnﬂn(°'t|?nf' Nowe
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accertence enc sripment sreil be withneic until the group O inspecticn has sn
Thet tre corrective action wmas successful, in tre event of failure after i
eirscection, infermeticn ccncerning the faflure and corrective acticn taken she ]
be furrishnec ¢ the cognizent inspection activity and the guelifying activity.

¢€.5.3 lInspecticen of pacracine, The sampling and inspection of the
preservaticn, pecking anc conteainer marxing shall be in accoraance with the
requirements cf MIL-C-5533C.

4.6 Ortical conformance test methocs. An equilibrium mode simuiater and
ciaccing moce stripper shail be Instelled between tne source ané cornnectcr (n
that oroer, 2s well as between the ceonnector anc detector (ir thet orger! when

making cptice) measurements., A one kilometer section of fiber mey be substitiutec
for tne equilibrium mcce simulator anc claccging moge stripper betweer the soLrce
anc connectcr ¢ cesirec. In connecztors with one, twc or three ofptica’l cranneis,
orticel measuremerts sneil pe meoe ir rapic successior or eachk chenne:. In
comnectors with four or more channeis, optice] measurements sheli be meoe ir rap:c
succession or three rangomly seiectec channels uniess ctnerwise specified nere:r.
4. 6.0 interconnec: gevice ircertion loss test., Insertion lcss testec 0
gccorcance wish methoc A of tikh-455.38 (see 5.10.1).

21
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4.6.2 Fiber optic circuit discontinuities. The connector shall be testeg in
ccercence with tiA-&s5.3¢ (t0iFec). The cptical termini of the connector shall
be connectec through & minimum of & meters of opticai test cables <0 an apprcpriate
Cpticel signel scurce enc cetecticr. Unuseg termini sheil be cappec. The source
sna'l rrocuce a cconetart Tevel, static signe) eesily cetectec by the getector.

Tre cutrut cf the cetecter shell be monitorec for ciscontinuIties while *the
connector 1s suybjectec tc a mechanicel Or environmertz’l test expesure, “he
dgetector anc monitoring eauirment snal) possess sufficrent semsitivit, znec rsgr
frequency response to detect cgiscontinuities in the optical) signal. The

monitoring eguipment sheall incluce transient .aphure capatility {such as provicec
by an electroni¢ ceCLrnter cr by an cscuxWosgcpe with an agjustabie sweep trigoer
eanc cscitioscope camera) [see 3,1C.3).

6.€.3 Ftralcc meoulation. The cptical termini of the connector shall be
correctec thrcugh & mirsmum cf & meters ¢f cpticail canles tc an Cofpticel sygres
socurce anc ocetectcr. Unusec termini shall be cappec. The source shail procule &
censtart ‘evel, stetic sigral easily cetectec by the detector. The ocutput ¢f the
cetecicr sh e meritcrec for aneiog mooulation wniie the device uncer test “s
sutrectec t e:ranicaf or envircnmental test expcsure. The detecsicr ancg
monit mert srhall pessess sufficient sersitivity enc freqguency respcnse
tc ¢l ¢ mccutatior 2t the é&cceptence “eveil. The meritecring ecLitment
shel cnel recorcing capdtitity (SUCh &S Provigec by & tricgerar e
cscrll an osciiloscope camera) {(cee 3..0.3).

$. € K, The termini of tne connecior she'l be connectec IC a minymum
cf & Ticel test cabies Or opeQueTy CRPLEC as &ppTrOpriete.  The inpLs
TC ¢h Chéernel (the active crannhe' ) shei. be connectec via ts tect cabt'le
¢ ér gne. sgcurce, the signeai ¢cf which snell be e..ner corTinuces o
ampite tec The cutputl perIis; ¢f the Cciher channe.s {passve
crennel g Tor cnrectec tc test cat'e(s,. “he cther ThApLT pPETTE she. te
cracue’y - CuIbit siinal power from DCIR the active anc pescive
chenne's ure rhern tnere S mMOre than Cne tassive channe’ tre
GUTFLYT CT @& cne .S shali De summec. r1s TEStT shé& 1 De rep ec,
mexing eair remeiring Ingut fcrt the active chennel {see Z.10.4;

