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MILITARY SPECIFICATICM

CONNECTC+=S,FIBER OPTIC, SIfGLS TSRMkUS,
GENERALSPEC1FIC4Tl~ FIX

This specificltial is appmwd for use by all oeplrt9.mts
ad Agencies d &k kpOti-t of Defense.

1. Smw ,

1.1 ~. lhi. specification d-e fines the dmm.terist{. s, per fomcmc e and t.sring criteria for single
wmiw fiber qnic cn-nrcmrs. The —tors described herein cower fmilies of both bulkhed and ale
termiftat im c=mf igurat i.ms. The —toe* wst fwve ansfstmt cfxial Per fornme. The C=.mectors are
W@iti tier o NIL-STO-~ reli.b$ lity assurmwc prcgr.==. Stmist icat process cnntml (sPC> technique.
are required in che wfacturing process to ●ini.ize v.sriatim in pr-cductim of —tor$ SUPFJli=d to the
req. ireomts of this specification. See 6.1 for mstrictic+!s m intdcd use ad q+!licntions.

1.2 Class if icat< on. Plug and receptacle styles sha(l pemic in-tine, uall-munted, panel ard rack, right
angle, and other cnnfigurariom. lndivitil cmnector rcq”irmt$ shall be as s.pecifid herein and in
accordance with rhe e.pp~icabtc specification sheets (see 3.1).

1.3 ~, connectors cm-wed by this specificatim shat L be of the fo~(wing types as specifid (see
3.1).

a. Type 1 - ffultimx!e (Mm).

b. Type 11 - Si”g(e mode (St!).

2. APPLICABLE00CUHENTS

2,1 GO”emoent dQ.”6,enc *

2.1.1 Specif icatims, scardards, and Iwmdbwks. The folkwing spccificatims, standards, ard hmdbnoks
fo,m .S ~,t of this document to the extent specified herein. LIII(C$$ otherwise specified, the issues of
these doc.ae.ts are rhosc Listti in the issue of The oecartmnr of Defense Index of Smcif ications and.,
standards (CQDISS) and s.pp(emmt thereto, cited i“ the .mlicitarifm

-=%=

~ Bemficic.1 mu (ie~tims, 8dditims, ddetionc) ad any pertinent data which may be of use i
I use in iqmowing this d0cu9mt should be addreswx. to: Electrmic suppxc Oivisi.m AFLC, 2TS0 W/ES, I
I Gentile M slat im, cwyom, W C,5C,C.4-C,5DJby using rhc self-addressed Srax!ardiwc im 0ocu6uIt
I lrfmweomt P~SO1 (Do FcIm 1426) A-arirq at the end of this &.ammt or by letter. I

AHSC t</A
D1STR1LWTIONSTATEMENTA. Appro.ed for p.b~ic rekease; dislrikwtlon is unkim iled
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SPECIFICATIWS

f EDESAL

w-A-22516 -
~13 -
w-B-626 -

02-c-576 -

m-P-35
.X-S-763 :
QC-Z-363 -
77-1-735
11-P.-765

MILITARY

fflL-s-$Vl

fflL-G-3036
lfIL-H-5&35 -
HIL-T-562L -
lflL-F-lt8W -
MIL-L-17331
fll L-L-2365$
0J3D-F-49291
HIL-c-55330
WD-C-S5CK5

STANDARDS

ffl LITARY

H1L-sTD-105
HIL-sTD-129
141L-s TD-202
fllL-sTD-454
ffl L-sTD-790 -
M1L-sTD-81O -
HIL-STD%9
IflL-sTD-1285 -
fllL-sTD-13LL -
fflL-s TO-1678 -
lfIL-sTcl-456s2 -

Aluainum A(1OY 211?4, EuIr, Red, ad Uire; RoLLed, Or- . . ~Ld Fi.~~~.
Brass, Lec.ded aid ftcm-Leaded: Flat products (Plate, ear, 3heet, and strip).
BCaSS, Leaw .nd fh+ded Rod, Shapes, F.rgim3s, .nd Fl.t pPti..tS Uith
Finished Edges (sar ond Strip).
cower Flat Prcducts with Slit, Slit and E6Ee-RolLed, Sheard, s-awed, or machine
E&es (Plate, -r, sheet, d“strip).
Passi vat ion Treatments for Corrosion-acsista.t Steel.
Scetl Sara, Wire, ~, and Forgirqs, COrrwsiGo-Resi. ting
Zi.c+ase Alloy; Oie Castings.
lsqIrwJ.Yl Akdvl.
R!kber, Si(icme.

‘,

Stik Tests, H.1. (High-lWct) Shied Itachinery, Equipment 8 Syctus,
rcqui rements For.
Gasoline, Automotive, CakW.
HW.. Lic F(. $d. p=t~t~ ~.=, Air.re ft. mi.si le .~ Of+mnce.
Turbine Fuel, Aviation, Grades 1P-4 ad JP-5.
fuel, Naval Distillate.
Lubricating Oi 1, Steam Turbine and Gear, Ifcderate Service.
Lubricating Oi L, Airc.af r Turbine Engines, Synthetic
Fiber, Opticat (nerr i.).
corrector%, Electrical and Fiber Optic, Packaging of.
Cable, Fiber optics, General Specificc.tico for (Hetri c).

Sampling Procedures ad Table. for Inspection by Attributes.
lfarking fur Shipment end Storage.
Test methods for Electronic ar.d Electrical Co.pms.t Parts.
stamdard General Requ$remmrs for Elecrr-mic Equipment.
Prcd.cr Assurance ?rcqren for Eleccrcoic and Fiber O@ic Parts Specificari.ms.
Envir.mu-ental Test Hethcds ard Engineerirq G.ide tines.
Oi. si.i(ar Metals
Ifarkinq of Electrical and Elect r.mic Parts.
Test methods for Electrical Ccinectors.
Fiber Cpti. Test methods & I.struaentaticm.
calibration Systess Requirements.

(UnLe.. otherwise indicated, wpi=s of federa L and ●i(irary specifications, standards, and handbmks are
availabke frm ch. Standardiz. tia Documents Order Oesk, wilding LCI, 7W Rcbbins Avenue, Philadelphia, Pk
191?l-5w4. )

NATIIXAL AESWAUTICAL ANO SPACE ADMINISTRATIW (NASA)

NH8 &XQ.1 - F1ammabi Lity, Odor, ad Of fge.ssing and Capatibiiity RequireMe”t. and test
Procedures For f4ateria Ls in Envi —rs That S.pfOrt Ccabasti.m.

(A#icnt ion for cqies should be addressed to office of 3afety and Mission Waticy, (Cede G?I), NASA
Headquarters, Washington, DC 2QWI)
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MIL-c-83522D

2.2 IAm-Gwennent cab licmions. The f.ltowing &cLmalu f- a part of this d0a9cnt to the extent
8pecified herein. unless Ork-wim 9pecified, tl-lc iuue9 of she dmuns9 *{*are 0s0 a@tcd arc those
Listed{nthe issue of she WISS cited in the solicltatim. IA-Iless otfm+se xified, the issues of
docummts mt listed in the DOOISS are the issues US the ~ts cited in the wlicitaticm
(see 6.2).

SJfERIrAN 3DCIETV FOR TESTIffi AND ILATERIALS (Asm)

ASTff-A4.34 - G-ml Rtqui rmmts for stainless md lfeat-Aesist irq Ur.aght Steel Products
(Except Uil-e).

ASTU-A-582 - Free-flachi,-dng Stainless ad Heat-sfesfating Steel -rs, AADt-AoILed or
Cold-Finished.

A3TFf-E-595 - Total flare LOSS cd cot[e9 ted Votati le ~Le Material. F- Outgassing
in a Vaw Effvftuwcnt.

Ass?f+-f 141 - standard Spuiflcati.m for E&stitute OceM uater.
A5Tfl-0-1430 - Standerd Spccif{caticm for Polychlc.mSrl fl.r.a-Ethylene (PcTFE) Pkastics.
ASm-Q-21f6 - stsndard specificatim for FEP FLuw-acartm Isoldirq erd Extruim fIaterials.
AStTf-W78~ - Staridard s~ification for Acetal (FWf) nolding srd Extmsion lkiterials.

(Applicatim for CcQies of ASTFI publicatims shmld be cddresscd to the American 30ciety for Testing md
f!xerials, l?s6 Race Streer, Philadelphia, Pennsylvania l?103).

ELECTRONIC INDUSTRIES AS30C1AT1W (EIA)

EIA-L55 - Fiber Optic fibers, Cab(es, Transducers, Ccfmectir.g and Terminating Devices,
Test Procedures For.

*E IA-455-l G - Fiber Optic shock Test (specified Pulse).
*E IA-455-M - ffeasurmtnt of Chm.ge i“ Cpticnl Tmnsmittmce.
*E IA-455-21 - flaci~ Dtmabilicy for Fiber Cpcic Camecrirg.
*E1A455 -22 - Asbienl Light Su$,cepribi (icy.
*E IA-455-32 - Discmtin. iri.s.
*E1A455-3L - Incerc.mnecri.m Oe. ice lmerri.m LOSS Test.

,, E1A455-49 - Procedure for Measuring Gama lrm.diaticm Effects i“ CfItical fibers and opcica L
Cables.

*EM-455-36 - TuisT Te%r for Fiber Optic Ccnmctirq Oeiices.
EJA-455 -107 - Rerurn Loss for Fiber Optic Cmpmmts.

●EIA-557 - Statistical Process Contro( System.

t Has been adopted by wD.

f43TE: EIA-455 -20 and -34 are applicable to E1A-455 -107.

(A@icaxim for cqies should be addressed to Electronic Industrial Association (EIA) 2W1 Eye Street, NU,
!&shingt.m, DC 2W3X. )

2.3 order of precedence. In the event of a omf ( i ct betuem tht text of this dncumem and the references
cited herein <except for releted spe. fffcatf.an sheets>, the text of this. docmmt take precedence. f&thing
in this documm, tier, supersedes applicable laws and rqutatims IM1.?SS a specific .xcqr inn has bem
&tni&.

I ““ ----
3. REWIREflENTS

3.1 3puificari0n sheets. The itwiividua( item requir~ts fill be as specifiti herein ad in
acomdance .ith the A#kabk +cif$mr$on sheet. In the -T of any cmf lict between .Wquire9ents of
this specificntim and the specificntim sheet, the tatter sha(l gQvern.

3.2 Wdlificatim. Connectors fumis.&ed ,tier this specificatim shall be prodxts *ich are autfwrized
by the qw(ffying activity for listfng m the applicable qualified products list at the tiac of award of
contract (see 6.5 and 6.3).

