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fmperaect~ 
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MILITARY SP!CinCATICll 

BJmDC, ELPJ:mICAL, AHD IlGHSIXi FR01!C'rICB, FCE ADOSPACZ SlSllX':i 

1h11 1p1ci.ticat1on ba• bNn apprond bf the Dep&rt.Mnt ot 
the Air Pore• and b7 th• &a.Nau ot laftl V•pcma. 

l. SCOPE 

l.l ~- 1'111 epec:1t1caticm conn the cbaneteri.Uce, applicaUon, 
and teat.1.ng of electrical banding (lff 6.2.2) tor auospac• .,..t_,, ae nil 
ae bondiJ'l& tor the inat&l.l&Uon and 1.Dtveonnect.ion of elActrical and elAcuad.c 
oqu1JDnt thercin, and li«htnin« protection. 

l.2 Cl.a1q1.t1cat10n.- Electrical band• IN t1ed U epac:Uied in W,] 
i (see ).2). 

2. lPPI.IC.unE IXX:IDC!:RT.5 

2.1 1be tollow1ng doCUMnt.l, ot the iHue 1n attect on date ot 1.nvit&tian 
!or bid• or r.qu11t tor propoal, tora a part of tb11 specit1c:&Uon to t.b• men 
spec~ied harc.n: 

smIFICATIC!iS 

)([L-L-68)6 

STANDARDS 

MIL-STD-143 

M.'525083 
'M.'SJ.)586 
Y..5JSJJ7 
M.'535339 

Lacq1,1v, Cleu, Uualn\UI Clad AJnll1 ma A.l.lo7 Sl&rtacH 

Speci.ticationa and St.and&rda, Ordar or Preeedcce 
!or the Selection ot 

JW!iptr haabi,, £1.ectric, BondiJl& and Current Bet.um 
Metal.a, De!inition ot Dbs1cl Jar 
Waeher, Lock, Split, Helical, !J.&ht Series 
Wu.her, Lock, Split, Helical, Hee.vr Series 

FSC 6150 



NIL-B-SOffl(ASG) 

Air Forc►Na.vz Aeronautical 

AH526 
AH735 
0042 
AH935 
AN960 

Screw, MAchi.ne, 'lr.iss Head 
CJ.up, Loop Type Bonding 
Clamp, Pl&in, Support, Loop-Type, Aircraft 
Washer - Loclc, Spring 
Washer, Flat 

(Copiea ot spec1.fications, st&nd&rda, drawings, and publications required 
by INppliara in connection with speci!ic procurement functions shol.41.d be obtaineo 
trca the PZ"Oc:urin& activity or aa directed by the contracting officer.) 

2.2 Other publications.- The folloving documents form a. part o! this speci­
f'ica.ticll t.o the ct.ant aped,ft"ld herein. Unleaa other-ti.se indicated, the issue 
in etrect on date ot !.."lvitc. . • ~or bida or request for proposal shall apply. 

National Aerospace Stancia.rds 

HJ.5679 

HAS6eo 

Hut, '1e!f-Loclcing, Heagcnal, Low Height, 
,550° F, !1)()° F 

Nut, Sel!-Loc:lcin&, Plate, '1'wo Lu.g, C Bored, 
I.av He!ght, 550• F, 800° F 

(Application tor copie~ sh-:u.ld be addressed to Aerospace Industries 
Asaod.&tion of America, ~c., 1725 DeS&lee Street, N.W ., Washington, D. C. 20036.) 

J. RE~TS 

j.l,l Selection o! materials.- Spee1!1cations and standard:! for ill materials 
and ;iuta. and·Governunt certi!ication and approval ot processes and equipment 
not apec1!ic.ally designated herein vhich are necessary tor the execution ot this 
specification, shill be !elected in accord&nce with MIL-STD-J.AJ, «xcept &! provided 
in J.l.l.l. 

J.l.l.l Standard parta.- Standard p&rt! (MS, AN, or JAN) shall be used 
wherever suit.able tor the purpose intended, and shall be identified on drarir.gs 
or in other doc:\111111?1ta by t..heir part numbers. COJ1Dercial st.a.ncia..rd p&rts, such as 
ecrWI, bolts, Vlbhers, nuts, and other cotter pins my be used, provided they do 
not nave a degrading effect on the equi;ment durir.g, or a.fter environmental tests 
speei!ied in the det.ail equip11ent specification (see 5.2.6) and are replaceable 
· ... t!':! ,andar,. ~rts (1"5, :1: 1r .:t'I\ 1'i:!:0°1-: 11:e,~.t:.cr.. ~ ~'!',:,ss-!"!!'erence of 
.overrunt st.l.r.c&rd pArt numcers ,nail be sho'W?l wit~ tne cor,!sponcii!".g cO!IIIDerc~al 
~~rt numbers on the p&rts list and the contractor's dra1'ir.gs. 