4.€.5 Amptert ifcht siusceptieility., The optical termiri shsil be testec n
acccerdenie wilh LiA-nS-&ESoCC (FC F-c2) The cpticel termini cf the :crrsc::r
shall te either crequely carpec cr ccnnected tc & minimum of & meters c* optice!
test cetles as acrropriate. The far ends c¢f these test cables shall te ei<rer
cappec or connectec ¢ suitadle ortical power monitcring instruments. The ligrt
shall be broac spectrum with infrarec, visidle, anc vitravicles comp cnents enc
snail tlluminete tre connectior with an jrreciance {(power ocensity of 1l sk
miiliwatts per sguere centimeter, Light eminating from e&ch optical part cf tre
gevice uncer test shall be measurec by optical power mon"or1rg eguipmert, naving
& 0reéC spertre’l response competible wilr Tne source (see 2.10.%5%.

6.7 Inspection methecds.

$.7.1 Size. fact cf the cimensiors specifiec .see 3.1) for the connectcr,
tec;sneii, 2NC accesscry perts she'll bDe measurec usiIng Ce.ibratec meesuring
cevices wilh the [reCisiCP &nc 3Touracy approprtete for the tclierances specifiec
(Se€ .1 anc I.ll.l.

¢.7.2 keicgrt. The connec~c-, backsnell and accessories shall be welghec Lsing
cailibreted sceres having the range, precision anc accuracy approgpriate fcr the
tolerances specified (see 3.1 anag 3.11.2).

4.7.3 C(clor. The co)
1

rs ¢f connectors, beckshells and accesscries shall e
norreflective (see 3.1 )

c
3.
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4.7.4 icertificaticn marking,
backshe’ls ang accesscry parts shal

confeormence »1%tPr the recu‘lrements of

n markirgs on cchnectors,
Y examineg &ng measureg for
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7.6 Insertion reterticr axial strerctk. Unmated connecto
C 1n acccrgance with method 2L.0 of MIL-STD-1344, Termini

¢ InoacLLrhian L

ros
e i
insert shall pbe fully fillea. Pressure shell be agplirec up ¢
sure specifiec herein anc the axia) displacement meascurec,
n e
T

re mirnimum
e pressure sra’’

e 2.1) angc e
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§.7.10 Meinterance 2cing. The cptice) termini shell be testec
wWith methcC 200c OF Mio-lvi-1344) “he termini seiectec fer insert
sheil be the same termini tc useg sutseoquertly for optical testing.
anc withcrawal teocls shall be ccergeance with MIL-1-EL19€C/4€, MIL-T-E
anc MIL-1-8.065/4E. Tnere s e I0 irsertion anc removal cycies, uni
ctherwise specifiec.

n <
D o

¢.7.00 lourlir: forces. Mateable connectors cr accesscries shall be testec ‘co-
8xigl ercacecert anc cisencagement forces in sccorcence wotn metnhcc 2017 cof
MIL-ST0-.344 2t 2an cptional rete (S€€ Z.li.ii.

4.7..7 Coug'inc torcues. The connector mater ang unmetec shall be testec ‘o
Tadia’ engageEmMEnT &¢hC Cisengagement torgQues r acccorgence with metnoc LI cof
Mi.-5T0-.384& at ar cptionel raze .se€ ....lic,

¢.7.12 Mating cyrebility for fiber-prtic ‘“rterccnnecting gevices. The
termynatec 2ssemt 'y mace Of One cCacie mCocunrted COMNECIOr ang CHE wa!ll cr jam-nut
mountec¢ connectcr shall be mated and unmated in accorgance with EIA-455-21
(FOTP-21). Cne troLsand complete (part separating) cycles (mate and unmate) sha'!l
be accemplished by Fand at an optional rate. The change in inser*ion Tcss anc
ceucling forces after the durability tests shall be measured (see 3.11.13). Tre

ccupling fcrces srall be measured in accorgance with the reguirements of this
specification ana the specificaticn sheet. The connectcr termini may be cleaneg
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prigr to inserticn loss measurements (see 4. .5) and snall be so nctec cn céta
sheets. C(cnnector coupling raraware srell nct reguire clearing o meet ccuplirg
fecrce recguirements (Z.11..3),

&.7,14 Imract tect meesyrements for fiber-optic devices., FEach well cr Jem-nit
piece of €achk ccrnnecicr tC D€ gua.''1ed shel] De subje-ctec to the test {impact) 1r
arcorgance with ElA.&55.2, The 1ngivigual specificatior snall state the
acceptence. rejecticn ¢criteria for the test.