I 3.2.1 Prcd.ct assur.mce. The contractors pmd.cI ess.rance prqra. for assembled cc..necrors and asseti(y
P,.md.res sha[l meet the requirements of HIL-STD-791

I 3
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3.2.1.1 $tatisticat P.—oces8 ccotml. The c.mtmcSor dw!ll impleunt & use 8wtint<cal process ontml
tuk-msqus in the umu-facsuriq p4—Ocus far ports ~ k-f Sflis qecif(cmial. Tfnl WC ~ dtall be
develwed ad =aIntsined In accordance ufti E3A-557. me spc pt--qr.9 shall be doaamted and ssinsaintd 0s
part of the overall reliability asw- WOW= as WMfkd tn fIIL-SWm.

3.3 f!nterial. Hoterial. thatl be as specified herein (see table I). If materials other sham those
specffi=.sed, the umtractor shall certify to the qmlifying act$vity thatthe ut.atitute material
tit.. the .cc.wwctors to meet the requi re8mts of this specif icnt icn. Acceptance or approval of any
cmstirumt mterial shall mt be CX4Mtrued as a guarmtee of the ecceptmce of she Wet. ti e
definite material is mt specified, a mterial 8h.aLl be used which will enable the —tar to mt the
rwi~ts of Shis spedfic atim <see 4.4>. ffateriat8 used in the —tor c.mstmcti-m shall not emit
exploslve fuses when er+!ostd to high te+m’at.rt or fla8e.

3.3.1 =. S1’lt —tor*, ~, covers, sk-c rtceptaclcs, or other ptwtectivc acccsmry hardware
shalt be ccautm.ttd of wtzrial 0s specified herein or M qified in * detail Wific8tfm sheets (s&
3.1). Cccmectors shall be tiactumd to,@ w~’ Ip quaticy ammpriate with she intended use of the
equirm=nt. fmerialc my be dielccsrfc or conductive. Material. used i“ the —Ors 9ha Ll in m -r
interfere ui th or degrade the cptical perfommce of sht f ibrs. h definite w3teriel* or finishes are
SPecifi cd, the 90teria18 or fini8he9 used 8hall er.sble the Cclllecmrs [0. tit al 1 perf— requi-ts
of this specification.

3.3.2 m. Unless otherwise specified herein, al( wetals used in the .mmtructim of the rectors
she.{ ( be corms im-resisrnnt types (K13 series CRES re~ed), or shal ( be suitably plated o. otherwise
fi”ishcd to prevmt corrosion during service life urd.r my of the en.immmtal Cmditims specified in
this &c..ent. surfaces hich may be subjected to pa(ishirrg or other abrasive operations during termination
of the cmnector shal L mot be p[ated or meted in anyvay.

3.3.2.1 Dissi. ikw uteta (s. Dissimilar meats sha(( net be used in intimate cmtact with each ocher
unless w<mb(~ finished m prevent elect r.aLytic Corms icm. The criteria for the selectico and protection
of dissimilar meal ccd!ine. tiom shall be in acc.ardame with fll L- STD-S69.

3.3.3 Nm.ec.((it Uterials. AL( nmr,erallic s+.mrials used in the cmsrructic.n of the ccimectors sha(l
ml be affectd by the use of cleanicg cater ials nor sha(~ any’ substance used in the Cmstructim of the
CUUI. CCWS be degradd ~m operating under the mvirommta( cmdic ions specified herein.

3.3.3.1 Adhesives (epoxies). Adhesives are ml precblcd frm use in the c.m$tructim of the connectors
specified herein. Hovcver, the types of adhesives which my be used shatl be spc. ificz. Lly defined in the
specif icarion sheet (see 3. 1). Adhesives sha~( mt be used in the c?tica( pafh of the CLnnector.

3.3.3.2 Seaiinq ccmmutis. scati~ coqmmds, .hich my fbw at lh.s maximum upper n.nwperaring
temperature specified herein, or crack at the ❑inimum [OWN sc.srage cemperazure specified herein sha(l not
be used.

3.3.3,3 Radioactive rnterials. Rmficacti.e mte.ria(% sha(L not k used in the Ccostructim of the
ccomctors specified hereim

3.3.3. L L.bricanrs. Lubricants used i“ the ccmtrucrim of the CuMecsors s.pecificd herein shaLl satisfy
the ~ol(owi~a:

a. Ltdmicaoc. sfwll bt pr,mmen t ard skmll MC require rep(aceum during the lifetim .af the unmeclor
as defined in 3.5.2.5.1. -- =

b. Lubricants shall nor ●igrate to the qmical imerf aces res”kling in dqre4-mim of the CfItical
pcrformnce of rfu —tor as ~ificd in 3.5.1.

c. Lubricants shall be useful over she mvi —tat cmditicm specifiei in 3.5.3

d. Lubricants shall mrbe’affecteg by cl+nirq solvents as dcfimd in 3.6.8 b?tich are rqirtd to
mintain the cprical pmfmmanct of the Calnectors

3.3.4 Liquid rmeria (s. Liquid materiaLs shall not be used in the connector design.
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3.3.5 ~. Finishes md ~terial. shell be certified tiwt they meet the requirements Of ,flIL-sIO+~t,
-~1-eaellt 4. -tom tit are mt in e&u&-w+ witi ff2L-STtUS4, =wi=t + t- fw-iti . .. .
nnteria{s chall seet grade 1 classification of HIL-_O, =~ ~. If =e~iff=tf~ _ ~ ~,-.’,.,
s4@ea of all p31weric caterlals used fn the cautructian of me -ted cmnector. wir tilt be tested .in
acca-dance with 6.8.74.

3.3.6 Recovered mterials. Unless otherwise specified herein, all mterial incorporated in cht products
cwemd by this cpecificatim *11 b-s W. Products 9ay be f&ricmcd using r.. mterials produced frm
mwwmd tulk saterials to the extent pmcticsble if the inteded use of the prufuct is not j~rdized.
7hc tern ‘recovered mterials- _ nteria(s Aich hove keen collected or recovered f- solid usste and
rcptwcessed m becmc part of a raw.= of mu mterials, u cfw.sd co .fr.ain r- =me?ialc. ~ Of ~
&we tilt be interpreted to m tlwt the use of wrtislly wacessed, e.ssembled, used or rtbui lt pmductc
ore altwcd tn-der this specification. Regronxf polyurs are acceptable -Cerials.

‘,.
3.3.7 dvera(l finish. 7he resultsm finish m all ports cm.emd by the irdividunl .pccificntim sheeti

skll k sminless steel passivare in accordance vi th w-35.

3.4 Design 4 cmstruction. The connectors, backahells, protective covers, etc., as specified herein
.ha(l vitfutmd t-o-l hand(ing, incident to cfmratim, irtstallatim end in-service mintcn.mce. ~t
p+rts shall ke as specified on the irdividwl .Pecificaticm Cheets (see 3.1).

3.L.1 Cm fiqura.rim and ptv sical dimensions. lhe wnfigurat ion d @ysical dimensims of the connectors
specified herein sha(l be in accordance uith the specificatim sheet. (see 3.1). Sw. ifi C8tim SfWtS .hll
be provided for rhe foLLo. i.g ❑inim.. c[asses of c.mnectors:

a. RecePtL!cI es.

b. P1q$

c. AdaP2e,s.

3.4.2 w. The eight sha(l be specified in the specificatico sheers (se. 3.1). Verificatim shal(
be in accordance with 6.7.3.

3.4.3 Size. The size shall & specifiec i“ the spccificatim sheets (see 3.11. Verificatim .+-9L1 bC in
acccmdanc=i th 6.7.4.

3.4.6 Fib+r w ric cable req. ire.ents. The mnnectom shall be designed for operatim uith fiber optic
cables as specified in WD-C-85045 .n(ess otherwise specified in the individual specification sheets (see
3.1).

3.4.5 Fiber cptic cermi”i. The specificatim sheets (see 3.1) shaLl define the technology ewloyed to
provide the qtica( temi”i. lss.es co be specified shall incltde, but are mt limited to, the follwing:

a. Method of optical alignment, i . . . . tube, straight sleeve, grooved p(ate, etc.

b. Costing requirements, as applicable

3.4.5.1 Fiber mtaciment. Fiber attachment shall be provided by cri~ing andlor adhesive Lumding.

3.6.6 Special handling. me cc.-me.tors specified herein sfw Ll be d6sig&d for use in field equipment ad —.
shall nor reqwire special handling with the exceptim of pericdic cleaning as sptci fiti in 3.6.8.

3.4.7 flminq .hamcteris tics. The connectors specified herein slmli satisfy the follwing cperaticmal
ard Iw9an factor requi rmts.

3.4.7.1 @tical pcrfommce degradation. 7hc canectors specified herein shall remain within the optical
attenuation pufmam.e liars specified in 3.5.1.1 during the lifetime of the cmmctor as measured by
matirg cyc(.s as specified in 3.5.2 .5.”1 .ar the lifetime requirets specified in 3.5.1 and 3.5.1.2.

5
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3.4.8 e. cle.iiiw of the cptical mting wrf9cea -i. mt m be e.maiderd e repnir action .md i.
allowed to mlnt9in tln optiidl’’pe+fx of the _ fn’~~tmlw{-t.-- .claiq:.. :.:
cpemtirns till rat degrade * wdfied ~ of* —or.-. 10 fact tiwte”clemina, * > :
—tor design till allow ea8y acctsslbility to the @ical faces. Cleanftm mter{nlc w l-hide clem
.atcr (mt distil(d water), a dry cloth or a u811 brush. ~ressed air or mmflwracnrbm aerosol liquid
MY be used for c(eming. Di=ssedly of c@ical cctnectors {s MC acceptable for field wwations. lka
special equfpsnt shall be reqdred to ck.sn the c9tic8L —tors (see 3.1).

3.4.0.1 cleaniw procedures. 7hc Specif iwtica sheets (ste 3.1) for the cc+mectors specified +w-ei”
shall include the p-eceduref for cleaning the c@wl E.ting surfaces of the connectors. Attmtim shall be
given to the criteria for impect{m and test of the ommector to dctemim if the cleanirn Pr=eduti hns
bun —*f U1.

3.4.9 Put Cove?. ALL aptica L —tors (PLWS ‘qod receptacles) fill be pr-ovkfed with a plastic
th!vu—awy protective cm or cover. lhc cwcr shall be free of mld releakt or any other LIt.ricmtc.

3.4.10 ftaimairmbility. 7he Cmmectws specified herein shall be classified as fi.ld repL.ce8ble.

3.6.31 Sealhl devices. seals, grc9ets, e-rings, i.terfecial 8eals kcats, gmkets, cud other 8eaLing
devices as needed by the connector design, shal 1 -t the pcrfommce rcqui r.mmts as spedf ied here~n.

3.4.11.1 C9tica( junction sealing. uhm .Pecifid, optical junctims shail be sealed against misture
and cfmraminatim as specified herein.

3.5 Performance require.ems. The c.mnecrors specified herein shall ❑eet rhe foL1wing per fomrmce
requirements hm the units are assmb(ed w an appropriate .apticn( cable as specified (see 3.1).

3.5.1 Cmica( rm. iremnts. The connectors specified herein sha(( met the specific optical pcrfor!mnce
req.iremmts as specified (see 3.1).

3.5.1.1 Insertion 10SS. T)?. i“itia L imerrim (0ss shall be less thm 1.0 dB, . . as specified (see 3.1).
The maxirum imertim 10SS at any time shatl not exceed 1.5 db (see b.7.6), or as specified see (SU 3.1).

3.5.1.2 Chmae in w tical Crans.ir tame. 7he charge in cptica L transmittance .ha L1 rat be greater than
0.5 dfl during md nfrer any tests as specified in this document (see b.7.7). U“Less otherwise specified the
F,+ Cdf.itY of lhe measurement shaLt be apprcwi.te for the test ●ntioned ard as approved by the qualifyiw
octivity.

3.5.1.3 Aubimt (iqhr sm.ceptibility. Uhen specifid (see 3.1), the optica~ power of the light from the
c+tical port sh(( M: be greater than .ims 50 d~ (see 4.7.8).

3.5.1.4 Siqrmi disccatin. ities. When tested as specified in 4.7.9, there shall be m signa(
discmtinuity hen the camecmr is subjected to the shock and vibration levels specified herein. A sigmt
disc.mtimiry is defined es a change ~n the atterwticm in the optical @h of the c.mmctor in excess of
0.5 m for sing(e md m~timde for a dwmim of 50 .icmsecmd or more. for tests of extcrded durations,
❑easurements nay be mde at discrcce ties by me of a triggering circuit kbich cwstantly uniters the
optical signal, as approved by the q.atifying activity.

3.5.1.5 Return 10,s (t% 11). The .ininm ret”m less shall be 30 dB pm mated pair, or as specified
see 3.1.

3.5.2 Itechanical mqu imwmts. AL( ccmneclor ass+lies specified herein and i“ the appr-+Iriote
specification sheet (see 3.1) shal L satisfy the occhaniml requiracnts as specified herein.

3.5.2.1 cable vetentim (s=4 .7.11). me —tot- plug hrdnare 5hn1L have a secure wchmi-1
retmt im of the cable strength -.s there cable fms st~th ~rs, allowing the cable .SS*IY to
withstand the tensile end tui~ LoeSs as specified herein. Variatims of this ~chanis. to ac~tt
varicus cable ccmfiguratims shall be jdentif ied i“ the specification sheets (see 3.1).

6
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3.5.2 .1.1 Tensile loadinq uhen tested as 8pecif ied in 4.7.11.1, the wmutor plq (receptacle and
adapter ex~t) sfmll IX ~ble pf sustaining a stati. tauil. ld Of at least 1~ tiOIIS c@id. t. thc
cable behind the bock end of the plug .ithwt evidence of Wsic-al dacage to the ccfnector .or fiber -tic
cable. me c+tical performance of the connector shall remain within the li=its specified in 3.S.1 .2.

3.5.2 .1.2 cable strain relief. 7he design of the connector shall include a strain relief. WIen tested
as specified in 4.7.11.2, the connector plug shall show M cvidmce of fiIysical &wEe.

3.5.2 .1.3 Flex life. uhen r.sttd as specified in 4.7.11.3, the mnutor plug (receptacle and adapter
●x+t) than shw m evidence of @Iys{~k -. and the cptical pcrfo-me of the cmnector shall -$n
within the limits specified i“ 3.5.1.2 ad 3.5.1.1 after, aml 3.5.1.2 tiring the test.

3.5.2 .1.4 ~. k tested as specified i. 4.7.11. L, the comector plug shall shad m evidence of
F%wical dmsge and the optical Perfm-mna of the.fanutor till rrnin within the (init. specified in
3.5.1.2, and sf-mlt meet the requirmmts of 3.5.1.1 after the test.

3.5.2.2 fO,C, to - .Idia encaQe. men tested es specified in 4.7.12, the toc-quc mccssary to
cc+etely cuqle or mmqte the -ctors ctmtt not exceed tlwt specified (see 3.1). Also the
lUb2itUdimi force Itecessary to initiate the ~irq or disengaging cycle shall not exceed that specified
(see 3.1).

3.5.2.3 Cowlinq Prcef torque. when tested a. specifi~ in 4.7.13, the ccupLing mechanism (PLtq only)
(threaded types) sha LL not be diskdged. The interface dimcnsims of the unnector staa(l re=.in as
spccifiea (m. 3.1).

3.5.2. L CcupLinq mechanism retentim force. Uhen tesmd as sp+cif ied in 4.7.16, the mupking ❑echa. isrn
(p Lug mty) shall nor be diskdged from the connector.

3.5.2.5 En@qment of cmnect.ms.

3.5.2 .5.1 l!ari~ dumbi tity. Uhen tested as specified in 4.7.15, the connectors shall be capable of
withstanding SW mating cycles, unless otherwise specified (see 3.1), wittmut evidence of mechanical damage
or @ysical deterioration, -e optical performance of the cmne.mrs shall remain within the limirs
specified in 3.5.1.1, 3.5 .1.2 and 3.5.1.5. There shall be m evidence of nechani cat damge to the coupling
device or physica( deterioration of controlling surfaces or c.mpamnt parts. Mifmr damages such as
scratches or abraded finishes ar m+-optica( surfaces or at surfaces net mp(oyed as wrt of optica( contact
guides shatl not be cause for rejecr ion.

3.5.2 .5.2 Po(arizatim. Connectors shall be keyed when specified (see 3.1)

3.5.2 .5.3 Interchanqee.bi lity and i.temate ahi Lity. The cmmctc.r mtmiaL ard harduare shall be
specified (see 3.1) m ensure imerchwqeability and imcrmteability. ALL connectors, backshells,
accessories mc replaceable parts having the same prt number shall be @lysicnlty and ftmctimally
imerchmgeable .ithcvt need for dificatim of such items or of the mating equipment.

3.5.2 .5.4 5afety wires (the” spscif ied) (set 3.1). 7he cumectors specified herein shall include the
facility to us.? safety wires for high vi bratim envi rccmmts (see 3.1). %fety .ires shall not be required
to. ~tisfy the vibratim req. imoents specified i“ 3.5.3.4.

3.5.2.6 ~. bfmi tested as specified in 4.7.16, cmnectors sh.sll.mt. b damaged or otherwise
rendered mf i t for +emt ima( .s.. The cumector shall met the Optica L mquim9ents as specified i. m-
3.5.1.2.

3.5.3 Envi —ta L req.irments. me cun?mors shall bt capcble of satisfactory cpemt ion and shall
met all perfat-oimce requirsts as spmif ied herein and in ti ~cificatim sheets (*= 3.1), @ten
exposed CO the en. it—c+menCal credit ian as stared herein. 7here sha(l be m ●violence of secfmnical da-g.,
(msming of ~r FWts,’.qepararim of tandcd surfaces ad the C@ i-l and mrclmnical performance shal 1
be .ithi” the limits spuif+ed herein.

3.5.3.1 Pm.ss.re altitude. uhen tested as specifid in 4.8.1, the canect.ars shal( cperate within che
performm.e (i.its specified in 3.5.1.2 during exposure to the cperating pressure (sea level to 70,W0
feet ), arc+ ,If cm exposure co the na,mpemc ing pressure (sea level to M,(xI2 feet). There shal 1 be no
.s. idmce of physica~ damage to the cormect or.
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3.5.3.2 T-mture., h testede.8“specified {n b.8.2, th _ till -ate within chc -: :
performance Limitc ~lfied f,n S. S.1.2 &rit-q ~ to * ~rating tqr8fWI-u Cpsctf ied betw, “hnd
there shall be no evidm of @rfstcal d-mogc t~ the camector. .,.

a. Normal teqerature range:

1. operat{cg: J.6”c to +85”C.

2. Nompmarhg: +2-C to +63-C.

h. High C_rature range:

1. qmrming: -5SC to +125”C.
,.

2. fkomperatirq: -65-C t. +Zt3”c. “

3.5.3.3 Th.ma( shock. - teswd m. specified in 4.8.3, the —tor. till skmu m ewidence of
mechanic-d d.mnge, Lms.miw of ~t parts, ~ratim Of bnded surfaces, or other &mge md the
optical perfm-smce slmll bt within the limits specified in 3.5.1.2.

3.5.3.6 Vibmtim. when cesred as specified in 4.6.5, the ccmect.ars shall k w ev<dence of bmkm,
loose, defo~di.ptaced parts, cracks, diips, or other damage tiich wculd result $. a si9tWl
dismncimity as specified in 3.5.1.4 *M the cmnecmr is vibrated.

3.5.3.5 ~. Uhen tested as specified in 4.8.6, the connectors shat( show m evidence of broken,
tome, defamed or displacd parts, cracks, chips, or other damage tiich would res.tt in a 5i9fMl
disccnti.. ity as s.pccif ied in 3.5.7. L when the comector is subjected to the stmck leve L$ specified herein:

3.5.3.6 Teuoerature humidity crcking. when tested as specifid in 4.8.7, the ccmcctors sha Ll cperare
within the performance Limits specif icd in 3.5.1.2 during and after ●xposure to the relative humidity of 95
percmt at a~i,nr tvratur~$ UP tO +65-C. ~=r, S~Lt & w vf$ua~ ~id=nce Of &@r5~arjm Of
cmqmnmt parts or constituent materials, bwseni~ of finishe$, W’sicc.l distortion, corrosion of meta(s,
mtrap.enr of moisture, scparatim of bonded swfaces or other damges. The rcq”immnts of 3.5.1.1 sha LL
b. ❑et af t.er tenperat.r. humidity cyc[ing te.x.

3.5.3.7 water submersion.

3.5.3 ,7.7 Oper.rinq. Uhen testec i“ accordame vith 6.8..9, vis.a( ins.pectim of the test connector sha(t
reveal w pemtrar ion of wate, into rhe sealed region of the nmcd cmnector. 7he -ted cmnector shal 1
operate wirhi. the cmicnl performance limits .wcificd in 3.5.1.2 bath during and after. the test.

3.%.3 .7.2 N-rarinq. Uhm specifid (see 3.1), the .nmat@i cmnector plug assemblies shalt k+
s“k.mrg@d wi chout caps or protective covers, and sha 1L operate wi thcwt degmdat im of opt i ..1 performance
beymd xhc (i.its specified in 3.5.1.2 afrer being extemalLy ctea.ed (see 4.8.8).

3.5.3.8 salt spr.s~. kfmn rested as specified j. 4.8.9, the -ectors shall slkm m visual evidmce of
deterioration such as flaking, pitting, blistering or lmsmirg of fi”ishcs, .mmosim of metal wmfaces, or
ii! the case of plated metals, corrcnim ti$ch has passed through the plating md attacked the base Deta(.

3.5.3,9 DUSK (fine sand). Uhemtested as specified i“ I..8.1o, the connectors sfmll show m evidence of
physic.L da~e and shall & within the cptic.al performance limits smcified in 3.5.1.2. —-

3.5.3.10 Ozmc exposure (when specified see 3.1). when tested as specified i“ 6.8.71. there shall be na
●violence of cracking or other +terioratim of plastic cd rubber pmrs that cmld Lead to degradmim of
the cpticnt or mvi -t. 1 pcrfornnce of the connector as specified herein.