4&.7.15 Twist test for fiper-cptic connecting cevices., Mated cable-connecicr
assemblies sha,, D€ 1ESLEC 1N accorcance with tiA-R5-455-36. Connector-helc
fixture shell be rctatec #9C cegrees at & rate of one <cycle per five seccncs for
a2 totel cf 1,200 cycles. The capie assemplies snall be stretchec with & minimum
tensicn ¢f 11.C pouncs tc their maximum lengths anc clampec at a cdistance ¢f acout
10 times the cable ciameter from the connectcr te the fixture table top. The
fthufwng anc catle clampiyng are to be osne in a manner that cces not affect tre
cable's cptical trarsmittance beyonc acceptable limits &s specified (see 2..1.1%)
Measi.rements shall be taxen before enc after testing.

&.7.1€ latle sea' flexiro. Unmatec cable-connecstcr assembliies, c¢f each yre i
he gui “fUEC sre. | LE tEs5TE€C in &cIc-Cence with test proceaure ., methoe il ¢f
MiL-LTD.1084 fsee 301,06,

&.7.17 {ep’e reterntor tect procecure fo- fiber.ortic cable intertgnnecting
geviies FZ-€C CONTECICT SEml €5 Shia.. DE LESTEC n EBC.Crcenceé wi Tl t.k-RG-2:%
TLo. -t The axial tertile loee shel) be appliec up tc the Tcad srecifiec  see
S.00.07) anc she'l te mernteainec feor L0 minutes fiongeticn ¢f the catle sre’l
Leve N0 €fect orn the trnserticr ic0sS whnile the loac ‘s appliec for the specl-fiec
Sime TESTS anc meesurements DEfCcre, ouring, &nc efter testi sne' i be taker eac
regulTec oy tne cetail specificetich.

&7 .18 Trusr rescctence latle cornecter a<sem:?:es shel’ be testec -
@CCCTCENIE witil C.A-&55-Zc. The test jpac useC shall De Lif pouncs enc shel. D¢
eacpiiec f(r 8 pericc of & otc LC secocnos (see Z.1i.1¢&).

&.°.1% Iyserre’ tencinc moment. he wal'l cr jem-nut mourtec Connecier still De
mountec as IF hO"Ra, SErvice Tc & rizic panel. Eefore mating tne cable ceonnector
tc the wall cr jam-nut mcuntec CCchnectcr, an acapter or test torQue &rm sha . Le
attachec &s shown on figure 1. After mating the two connectors, the cistance "L
from tne point cf 1oac applicationr “P" to the mounting panel shall be determinec.
The 1cac to be appll &t pcint “P" shall <nen be determinec &s the benaing momernt
specifieq o S b” the ‘eve) agrm ".%. This loasc shel’ be appliec &t & rae ¢f

3 7 the reguirec Ycacd cf 7. newton meters

iieg loac srall be he'cd for one minute, then the load sheil
scn 1css ©f the termini sne:! e morniicrec curing the tles

ivide Y f
erproximately 46,5 newtcocne per seconcs urti
Th ks :

&.7.20 Fiper-op%sc ccnnecicr, compcnent temperature 'ife. MalecC connertoTs
sha. D€ SUDjECLEC 1({ tempererur€ test conchi.ch t anhg test time cercition B oo
accorgance with EIA-455.4, Tne change in 1nsertior ioss shéll be meesurec Gur'rg
anc zfte- the test (Z..1.205.

~

Lol empereture cvz'ing c‘ ‘iber-opty1c cornecto~s (thermai shoCk
’,»,‘.ﬁ P Y AN »-'.-h P ) reYNXl YY) = o~ o YT YR cF a ' e *Dever “r
eV T B VITNNIT e v i €Ca>2ThHIL LES I - Eﬂ)- vine e O - VIiiT MIIHIQG LT W/ 260 ! e © s o LT N v
accercance with test ccncvt1on A of EIA-RS-4E85.1 (FCTP-3) The fiber shall be 'n

acccrcance with MIL-F-46291. The number of fibers will be given by the
specification sheet. The mated and unmated cable-connector assemblies shall te
examined for satisfaction of the mechanical requirements of 3.11.21. The cycles
perfcrmed shall be in accorgance with test condition A-C.
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RIGIC 5
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TC TEST EQUIPMENT
NOTE: Moment of fixture snall be of a convenient cesign.
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4,.7.28 ¢
testeg in a i
te€st Exposure the essenb]aes shall b
power magnificaiicn for seail penezre
camage tc exte-nal part lsee S.ii.¢

]
n

______ P

ble-connector essemd 5 shia
of methoc 100! of H‘h-S‘D-IEAA. After
nai 3

V¢ semma /[ rmmmme s o ™
e SEpTay {corrcsion). m

[
ccorcence witrn 1est cong

N
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TeErioc c‘ ne iess ther &8 ncurs, The sciution temperature shail te mairteinec
petween i0°C ana 35°C auring the expcsure peric c. The cye concertraticn srnall be
agequate IC visibly <ncicate liouic exposure. The conrnector will te remcved from
the container and placec in a chamber at -20'C for one hour with the OD»? IR
insertion loss being examinec odurihg the test. The connector assembi: sheil be
externa1?v cieeneg urmatec., examinedg f‘cor dve penetration into the corngg,g'

matec ang opticealiy testec [see 3.1.1.28),

¢,7,29 Seanc anc cust, Connectors ma‘ted and unmatec, ag 2trifcabrle, shall bhe
subjectec tc the cust ,i1ine senc) test cf MIL-STD-20Z, methoo 1.0 [see 2.11.2681%.

4.7.3C GCzone exposure, Mateg cable-connector ascemplies shall be tecteg ir
aciorgance wiir methoc 007 of MIL-STD-1344 After tect exposure, the assemt.ies
snall be examinec for damage (see 3.11.3C:.

.7 0 Flemmat<lty, Flammebitity ¢f connectors anc &c{essories (et least one
matec anc one unmatec! shel: be testec inm accorcance with method 1ClZ of
MY | _CFTPR V%248 _<iemn tha €7 ama m TV dom Cmm £F oommam f azma 2 %Y s
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4.8 Wworkmanship inspection. The connectors and accesscries shall be visually
examined 10 veér iy chat tney meet the workmanship requirements of 3.8.
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5. PACKAGING

5.1 Packaging requi~emerts., Tne requirements for packaging shall be in
gccordeance wiih MiL-u-25330,

€. KCTES

iep conteins irformetion of & genera’l or expianatory nature that may
vt is nct mandatory.)

€.1 Intended use. The fiber-optic connectors specified herein eare intenaced
for use wiilh sow JC0ss opticel fiper caples in military, grounc based,
fiber-cptic date transmission systems.

€.2 Acgquisition reaquiremerts. Acguisition cccuments must specify the
following.

a. Titie, number, and date cf the specification.

b. Isssue ¢f DODISS to be cited in the sclicitetion, and if required, the

specif c ‘ssue of ‘ncivicual gocuments referenced {see 2.1}

Spectficaticn sneet number, titie &nc gqate.

o
[

4. Part or {dentifying number (FIk).

e. CJuantity of connectors recguirec.

f. Incliusior of terminetine tocis, if cesirec (see Z.9:.
¢. Clcicr isee I.11.2).
€.3 CQuetfficeticr, Awzarcs wil® be meaoe orly for prooucts whict ere, 3t the
time se< fcr ocreninc cf rias, gualifiec for inclusion in applicapie Cuait‘rec
Progucts Lis?, whether or not such products have actually been sc 'istec by itheat

gate. The ettention of the contracters is called tc this requirement, anc
menufacturers are urgec C arrange *c have the products, that they oropcse 0
cffer to the Tecera) Government, tested for qualification in crcer that they may

be eligible to be awardec contracts or orders for the preducts covered by inis
specificatior. The activity responsitie fcr the Qualifiec Progucts List is the

v
275C Air Base Wing {(AFLC), ATTN: ES, Gentile A{r Force Station, Dayton, COK
£28¢4, tHowever, informetion perteining to qualification of products may be
otteired ‘rom Cefense Electronics Supply Center (DESC-E), 1507 Wiimington Fike,
Cavtor, Onic 45444,