3.5.3.11 Fluid imersion. ‘“h tesred as specified <. 4.8.12, rhe CfItical perfommet shall remain
within the liaits specified in 3.5.1.2.

3.5.3.12 Te!pe rat.re Life. Cnrmectors sha(l shm rm visual evidence of ditisiaml change, opmirq of
seals, cracking or other physical damage. After the test, .Xmectors shal( meet the maxim insertim loss
and charge in optica[ cra.s. ittame as specified in 3.5.7.2 and 3.5.1.1 (see L.8.4).
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3. S.3.13 Flsmability. when t-ted in -cortfmce with 4.8.13, the -tsd -ctor assdILy fill Dset
the CfXical re@l-e9t!nts of 3.5.1 .2.- me -cd — Sflstl rot exceed o &tfbd fk d ●fterglw ,.
ext{t-guishtng the of 30 .ec.mds (.amdit{on c) after —1 of a#ted flrmt. mm shall be m dr+wiq
hich will muse the flamble ~ter{al to fwite ad there till be m violent turn{ng or explosive ~
fire.

3.5.3.14 Nuclear rufiat~m resistance. Uhen specified (see 3.1), the -ector shall met the ~tical
re.Wi_ts as specified in 3.5.1.2 (see 6.8.15).

3.5.3.15 Tcmermure w cling. - tested as spcdf ied ~n 4.8.16, rhe -ctors $hal L b m twidence
of mecfwn{cal danger k-nening of ~t ~~., ~ratf~ Of ~=d ●urtac=s. Or ot~r - ~ t~
cptical pcrf-ce till be within the Lidts specified in 3.5.1.1 end 3.5.1.2.

3.5.4 Se-see fl~qhc requirements. ‘,

3.5.4.1 Thermal Va- mtwssing. All rum-metal mteri.ls shall rat mit greater than l.= total m..
10ss end greater than 0.1 percent ml leeted volari le csmdmsabLe mteriats M test in e.ccardana with
4.9.1.

3.5.4.2 Residual fLamerism. when tested in accordance wirh 4.9.2, the residual magnetism for fully
assesbled cmmcctc.rs sha~l neec gama levels as specified in the specificatim sheet (see 3.1).

3.5.4.3 ~. Non-mtak a!ateriats sha(t rare less rhm 2.5 Am tesmd in ncuxdance with 4.9.3.

3.5. L.I. Toxicity (Offc!assi rvq). when tested in accordance with 4.9.4, all --metals shall have a roral
hazard index Less than 0.5.

3.6 -.

3.6.1 C- em markinq. Cmmecrom md associatd fittings sha LL be pemanmtly md (egib Ly marked i.
accordance uith the general req. iremencs of HIL-sTLI-1285. ftark i~ sh ( 1 be Locatec m the cm.ector body or
on the bmr. f!arkicq shall incmde rhe fc.lbmir.g:

a. Hi(itary POCZ or Identifying N.&er (PIN).

b. fla..facx.rer, s CAGE code m m.e or Logo

3.6.2 Packaqe mrkinq. Package rarking shalt be in accordance with RIL-sTD-129.

3.7 Uorkn.mship. Cc.mector. and associated firtings shalt be processed i“ such a manmr as to be uniform
i“ q.atity and sha(l h free fro. sharp edges, burrs and other de fecrs that .ikl affect life,
serviceability, or appearance.

4. WAL1 TY ASSUSANCEPROV1S1ONS

4.1 R,SW sibi Liry for ins!xcc ion. U“kess otherwise s.pecif ied in rhe c.mtracl or purchase order, the
ccmtractor is respomibte for the pm fomance of all impectim mquir-ts (exa.inal ions and tests) as
@eeifid here{n. Sxcept as otherwise _ffied in the cmtract or purchase order, the Cmtracter My use
his w or my other facilities suft&Le for ti performmce of rhe im~ctim r~ircaent’ specified
herein, unless disapprov~ by the Government. The 6overment reserves the right to perform any of the
impactions set forth i“ tht specif icetim tire such inspclims are deued neces.aryto ensure .u@ics ‘-
ard services cnnfm8 to prescribed requi reunts.

4.1.1 Respa’1 sibititY for cWliance. All item sfdl met .1( requirements of sections 3 ad 5. The
inspection set forth in this specificatim slmll ~ a part of the cmtracto?, s overall insput ton system
or quality progreg. The absrnce of any i“spectim requirements in the specificmim shall mm relieve the
contractor of the mspomibi Lity of -uring that all products or sur@ies sutaitmd to the Gmemt for
acceptance c.mply with all >equimti of the mntract. smding inspections, as parf of tiacturiw
wr.t$ms. is m a.%=.t.blc Practice TO%scertain cm for6ance to requirements, tier, this does cot
a.th.mize subaissim of known defective mteri al, eithm indicated or actual, nor does ir co.mit the
tiermmr to accept defective material.
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4.1.2 Test -i ment ad inape ctim facilities. lest ardmeasuring equi~t d i-!im. faci Liti=
of Wff{cient acumacy, ALity all qumticy to pemit @el—f— of the raquir=d i~hm ~11 be,
●stabl ished zrd salnta!ned by the cmtr.ctor. W essnbltcbsm mt mintenmm of a caltbratim system to
cmtml the accuracy of the ussurkcg end test equiptnt till be {n accordmce with lllL-STD-4S662.

4.~.3 Ret{ab{liw assurance vw r... A relfabiliry assurance ~rm shall be ●stabl ished nnd m~ntaind
in accordance vith lflL-STLWW. Evidence of such ~Liancc shslt be VePifie6 by tk WaLifying activtsy of
this apxific atim as e prerequisite for WLifi G3tim ad mntiti WLifimtim.

4.3.4 statistical process ccmtrd. h SPC program shall be establ idted ad minta ined f. accordance with
EM-557. Evidcncc of such ompliance shall be verified by she r@ Lifying activity as a prerequisite for
qualification and retenticm of qualificatim.

4.2 CLesstfiemian of inspec ti.ms. The i.spect@ns specified fm-ein are classified .ss follows:

a. Haterials iruputim (see 4.4).

b. Wlfficatfm inspectim (see 4.5).

c. Walisy can fornnce inspecticm (see 4.6)

TABLE 1. I!aterials imc.ect ion.

c-t material

Heta(s

Zinc
8rass
Aluminum
Steel corrosion-resistant

Dissimilar ❑etals
Ormze (aL(oy 425)

bmetaltic mteriats

TFE f luorocarbnn
FEP f lmrocarbm
SiLicm rubtm
ACeta 1
Epaxies
sealing c~s
Radioactive materials
Lulmimnts

.i~id materials

3.3.2

-..
---

-—
3.3.2,1

3.3.3

---
---
---
—
3.3.3.1
3.3.3.2
3.3.3.3
3.3.3.4

3.3.4

~li.cable specification
paragra@7

m- 1-363
CQ-B-6~3 o, w-B-626
w-I-22516
w-s-763, ASTH M& or

ASTH A5S2
RI L-STCI-454

---

AsTfl 0?430
11-R-765
ASTfl 04181

___
-—
—-
---

4.3 I“,pcct im ditims. unless otherwise specified herein, .L1 inspcctims shall be performed in
accordance with the test conditions specified in the %ENESAL sSWIREHENTS of MIL-STD-2W. For each test
of threaded _ling Canectors *ere the test is performed m sated pair%, the pair shall be rorqued m the
specified val~” (s& 3:1).

4.4 ImteriaLs inapu ti.m. “’unrerials insputica shall consist of ccrtificatim .uppmmd by verifying
data that the mterials listed in t.tb~e 1, used in fabricating the —tars are in accordance with the
amlic.able refet-eiwcd specificati.ms or requirements prior to such fabrication.

4.5 ma~ific.ation inspection. Qualificatim inspectim shsl( be psrford at a laboratory acceptable to
the u%vemmem (see 6.3) m samp(e “nits prcd.ced .ith eq. imt and procedures mm.ally WA in production
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4.5.1 2.svle size. Fmrteen cmnectors of the same PIN uith its atina canutor stmLL be @jetted to
qualificati.m impectim. ~Les of all polymeric materials @td in tf!e cuutructfm of me -ted
cmmector pair is .lw required - a@icabLe.

1...2.2 1“, pection rcutine. Twelve mted —tor pairs shalt be subjected =0 the i-ti.ms 01 test
g- 1 {. tabte 11. M.twel.c mted connector PI m slmtl thm b d{v{ded into three sets of four. Each
set shall be stijected to the tests within one of groups 11, 111 and IV of table 11. Two additimal -ted
—to? pairs shall be subjected to the fltiility test in sw V of table 11. ~les of all polperic
msterials used in the Oa-istructim of me mtcd cmnector pair Slm(t be tijected to the fungus test of
group V in tabLe 11, & applicekle.

4.s.3 ~. cm or mre. failures fill be cause for refusal to grmt qualificsticm ~twal.

4.s.4 Ifetmt(m of W Lif$catim. To retain ~ificaticm, the antractor 8haLl forward a report to the
qualifying activfty. lhe first report for g- A, 0, md C is ~ired at 12 mths. Thereafter, smt$.a
h srd B W{R a report at 12-mnth intervals, ad q- C requires a report at =th intervals. The
qualifying acti.ity fill ●steblish the i“ftiat reporting date. Initial retention of WLificatian *11 be
at an 18+mth interval; subsequmr retentfm of qualificati.m at a 36-amth +nterval. The report shal(
ccr.sist of:

a. A suasmy of the resu! ts of the tests psrforscd for im.pcct im of prcduct for delivery (EWS A and
8), indicdti~ as a ❑inimm the rumber of Lms that have passed and the -r that have fai Led.
me res.(ts of tests of .11 reamked lots shall be identified and accamted for.

b. A smmry of the results of cescs performed for pericdic inspectim (group C ), including the number
and mode of fai (...s. The .m5ary shalt include result. of aLl pericdic i.spectica tests performed
and comp(eted during the 12- or 36-wnth pcriti. If the summary Qf the tesr results indi Cates
nonconformance .ith specific.ation req.irments, arc corrective action acceptable to the qualifying
activity has rat been take”, acrim may be taken to rew.e che failing produce fr.m the qualified
prcducts (ist.

Fai lure to s.kxnit the repart within W days after the CM! of each 12- or 3&mmth pried @ay resutt in (0ss
of q“akificatim for the pmdmt. 1. addition to the periodic stiissim of inspecrim data, che cmtractor
shalt ir,mdiatety notify the quolifyi~, rmtivity at any time during the 12- or 36-_th PC. iOd tht the
inspection date irdicates f~i(ure of tht qmtif ied pmdMr to meet the requirements of this specification.

1. the e.mt that no prcducti.m occurred dining the rqmrring p-mid, a report shall be submitted cemifyi~
that the company still has the capabilities and facilities necessary to prcduce the item. If during 3
mmec.tive rqwrring periods there has been no prd.ctim, the canufact.rer may be required, at the
discretion of the qualifying acriviry, to sutiit a repmsencative prcduct frm each grcup, as defined in
4.5.2 to testing in accordance uith the qualification impectim requirement..

4.5.5 Cualifi.atim by sinilmity. The ●xtent of qualificatitm testing by similarity shatl be determined
by xhe qua(ificd prd-tcts (isc evaluating activity.

L.6 Wa(ity wnformnce impcction.

L,6. T Impect ion of om&ct for delfvery. Inspection of ph.c for delivery rhaI1 cmsisr of groups A
and B impe. ticm.

.4.6.1.1 Insrxc ti.an (.X. An inspection lot shnli Um$ist of a(L the connectors and associated fittings ‘-
-rised of idmrical piece pnrts Prcduced under essentially the - wnditims md offered for i“s~cri.m
at me tioe.

4.6.1 .1.1 Grum A i.5Dectim’. Group A impecrim shall consist of the inspccrims specified ~n table
111, and shall be de on the same set of so@e mits, in the order sh.

G.6.1 .1.1.1 wwlinq P lafi. ALL pm.$ucts for de~ivery shall kc subjectti to grwp A inspections

1..6. I.1.1.2 Rejected lots.. If an inspection Lot is rejected, chc cam factur.r may rework it to correct
the defects, or screen out the defective units and resubmit for reinspectim. Resutaitlti bats shall be
inspected using tightened inspccti o”. Such lots shall be separare fro. new lots and shall be clear(y
identified as rei.spcctd lots.
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6.6. *.%.2 6MUP B insmct$m. GW B inspection sfmll CCIUiSt of the $ngpectim.. cpecif$ed in table IV
in the order shorn, and shall be d on SLe -its dtich k been dhctti,to andfmued thesw A
{nspect{m. Cmmectors laming Identical piece parts w be -bed for lot fm-pmes and fill be in
proportion ta the entity of each pnrt~red —tor pr06uctd

1.,6. ~.’l.2.l sawlinq P10.. The saupling pLan shall be +. accadmce with H1L-S1D-103 for cpedol
inspectfm level S-4. TIM 8zL. ‘ize shall be based cm the inspection lot size ftw which the sa@e was
selected for group A inspectim. SW AQL shalt bt 1.S percent ddtcti Ve.

4.6.1 .1.2.2 Rejected Lots. If an irmptctim lot is rejected, the -facturer may rework it to correct
the defects, or screen cut the defective IMits, - t-esuLait for reinspectim. Resubdrted lots shall be
inspected using tight.snd inspection. Such Lots ctdl be scpnrate fnm ncn lots, and sIML1 be clearly
identified .ss reinspected (OC5.

,..
4.6.1 .1.2.3 DiSWS ition of samte un<ts. Sa@e mits which have passed .11 the grcqo B irwpectim my

Ix delivered m the amtract or Purdmse order, if the lot is eccepted. w ccmector or cmmector parr
defamed O. otherv{se damaged &r{rig testtrq sfmll not be delivered m the Camtract or order.

6.6.1.2 Pericdic impcctim. Periodic imputi.m shal( cms~st of g- C inspection. 2.mcePt kre the
results of these i“sprcticm shw -qlimce with the ap@icnble test requirmts (see 6.6.1 .2.1 .4),
delivery of prcducts h$ch have passed g-s A m-d 0 shal L not be de[aycd pending the results of these
qwlifi.aticn verificatim inspect ims.

4.6.1 .2.1 Group c imcecrion. Group C inspection shalt consist of the i.s~cticms specified in table V,
i“ the order sham. Group C inspection sha LL b+ made m sample units selected fro. impecticn lot. drich
have ~SS~ the groups A and 9 inspections.

L.6.1 .2.1.1 Sarop[inq pla.. GmIJp C inspe.tim shall bc periormxl on connectors of the same part number
.ith their mating ccamectors 1 year nfter initial q.alificatim md within each 3 year pericd thereafter.
Six sa.p(e units shall be setected frcm Che first lot produced. Six s.awle units s.haLL also be selected
after 2CS2,CIX connectors have been prcduced. The sacple units shatt be .wbje. tti to aL\ tests.

4.6. T.2. I.2 _. If one or rare saup(e units fai( to pass group C inspectim, the S.MPLC sha~l be
considered to have failed.

L.6.1 .2.1.3 Dis~s ition of sample .ni Is. Samp(e units which have been subjected co group c inspection
shall not be delivered m the cmrracr or order.

4.6.1 .2.1.4 NmcOWliancc. If a s.a.T@le fails m pass. grwp C inspection, the manufacturer shall n-reify
the qualifyicq activity and the ccgnizam inspection activity of such fai lure and take corrective action cm
the r.ateria[$ or processes, or brh, as warrmmd, co aL1 units of product u+ich cm be corrected and which
are aan.f.sctumd urder ●ssentiat(y the saint materials and processes, and Aich are cmsidered subject to lhe
s.ate+ fai L.re. Acmptance ard shi@em of the prcducr shall be disccmin.ed uncit COrre.cive actim,
occeptab(e to the qu-alifyirq activity has teen taken. After the correct iv= actim has been taken, group C
inspectim shalt be repeated m Odditimal saqolc units (atl tests and examinations, or the test which the
original $awle failed, ac the opticm of the qualifying activity). Grwps A ad B in.pecr ions maY be
reinstituted; however, final acceptance and shi~t shall be withheld umil the group C inspection ha.
shmn that the corrective .ctfm ma successful. 1. the ●vent of faihme .fcer reimpectim, in formatim
cmcerning the failure shall be fumishcd m the CO@za.t inspc.tim Wtivicy ad the qualifyiw activity.

4.6.2 lm.pec ticm of rackaqing. The saqii~ and inspecti.m of the preservatim, packirq, ad Ccota$ner ~.
marking $.b(l be in accordance with the requi F*CS of HIL-C-55330.
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T423L2 11. aialificmion $.scectim.

Inspect km Cpticat t“ts 31 ReqwiW9alt Tut method
pamgrew paragraph

Imertim Signal change in
10ss d<swntimities CQtical

transmittance

w (12 mated pairs)
isual and mechanical 3.4, 3.4.1 4.7.2

inspect im 3.4.4 thmuklh 4.7.2.1
3.6.10

‘c
3.6 and 3.7

●ight 3.L.2 4.7.3

i 2. 3.6.3 4.7.4

nsertim loss 3.5.1.1 4.7.6

sbimt light 3.5.1.3 4.7.8

susceptibility
et.rn Loss (S) 21 3.5.1.5 4.7.10

~ (L =ted Wirs)
eqoerc.t”re x 3.5.3.2 4.8.2

‘ewera I.relhumid i XY CYC1iW x x 3.5.3.6 4.8.7

later s.bmersic+ x 3.5.3.7 4.8.8

larking
3.6 L.7.2

GmuP 111 (4 mated pairs)
;ensile k.ading x 3.5.2.1.1 4.7.11.1

:able strain relief 3.5.2 .1.2 .4.7.11.2

‘Lex Life x x 3.5.2 .1.3

Wisr x

4.7.11.3
x 3.5.2 .1.4 f..7. Jl.6

‘mm to eng.9ge\di sewage 3.5.2.2 .2.7.12

;Cilpt irq prmf torque 3.5.2.3 4.7. ~3

:oupLinq mcchanim cetc. cion 3.5.2.6 L.7.14

force
Wting d.rabi(iry x x 3.5.2 .5.1 4.7.15

lmpacl x 3.5.2.6 4.7.16

Th,rma L shack x 3.5.3.3 4.8.3

Vi brarion x 3.5.3.4 4.8.5

shock x 3.5.3.5 4.8.6

Ozcoe exposure 3.5.3. ~(1 L.8.11

Ter.perarure (ife x x 3.5.3.12 L.8.4

ffarking 3.6 4.7.2

~ (4 m9tcd pairs)

Haling durability x x 3.5.2.5. q L.7.15

Pressure e.(ci rude x 3.5.3.1 4.8.1

Therma( stack x 3.5.3.3 4.0.3

Teqemturehumidi ty cyc ( ing x x 3.5.3.6 4.8.7

3aLt spray 3.5.3.0 4.8.9

Dust (fine sand) x 3.5.3.9 6.8.10

Fluid i-rsim x 3.5.3.11 4.6. f12

T_mtum cycling x x 3.5.3.15 4.8.16

lmclmr radiat ion resistance x 3.5.3.14 4.8.15

Harking 3.6 4,7.2

~ (see f..5.2)

Fkms!abi(ity x 3.5.3.13 L.8.13

F“n.gus 3.3.5 L.8. IL

--
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Tmif II. Walif ication inaoe cticn. - cmthued.

Inspect km

mwmd ncum wtgassirg
Rcaidd Mgnitis.
@Jar
Toxicity

~1 x - 2ndicates that this test 1
deta{ls.

F
tical tests 1

Insert ion Signal
loss discmtinuities

-L_
pLies. See app~riate test

t ra&ftt.nce

Req”i rtOMt
paragraph

-EL
pnragrqh for

gl A@ics mly t. single de Cmnectors (St!).
31 mm will 0erfor9 these tests.-.

ffA3.a Pa% project Oft i cc
cOOE310
Goddard Space FLight Cemer
GreenbeLt, MD M771

TABLE 111. Grcap A inspectico. II

Inspection Requi rtmenr paragraFh

Visual and mechanical 3.L, 3.4.1, 3.4.4, thrugh 3.L.1O
examination ~1 3.6 am 3.7

Ueight ~1 3.6.2
Size ~1 3.4.3

rest mecfm
pragrwh

4.7.2
L.7.2. I

4.7.3
L.7. L

JI I
II AQL is 4 percent .irWr anc m major failures.
~1 The cmcractor may use impmcess c.mt.ols for this requirenenc.

Inspect ico

Insertion Loss ~1
Cable strain relief
force to engagddi smgage
cwpling pr-cof to-
Ccuoling mch.mis. retmcim

Test Cetti
PIJrqrsph

4.9.1
4.9.2
4.9.3
4.9.4

TA8LE Iv. GrcuP 0 insmctim.

I w
for;e I I s-

~/ If sa@e fails this test, the.. the Lot fai 1

I 6.7 In socctim mmhcds.

4.7.1 E.wivalmt test ~tfmds. The use of equi.a Lmt test aecfds is aLLwtd .Uble.t to the foLLWiW
umditians:

a. 7he nl(cmance of an equiva(enr emhc.d is specified in this specification.

b. 7he mnufact.rer has conducted bath rest oethods ad has stiitred cw@ete rest data to The pA.

c. The preparing activity has approve-c rhe use of that method by that mn. fact. rer.