€.3.0 lonformity tc oualified sampie. 1t is unce-stood that connecieors
suppiiec Unoer <he cortrect she:.| be toentical in every respect tc the
cualification sample testec eanc fcunc satisfactery, except for changes
trevicucly approvec by the Government. Any unapprovec changes from the
quadification sample snall constitute cause for rejection,

£.2.2 ‘Provisions goverring guelificaticr SL-€. Lopies of "Provisions
Govermning Uuei tict-ich SU-t  Mmay te obieinec udbon application tc Commenging
Cfficer, Naval Putlicetions anc Forms lenter, 5BC1 Tabor Avenue, Pnidageipr:e,

Pennsylvania 15120,

ro
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6.4 Patent notice. The Government does not have royalty-free license under
the specifiec patents (sec 3.17), for the benefit of manu‘ac.urers of the iterm,

neither for the aovernment nor for use in equipment 10 De delivered to the
Government:

Featent no. Patert expiratior cate
US 3,806,564 11/30/1983
US 4,054,366 10/18/196%4
UsS 4,060,306 11/29/1964

€.5 Apcriication information,

€.5.1 Fiber-optic test pilugs. Fiber-optic test plugs are plug assemblies
thnet &re US€C tC_ simuszie short or long lengtns of fiber. This can be
accomplished in @ number cf different weys; i.e., fipber core match or mismazch,
fiber numerical aperture metch or mismatch, eic. The test plug is simply @
fiper-optic connector pluc which uses a short length cf the requirea fiber thet
is "looped dback" in the backshe}l. These test plugs finc applicetions in many
system functions. The feliowing 1s & pertial iist:
3. A zest tlug conteining & fiber with cheracteristics like that of tne
geplovment fiber can simuiate & short lengsr of fiber (low optice’
1ess) .
b. £ tes% pilug centeairing & fiber witht characteristics umlike thet of tne
T o ‘ete & long iengtrn of fiber (nigh optice?

cer cvmert fiber car simu
c .

(Al

Using & zombination cf the above test piugs the user Cah evaiuate the
¢yrar ¢ range of thig system.

¢. Lan be used in fielc situstions where an opticel time domein
reflectometer is not available to cetermine fauit locations.

e. Allows system checkout tc be performec¢ without the actuei deployment
of cavle assembiies.

6.6 Part or jcdentifyving Number (PIN). The PIN shall consist of the ietler
"M" folToweC by twhe Dasic speci ) cataon sheet number, anc a seguentially
assigned desh number (see 2.1 ena €.2).

Example:
M83526/01-0001
1 1
x a
! ]

Eesic Tesn numper “rorm
spec-ficzatiorn specificeticr
sheet number sheet (see l..;

28
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€.7 Subject term (key word) listing.
Backshells
leble, fiper cptd
Zovers, prectective
tpoxies
inserts
Upticel performence requirements
Strain relief, cable
Termind
Test plugs
CONCLUDING MATERIAL
ystocians:
trmy - CF
havy - EC
ki- Force - EBF
eview activities:
Lir Forze - 11, . .¢, BC, &C, 9%
Army - WI
Kevy - AL, Sr
DLk - LS
NASA « NA
ser activities:
Air Force - 13, 14
Navy - MC, CS, YD

ry

(¥ e]

Precaring activity
Atr Force - EE
Agert
DLA - ES
{Frcject numper 6O
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1. DOCUMENT NJMBER
MIL-C-833526A

2 DOCUMENT TITLE Conpectors, Fiber Optic, Circular, Environmental
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INSTRUCTIONS: In a contipuing effort to make our stancardizaiicn documents better, the DoD provides this form for use in

a upuing flort to mak

submitting comments and suggestions for improvemants. All users of military standardization documcnu are invited to provwi
suggestions. This form may be detached, foided slong the lines indicated, taped aloag the locse edge (DO NOT STAPLE), ana
mailed. In block 85, be as specific as possible about particulsr problem areas such as wording which required interpretation, was
too rigid, restrictive, locse, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
probiems. Enter in block 6 wany remarks not reiated to a rpecific paragraph of the document. If block 7 s filied out, an
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to waive any portiorn of the referenced document(s) or to amend contractual requirementa.
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