Ik
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Inspect ion

~ (4 mted pairs)

Tensjle Gmdir!g
Flex life
Twist
Impact
ThermaL shock
Vi brati.m
Shock
Ozone expm,ure
temperature t i fe

Gro”rl 111 (4 mted
pair. )

Hating durability
Pressure a(timde
satt spray
Dust (fine sand)
Fluid irmers ion
Teapemture .ycl ing
Nuc(mr mdiat ion
Harking

FLmeabiLity’

Themd Vmuum
cutgass$ng
Resi&al ~tism
do.
Toxicity (Of f~ssir@

1/ x - h-dicates tit tl

HIL-c-83522D

T)@_E V. Grum C inspecticm

Insert ica
Loss

x

x
x

x
x

x

x

ptical tests 1/

si~l
dismminuities
(see 4.7.5)

‘,

x
x

* acoruriat.

%%:
:rans4 i t tance

x
x

x

x
x
x
x
x

x

x
x

x
x
x
x

x

RequiI-emem
paragraph

3.5.3.2
3.5.3.6

3.5.3.7

3.5.2 .1.1
3.5.2 .1.3
3.5.2 .1.4
3. S.2.6
3.5.3.3
3.5.3.4
3.5.3.5
3.5.3.10
3.3.3.12

3.5.2.5.1
3.s.3.1
3.5.3.8
3.3.3.9
3.5.3.11
3.5.3.15
3,5.3.1 L
3.6

3.5.3.13

3.5.4.1

3.5.4.2
3.5..4.3
3.5.4.4

zest applies. t Pr%rti f.
~1 Gr?mfpv tests are for parxs intqxkd for =WaCe fright. GmaP V tests .ilt k PCrfOW bY M%.

detai L..

Test

4.8.2
4.8.7

4.8.8

4.7.71.1
4.7. ~1.3
4.7.11.4
4.7. ~6
4,8.3
4.8.5
4.8.6
4.8.77
4.8.4

4.7.15
4.8.1
4.8.9
4.8.10
L.8.72
4.8.16
4.8.75
4.7.2

L.8.13

4.9.1

4.9.2
4.9.3
4.9.4

-m--
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I -

4.7.2 Visu.s L c$d oechm{cal innwc tia-t. C.anutor. ad uwcimed fitti~. *11 k exa.ined to verify
tlnc tht des{.m, cmmtructim, @!ysicaL di~stau, ~ly fmtru=sims, marking and ~ip are in
mm-dance with the a~lfcsble r=w$rc=mts (me 3.1, ~.3, 3.4. 3.6, ~ 3.7).

4.7.2.1 Dinmsiorwl inspection. Hating dimiau 8fdl be ●xmintd by mti~ the Ccfmector with its
applicable mt ing WWeS or ocher su{table weans acctptdle to the Govemmtnt.

4.7.3 ueight (see 3.4.2). ccxme.tor plugs end ==Pmcl=s cW1 be WCi~~ ..fw S~LCS with an ac~racY
Of =5 percmt t. .ertfy c.mfo.m.ce to she requSre=mtS effi=d in 3.4.20 .=-=tor* s~ll mt ~
ac.+led to d(es for this test.

6.7.4 size (see 3.4.3). Smnutor plugs and receptacles dmil bd oeasured, using i.strvomts uith
a.curactes apprcf mince to the Oalerances def incd in the %-=if $mr$~ .-t for t~ ~{c, tO verifY
CO@imlca to 3.6.3. ,

4.7.5 *ti~L test methats. Wle.s oshtruise specified, the optical prcf=rties inspectim =WN1 ~1(
be Perfomrd at a wavelength of la rm. 7hc oamectom -Ld be attached to ter-@hs of cable in
acmdmce with OoO-C-95045. me dle lengths till r!nt be greater thm W meters. For -Jlti* fibCr, a
rmweherent light scarce shall be used. Light 1- ccoditiau shall be as s~cificd in table V] or
quiva(ent. lnirial Lmmch c.mditims w be inter-ted besween tests.

L :7.5.1 w keyed .on”e.tors. for mbsqumt -mm-t% of change i“ c@ ical transmittance, it is
re.ome-,ded the saupte (connector ptugs md adapter) be mated i. the same azimthat oriematim m
●stabl ished for the iniriat insertion Loss ~asurewnt.

L.7.6 lmerlio. (.s$ (see 3.5.1.1). 7he initiai inserrim (m% sha L( be measured i. accordance with
mthod A o+ EIA-455 -34. S.bsq.mc i.sertica Los. shall be -as.md as appr.avd by qualificatim activity.

4.7.7 CFmqe i“ optica( tranmitta”ce (see 3.5.1.2). me change in optica( trms. ittame shalt be
.easumd i“ accordance with EIA-455-20 or by an equi.atcm nethcd.

1..7. B Ambiem Li.aht s.s.tpribi[ity (see 3.5.1.3). me atiienr light s.sceocibft$:y shalt k .Cas..d ii
accordance .ith EIA-L55 -22, vith the exmptim <f-m the output pcwer in the “on,, slate shall be referenced
to 1 mit Li.att. The test tm+wat.re shall be 25-C.

4.7.9 siqnat discmtinui ties (see 3. S.1.4). Signal dismti~ ities s~L{ ~ masur~ in eccO~ancc uith
EIA-f.55 -32. A signa~ discmtinuity is cmsidered to be a rcductim in sigcn L str%th of .5 d8 Or mre fO,
a duration of 50 PS or more.

4.7.10 Return LQSS (SH) (see 3.5.1 .5). ~les shall be tested for recur” 10SS in accordance with
E1A-455-107. The inserticm 10ss measureumts shall be per fot=cd in accordance with EIA-455-34. Upon
c~L=tim Of ●ach test, WW1.. fiLL k= =mi~ fOr =@imc= t. 3.5.1.5.1

I 6.7.11 c~ble retmti.m (see 3.5.2.1). -. --

4,7.11.1 Tmsile 104< m (see 3.5.2.1.1). Tensile L.sding shall be -as.red in accordance with wetld
ZM9 of RIL-STD-1344, -xi- tmsiLe W shall be held for 1 .irute, mk.s otherwise specified (see 3.1).
me changt in cmtica L r’ra.s.ittrmce abll be 9ee5ured bring and afctr the test.

I 4.7.11.2 CabCe strain reli~f. (see 3.5.2.1.2). h visual inspection of the cavuctor desigm (plugs) and
the spuificmim slwct of the mit shll be used to verify ~(imce to this r.=wiremcnt.

4.7.11.3 F(c. Life (see 3.5.2.1.3). W plug specimen shall be tested for flex life in accordmce with
methcd 201T of HIL-STO-lW. w specimen shall suffer m degradatim in opticaL loss beyond the specified
(imic. stated in 3.5.1.2, either during or after the rest. lnserticm [o.. sti(t be measured at the
co.pteticn of rhe flex tesr.

16
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4.7.11 .3.1 ROM c~rat.m tests. The PIW 8pecimm shall be f Leaed for 2,CO0 cycles at a ..q,rature
of 23°C * 5“[. Flexiw shall be in tvo PLMC8, each NtlIO(ty pe~icular to eachotherd tO.* face of
the —tor. The ({m of intersection of the two planes shalt pas% through the center of the annutor.
Half the number of flexes shall be in me PL8M and half in the other plme. change in optical
t r.snmi tm.nce shal L k measured after che test and every 300 cycles during the test.

6.7.11.4 Twist (see 3.5.2 .1. I.). flated cebl e-cwmector ass+lies $IM.LL be tested i“ aecordmce with
EIAJ.55-3d (FoTP-34). % cable aivIll then be Wbject=d to l,CM twist cycles. [One cycle Att muict of
a 1.90 degree twist @O degrees about tht neutral .5x+5.) The chanEe in CfXicd tre$ua~ttance (bee S.5.1 .2)
shall be aeesured at 250 cycle Interval*. The cptic41 Pcrfc.mance shall not dcgredc beymd tht Limits
stmcd in 3.5.1.2 either during the test or ticquat t. the test due to th+ twist CyCtiw- ~~~ 10S.
shall be -sumd of ter the mc@et ica of the twist test.

4.7.12 Force to _ Id{ S— (see 3.5.2.2). ‘The comector shall be engaged with its mting sttird
part (see 3.1). Owrfng the entiie ccuplir@mcc@ing cycle (mti( the cc.mector is fully
e%og~ldismgagd), the forces or torques necessary shall not exceed those specified (see 3.1).

4.7.13 Cwp (im 0rwf tom (see 3.5.2.3). ?he ommctor mder test shll be engaged with its mting
standard part (gauge) and the mupling nut tightened to the torqk .atue specified (see 3.1). After 1
minute The cmnemo. mder test ad 4c% =Cing =candard part shall be dicergaged.

4.7.14 Ccwlioq mcchanis.m retmtim forces (see 3.5.2.4). The cmnector tody and ccupling mchanis.
sha Ll be respectively secured to the (CAJer at-d upper jaws of a tmsile fester in m appropriate -r. A
tensile lead shall L applied at a rate of .Wmximately lCU pc.mdslninute up to the force as specified and
held at thar value for ? t!imce (see 3.1). During the cm ❑inute of steadily applied force, rhe coupli.9
mchmis. shaLl be rotated wirh respect to the connector WY, lW full revolutions in each directi cm.

L.7.15 Matimq durability (see 3.5.2.5.1). C.mmc to. pairs (pluq to adapter to plwg) shall be testec for
.aring d.rabi (iTy in accordance with EIAJ.55 -21 for a tomk of 503 tating cyc(es. The CQtical performance
tests (see 3.5.1) sha(l be performed after the test. The change in optica L tmm.itte.nce (3.5.1.2) shall be
.eas. red ●very 103 cycles during the d.mbi kiry rest.

L.7.16 1.pacr (see 3.5.2.6). Unmated c.mm.mr assemblies with pmrective covers instalkd *11 be
restec i“ rmcordanee with the following or other suirable technique:

a.

b.

The impact test facility sha L( consist of 8 ckamp for securing a s.ingLe j.qxr cab(e and a .teeL
bbxk, 1/2 inch .i”i.m thickness, .s stmnn on figure 1.

The i~ct test $ha(L be co.d.cred as fc.lbaus: The cab(e is ckmped so tht, vith the connector
p[.g hinging uftder its W. weight, the end of lhe plug exlends to the center of the steel block.
The D(W is thm raised to the heiaht of the clamp, and with the cabke extended, released so as to
strike ihe b(ock. The unmated PIG shall be drop&d 8 ti=cs.

TIIe change in optical transmittance shall be ceasured at ter the test (see 3.5.1 .2).

Speciens sfwli be munwd i“ a —r simlating that i. acruol service.

c.

L.8 Ewir.mtvental requirements (see 3.5.3).

‘G.8. ~ Pressure altirude (see 3. S.3.1). with sated pairs of ccm.xtors ass+led to specimen cables
specified in 4.7.4, the C.am.?ctors shall be tested for susccptibiliry co lW pressure (altitde) in
accordance with ❑ethod S03 of HIL-STO-210. The fot(ouina mrodi rims shall awly:

a.

b.

c.

Press”r. sIw(L ~ increased or decreased, as applicable, ax a rate not to ●xceed 2(M0 feet per
.inme.

Cper.ting and ~miirg: spec~=ena shalt be subjected t. a simtatd aLtiwde of 712,CIX feet
above sea keel for a minimm of 2 hums. change i“ optical tmn~ittance memur-ts shall be
performed at 15 ❑inute imec.ats during and imedimeLy fotlowing the test and there shall & no
d~radat iOn Of Wi.al P=rformnce &YOrILI the liaits $F=if icd i. 3.5.1.2. following the rest,
specimens shall be exmimd for c.mp(iance to 3.5.3.1,
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Downloaded from http://www.everyspec.com



ffIL-c=33522D

4.8.2 7e9erature (see 3.5.3.2). Uith =.ated pir. of —tom -led to cpeciun. cables, the
umnectom shall be testzd at hi@ ad lW t~ratw 0S CP=fff=d b=~fn. .

1.
2.
3.
c..
5.
6.
7.
8.
9.

10.
11.
12.
13.

~

Rc.m teqerature
namp to high cperat ing t~rat.re
High cpemtfng ctqeratu.e
b ~ in C9ticnl trwittame
ffasp to ra, *imt {25*C e“c)
RWa adlimt
h ~ in optical tran.saitten.e
map to Lou cper.m~rq temperature
Lw C$lemtlng t-racure ‘8

b ~ in CQti.XL trc.nsmittance
Ifaq to m .s*ient (23°C Q“c)
tom *imt
~ - in Wtiml trmssitta.ce

R.smpti-

1 hour
2 hums mximn
Hold for 26 hours

2 hum mxium
Hold for 1 ham

2 hcurs mx$k
Hold for 24 hams

2 hums maxi-
Hold for 1 Iwur

6.8.3 htil shock (see 3.5.3.3). CabL~comec CO.- ass-lies (at leaft w -ted and me m-mated) shnl 1
lx tested in accordance with test methaf 4020 of 000-sTO-1678 with the exceptim that the low test
te~ratuce in table 1, step 1, test c.mditim A, oethcd 107 of f!lL-STO-~ sha(l be -&”C. The mated and
wmat~ cable-canector assmt. tie$ d-a(l be ex.mi.cd <o. degradations of my sort after resting in
accordance with 3.5.3.3.

a. High test temperature: +85-C.

b. Examination during test: verify that the C@ic.( pm form.ce is within the limits specified in
3.5.1.2 at the end of each rmperature cycle.

c. Exa.Oination after tesr: Examine for CC.@iance to 3.5.3.3.

4.8.4 Temperature life (see 3.5.3.12). Hated and Wmtti cable Wnnect.ar.. assemblies shall be Iestd in
ammdance with sethod 10E of lfl L-STD-202. T& ●xposure tine shsll be 240 hems. The ●w.ure temperature
sha(( be llO” C. The change in Opticak transmittance (see 3.5.1 .2) ard the connector insertion loss (see
3.5.1 .1) shall be measwcd afrer the connector assemblies have returned to ambient te.per?.ture c.mdit ions.

4.8.5 Vi brmion (see 3.5.3.6). A cmp(ere c.%mector assembly sha(( be munced as sham on figure Z or
suitabte test fixture and vibrated in accordance with test cccdiricm 111 and vI, condiric+ C for 1.5 hams,
except 111 at 10 6,s, method 2W5, fllL-sTD-13LA. Specimen cabke, .simg lhe normal comectiw devices of the
comect.ar and c(mped as shown m figwe 2, shall b? used. rhe cc.mector shall be mounted by its normal
mimting device md engaged by its mmal .wp(ing device. m safety wire shall b+ used. Cable to cable
connectors may’ix held to the j ig of f ig”re 2 by a su$rabke cL- m me half of the connector assemb(y.
The folknting mrditions $ha Ll apply:

a. Test cmdiricx! Letter if other thm above (see 3.11.

b. s~gral discmt iwiry as s~cif ied in C..7.9, shall & anit.med during vibratica.

c. upm ~Leti.m of test, the connectors she.L1 bc examined for m@iance to 3.5.3.6.

18
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FIGuRE 1. Impact test faci(iry.
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‘,

J
CONNECTOR
UNOEtT TEST “c “ CLAMP

- CAGLE AOAPTER I

#

00
N

F4.25+

3.50 x 3.50 x .12
AOAPTEFI PLATES
SECTION A-A

MOUNTING WIACKET .25 HELOEO
STEEL CONSTRUCTION

Inches m
.12 3.1
.25 6.L

3.50 ea. ?
1..25 107.9
8:m 203.2

NOTES:
1. Dimensims are in inches.
2. Hct.ic equivalents are given for gemral in forntim mty.

El

FIGURE 2. Vi bratim testi~ set.P.
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&.8.6 shock (m.s 3.5.3.5). -tor plugs and receptacles, with ~i~ *let atta~, *LL bC
stuck tested in accordance with EIA-455 -14. Uhm specified <= 3.1), she shoc&te8t shall be in accordance
with lfl L-3-90f, Erode A, t~ A, class 1. Signal discmt{nuity as specified in 4.7.9 8hall be mnitored
d.r{rg the test. TiIe folloutng decailc and exceptkns shall aply:

a. Receptacles ad pond or tdkhsd uantcd emnect..s ad edapters shall be -ted by normal means.
All other comectors .md adapters shall be rigidly clam to the stuck table.

b. Test c.mditim 1.

c. shine blow in each of three wtualty perpmdicdar piancs; me of which shall t-e’par.llel to the
axis of the mnector.

d. Sipl discmtirdsy .ss apecifkd in 4.7.9, ‘shall be -itored dur{ng shock.

e. upm ca@etim of test, the cawecrors shatl be ●xamined for cn@i.nce to 3.5.3.5.

f. A ~ -ss cay be incluied as pert of the test fixture, however the total -ss requi-ts of
fllL-S-Wl sIM1l be met.

4.8.7 T_ m,turelhmidity cyc(inu (see 3.5.3.6). Cnble-comtctor assemblies (at least me -ted and me
unmated), shall be tested i“ accordame with metbcd 4033 of 00D-sTD-1678. 7he subcycle shall be included in
che lesTing. 7he change in cplica( transmittance shall be ❑easured before, during, and after te.ring (see
3.5.1.2).

a. measurements shall be made ar high humidity when sWcifi~ (se, 3.1).

b. Er..minati.m during test: Verify that the opticak per forname of each cnmector is within the Limits
s~cif ied in 3.5.1.2 m rhe end of each 2L-tour cycte.

c. Exmin.mien after test: Examine for compliance co 3.5.3.15, 3.5.1.1 and 3.5.1.2.

4.8.8 uater submersion (see 3.5.3.7). tired cabce-connector assemblies shall k rested for .ater
pressure wsceptibi lity as fo((ws. The assemblies shai( be immerses i“ water to a .inieu. depth of 10.4
meters (34 ft. ) or cq. iv.stenc depth pressure for a periti of not (.ss thm 48 hours. For the qerntiw lest
(see 3.5.3.7.1), rhe change i“ Optica( Cransmirta”ce sha(L be .eas.rd during the test. At che Cou!p(et ion
of the test, the -ector assemblies shall be exter”al(y clea”cd, unmated, and cxmi”ed for Water
pe”etrati.m into the connector. For the nonoperating 1.s1 (see 3.5.3.7.2), rhe unmated connector assemblies
sha Lk be ckeaned an-d mated .? the c.ampLetio” of the Iesr. The change i“ optical tra”smitta”ce .ha(l the” be
measurec (see 3.5.1.2).

4.8.9 MLt spray (see 3.5.3.8). HaLf the samp(es mated and half the samples .mawd shall be tested i.
accordance with method lW1 of f!lL-sTD-134L. 7he fo(lo. irq detai L. and exceptions shall apply:

a. Test c.aditim letter: h.

b. 7he sat$.ks shat L nor be muntcd but shall be suspended frrn the top of the chamber using waxed
rwim or string, glass rods, or gtass cord.

c . Fikr ends wsc be protected to prevent salt ●igrat ion.

d. fifter test ex$osure, the sa6ples shall be externally cleaned and exaai”& tier five-pmer
magnification for salt penetration and damage m external parts.
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4.8.10 Oust (fine c.umd)(sce 3.5.3.91. With -ted pnim of —tom eselcd to .ei=m 41- -
specified, tht —tom shall be tested for effects of expmurt to a dty.dmt :Cf im cmd) .Oden ~m
in accordance wfth Ml-d 110 of fUL-S70-202. The following details and ex~t{om shall ~Ly:

a. Fa{lure cr{rer{a: me Cc+mectors .{11 be considered 03 have failed zhis test If, alter eiqmsure to
the b(-ing dust (fine =nd) erd sticqucnt cleant~ of the optfcsl fiber surfaces [m.z 3.4.7), the
optical performance of the cunectors $s degraded bey.md clw Limits specified in 3. S.1.2.

b. Orimtmim duritq tesr: me connectors shall be oriented in the test ~r so that the bbauirrg
air stream intersects the Lmgitodira( axis of the —or at the coupled (Mted) facu. The
ca.ncctom hall be rotated 92 degrea 8b0ut the lmgitudiml axis of the OnmutOrs, at least tw
tires durtng steps 1 ard 3.

c. cperatimdwing test: The charge i“ ~ticit trmsm~ttmce of the—.tor. chall be .mIt.red
duriq this test.

d. step 2 .a$tiq period: ?he 16-hnur fmldirq pericd of step 2 is rwt required. Step 3 my proceed
immediately after reaching t~racum stabilizat$ co.

●. Examinmims: The charqc in cpticc. L transmittance test shall t+ per f.amcd before dust test, before
and after sa+e reor$mt ation, duriq ●ach 6 hcur exposure pericd, and after dust rest. 2a@ts
sha(l be cxamimd for umptiance to 3.5.3.9.

4.8.11 ozcm ●xmswe (see 3.5.3.10). Uhm specified (see 3.1), a pair of mated .cmnC.tOrS and an
mmrcd cab(e connector shall be rested in accordance .ith .etbcd 1037 of ffl L-sTO-13LL.

4.8.12 F(uid imersim (see 3.5.3.11). Ccam.cccw sarnp(es (cm mtcd and me m-ted pair), shall be
swbjecrrd 10 rhe test specified in =thcd 1016 of ffl L-STC-13L4. A1( sa6Qtes sha(L be s.bjectd to the atl
of the fluids, temperatures, and imersim times specified beLw. Each assenb[y shall be completely dried
after each imers ion. Following the rest, sacq~e$ shall be ●xamined for cc.mplia”ce to 3.5.3.11. Additional
f(uids will be tested h m specified.

a. Sampte preccnditionin.j sha(l be under ambienr ccnditims

b. Perform only one imers ion qcke.

Isqmopy’( a lmho(
TT-1-735

A.tmcbite gas
MIL-G-3056

Hydra. (ic fluid
fflL-lf-5~

‘Tmbi”e fuel
ffr~-r-5624

Lubricating oil
HIL-L-23699

Lubricating oit
NIL-L-17331

Fuel .ai 1
lflL-F-168-94

Cm(ant, f!cmanco
CcdmOL w eq”ivalem
Ocean water
A5TM-D-ll L1

Temperac. re (“C)

20 - 25

20 - 25

42-50

2U -25

73-77

73-77

33 - 37

20 - 25

21-25

22

lmersim time (hcurs)

lta

la

24

169

26

24

26

4i-

,
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4.8.13 Flam.sbi Lity (see 3.5.3.13). Rated and uru.ted .wrmcCt.r assa4 Lies 411 b+ tested i. accohcc
with mtfd 10S2 of PUL-STD-1M4. SW mted as~lies shall & ●qxwed to a 0.73 inch flme height ~lied
for ten seccds (Test Ccoditim c) to the region dfh -ted ~ir interface. fi= .-= in ~ti~t
transdttcmce (see 3. S.1.2) shall be measured OftCr tht tt$t aamLe h.= .etur~ tO e~+mt ‘Wmtu~.
The mated ass-lies shal 1 be d-tad. Two -ted —tor ass~lies shall be ewsed to a 1.S inch
flame height applied for @ secmds (test ccditian A) to the —torlstrain relief interface regfm.

6.8.16 firm s resistmce (see 3.3.6). Comector ccqmwnts *11 be tesrcd for exposure to fungus in
c.cmrdmee vi th methcd 3M of M1L-sT9=31O.

4.8.15 tides. radiation resistance (see 3.5.3.14). W’ ~ified (see 3.1), -ted cable-cmnector
ass-lies cfmlt be tested in accordance wfth EEA-4SS49. The tests 8fbsLL be P=rf _ at o ~vet- Of
1300 =.20 m at the Lcu -rating W!perature, at rcaa t~ature, and at the hi@ operating tuQcrature.
* ~ in ~ti.=L tr~itt= S~lL ~ ~ ~r+~ ~ aft= ~ *c*t.

6.8.16 T_ l-at”re cyclil-lq (se 3.5.3.15). me cuncctor shall be tested in accordance .i th
000-STD-167S, eth.d 40S0. The fot Louing is a list of test steps, tes~ t~ratures, and test ti=es.
CJn_qe in optical trmsmittance (3.5.1.2) ~11 be measured at tfw imd”of steps 3, 5, 7, md 9.

~ Teve rature (“C)
1.

o.racim (Imurs)
Rc.m -ient 24

2. Raq to -46-C -“C 2
3. Lw Operaring teqerature 8
L. Ramp to +25-C -“C 2
5. +25”( ti”c 6
6. RaV to +71°c t2°C 1
7. High operating temperature 6
8. R.mP to +25-C fi° C 1
9. +25-C -“c 6
10. Repeat steps 2 through 9 four times for a tota L of five Cyc(es.

The change in optical rrm.s.ittance (see 3.5.1.2) shall be mcoitorcd during ard after the lest. The samples
shall be exmi”ed for .oup Liance with 3.5.3. T5 after the tesr. 7hc insertion (.ss (see 3.5.1.1) shall be
measured after the rest.

4.9 Space fliqht

4.9.1 7herr.al vacuum Ouqa.siq. Non-metal mater ia(s sh.9L( mm the req. icem”rs of 3.5.4.1, when restec
in accordance with ASTff E-595.

L.9.2 Residua( caqnetisn. The cmnect.ar shall be f.l(y .sse&l& before resting. The residua L Wgnerim
test shall be performed in a cagmtically quier area i e., bfure mchims, ●lectronic q.ipaent, vehicles,
and per-el traffic are restricted. use a nngmtommer to ~asure residua( magnetism immediately after
the ccm.ectov is ●xposed m a Sam gauss field streqth of a magnet for m (east 2 semcds. The connector
shal( not contact the mg”et pole pieces. W residual mgnet isa shal( t+ measured with a mgnetmeter t e
probe of the magnetometer shall be within .125 inch of the cumector. a-w gamma is eq. ivalenr m 1 x 10-P

gauss.

4.9.3 ~. Material sampLes shall meet the requirements of 3,5.4.3 ~en tested in accordance with NHB
SW3.1, test 6. --

4.9.4 Toxiciry (Of f.mssinq). Halerial samples shall meet tht requir-ts of 3.5.4.6, when tested in
accorda_tca with ~ M50.1, test 7.

5. PKSASING

5.1 Packa.ainq m ircmcnts~” The rcq.ir-ts for pnckagiq shall be in accord. ”., with lflL-C-553W.
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6. NOIES

(This .ectim cmtains in forcat$cm of a general or explanatory nature that may be helpful, but is rut
HILfat.ary. )

6.1 Intended use. l%e fiber cptic wrmectms cnvered by this specificatim are intended for use *n the
~oLL.mimg applicatims as specified (see 3.1) tire Ihe$r per for~”ce characteristics are required.

a. fixed plmt. used in systeu in fixed locatia-ts incl~i!m irdmr, mtdoar aerial, direct burial,
duct ad mdersea amlicatims.

b. Tactical. Cancemed with use in mnvehicular d =&ile militarized systm.

. . space. Which i,-ndves w in .ehiclea ardlk systcu deployed in cater space.

d. A.imics. Imml.ing use i“ aircraft or .issi(e systems.

e. 3hiptw.srd. Im..alving use in 8yste9s deployed i“ a M&ile marine mvi —t (on bard or in tou).

f. Ground vehicle. lnvoLviqT use in land .ehicu(ar system.

I g .other specialized ■ilitary applicatims.

6.1.1 Spcci.1 ccmideratims for abdication cat c.mri es. The fol(wing list is intended to serve os a

I reminder in generating a specification sheet. It is not alL in. L.sive; hwevm, it highlights $me of the
specia( considerations. Iq%.rtant to each application are specific requirements as fol(ws:

I a.

1“
b.

I d.

I

I “::

(1)

(2)

(3)

(L)

(5)

Inside (Plenum): Fla.e and toxicity, breakout.

AFcia(: Uide teraperat. re range, so(ar radiation.

Duct: Namm temperar.re range, water im.rs ion.

Buried: Rodent protection, crush resistance.

Submarine: High pressure temi (. strength f.. recovery

Tactic. (: R.ggedmss, water freeze, zero herd radius, nuc(ear.

Space: DJrgassing in vacuum <change in cc.r+m sirio n), (W (evei radiaticn, extreme cemperat.re
rarqe, ad nuclear for military applications.

Avimics: High temperature, vibration, and atritude.

shipboard; watertight, mnwatertight.

Vehicle, ground: Fla_bility md toxi. iry.

6.1.2 Primary desiq” consideratims. l%. primary design comideraticm for this family of c$.ticnl
cmnemars are as follows:

a.
b.

c.

d.

e.

Cmsistmt ad predictable qtical performance.

operational use in the, iield envi —t with a .iniw. of special handling procedures.

Suitabk for cperatkn, including mting end dcmming under the mvimmental unditims specified
herein, withcat dqradatim of pe?fc.mmce bey.md the Per fomnce Limits SPe. if id herein.

SimpLe design, having a maxim. ease of repair and maintainability as specified herein.

A service {<<e of 20 years comis cent with rhe mtfng req. <re. mrss.ptci fiti herein.
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6.1.3 f!arcr ial safetY data sheets (mm). ff30S sheets sha(l b avai(ab(e UPM rmuest.

6.2 Ac.quisiri.n re.auirmmts. Acquisition cbw.ment. shcdd ~ify she f.tlc+ing:

a.
b.

. .

d.

e.

T(tle, nucixr 6d date of this specification.

issue of S-WISS to be cited in * wlicit.ticm ad if rewired. the u.ecific issue of idividtd
doalunti &fuulccd (see 2.1).

Title, ~ and date of tfk awlicnbl. specification duct,

Sk Sn+let. Pm of [k —or or fitt{$ 01-dmcd.

specific finish b+nm required (s* 3.3.1).

6.3 tilificati.m. Uith respect to p~t. requitiq qalifi-tim, wards wi([ be nde CAY for
prcducts tiich are, at the tie of eumd of -tract, qualif led for iml.$ic.a in the ~(icable Cwlificd
Products List aPL m. 83S22 whether or mr sud products IMvc actually been so tisted by that date. 7he
artmti.n of the cmtracvxs is -l(cd to zhese o-equireunts, and -face.rem arc urged co arrorge to have
the prcducts rfmt they PrW.ase to offer to the Federat Gwemunt tested for Wtificacim in order char
they my be eligib(c to k avardcd cmtracts cm purchase orders for the products covered by this
specificatico. 7h+ activity m$onsibl. for the QPL is E(ectr.mic Support Di. isim AFLC, 2750 mU/ES,
Gentile M Smticm, Daymm, ~io W.44; hovever informtim pcrtai”ing to qn(ific atim of prcd.ccs cay be
obtained fma Defense ELcctmi.s Supply center (DESC-E), 1S07 Ui[. irgtm Pike, Oaytcm, ~io I,S.LL.

6.4 S.bie.t rem (key wrd) (istinq

Adapter
S+mlet
Cable, fiber optic
connector
Covers, protective
EPXY
Exparded &a. lens
f.s. ff. A. stytc
Lm.less
fli(imry spccificdtim
Opti-( Wrform.r.e rcquiremnts
Plug
Recqtac.1,
Step-ieun r.osc interface
Straight nose interface
l.mi~s
mceadcd

6;5 ~. w PIN sfm(( ccasist of the letter ‘If- fo((cNcd by the basic spe. ificaricm sheet number, and a
scquemia ((y assigned dash -r (see 3.1).

En+. :
fwszzm- sxxx s

-/
I

/ I
1
1.”” I

I I
&sic Dash number fr.m S indicate,

specificatim specificati.m *PC, f(ight
sheet number sheet (s.,, 3.1) Kap.We”[

6.6 Chanqes from previous issue. Asterisks are not used in Ibis rc.isicm to identify changes wirh
respect to the pmviws i.... due t. the extensiveness of the changes.
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C.stodims:
Army - CR
Nauy - Ec
Air Force - 85
NASA - NA

Review activities:
Amy - Ml
Navy - AS, SH
NASA - LSC, RSF
Air Farce - 13, 14, 17, 19,

m, 71, m, s2, 84, W, w
VIA - ES

user activities:
Navy - uC, 05, Y(I
Air force - SU

HIL-c-83522D

fXU4CUJD1ffi IUTEREM

Preparing activity:
Air Force - 8S

Agent :
OLA - ES

(Project 6WJ-COW)
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~TiCUCTIONS

1. The preparing activity must complete Lzltiks 1, 2, 3, and & In block 1, both the dcxument number and revision
Iettershould be given.

2. Thesubmitterof this form must complete blocks 4,5,6, and 7.
3. The preparing activity must provide a reply wlth!n 30 days from receipt of the form.

NOTE: This form may not be used to request copies of documents, nor to request waivers, or clarification of
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization to
waive any pordon of the referenced dor+ument(s) Or to amend contractual requirements.
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