2 
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ltL-B-S08'7B(A.l:G) 

).l.l.l.l K.tJ:der! \l@4•·- 'D1t tollowi.n& data lb&ll be UNd in Nlectia& 
bl.l'Mft for bnnd1 IS& JIW"P)NI: 

(a) Bl:llt•, nut~ and 1Cl'W9: 

Con'Oaim-Nailtant stNJ. 

T1t.an1ua 

.u,mmw 

Zinc platAd 

(b) Vu.hara: 

Anodiaed 

Zinc plated 

Unplat.id 

Stu 

KS353.37, KS3SJ39 

u .. IIMD wipt 11 not cnuc.&1. 
lot rec ded &bcrre SSO• , ~• 
to a&bliat.ion of c:ada11111. 

Hi&h t.apar&tw-e AJIPU Mt.ion. 

H1lh tapeftt.Qn and night •TiDI•• 
( Do not UN ~l,lu­
to&ted bolt.• ,men bolt. amt CAn'7 
CW'l"Clt). 
Ge:ienl \IMCt at ta:per&tGNI \II) 
to JOO• ,. 

Prohibited. 

Prohibi t.td. 

Prohibited. 

Prohibited. 

Prohibited toi airtlorne UM, 

UN ll&ht. or he&VJ Nl'i.a ae Z"'eql,liNd. 

UN lffitN t.a:pC'&t\lN vill net 
aceed 40()• P. 

Uee whare taperat\ln will acNd 
400° P. 

NO'l!: AN93S, NS.35.337, or KS.35339 wunera ahlll be utd an all 
bolted bondi.nc connecUona. 1beir tuncUon ii to inau"e 
• tJ4ht COMtet.icm with pl&in or •lt-J.ocld..n& nute \mdv 
cond1Uon1 wbu-. thuw.l apanaioa of t..bt bolt. occurs. 



KI1,.&-S087B( ASG) 

(c) &nd.in& jWlpers: 

M.525083 

MS25083-J ( (f.l.ic.k 
diaconneet.) 

IIH where t.cperature doH not 
1t1t:e1Kl JOO• L 

.Prohibited tor airborne 
applicationa. 

(NO'IE: MS2508.3-J 11aat'ul only in applications wuier JOO• F) 

Hi&h temperature t1J)G 
( to be designed b,- con­
tractor) 

(d) Cl.ups: 

AN7J5 (o&dm:1.um plate) 

AN735 

AN74.2 

AN735 (line plate) 

Cushion clamp 

Uae over ,300° F. 

Uee or. corrosion-resistant steel 
plumbir.g where tcperature doee 
Mt exceed ,300° F. 

U ee on aluminwll. plwai:nnc only. 

Not ?"~commended due to tendencr to 
loosen. 

Prohibited. 

Prohibited. 

J.l.l.l.2 Hardware ~:i.ge restrictions.- All c&dmi'.!llr-plated hardware shall 
t:e j)rchibit.ed !or space ·:er.ide applie&t!.ons. 

J.l.2 Jumpers.- Sor:di.-.e jumper! (see ~.2.;) shall confom to 1'..525083 for 
the~l environments :ess t.h&n JC0° F. ':'he design of higher temperature ji.mpers 
-.n.:..: be approved by the proclll'in.g activity. A:..: bondin.g jW11pers er.all ce icept 
u snort e.nd di.net as ?()aaible. The mi.moer of ~wzzpers to be im1t&lleci sh&ll ·::,e 
~ept to• llli.r.i.Jmlm by careful design in con!orm&nce -.nth the ?ur,x>Se of this spec:.­
!'ic&tion. The use of tw or more et&nd&rd length jumpers, i:i series to pMnde the 
::-equired overall length, 'Wi:l ::ot be pencitted ritnout procur..:-.g ac-:.::-tity app.""Oval. 

J.l.J r.Jym•.- ::.amps :m&l.: :ie the pl.I.in type confon:ing to A.N7_;5. :lon­
,t.&nd&.rd clamp• ay be used only -.mere et&.nd&rd cLlmps are ~ot suitable a.nd 
shail be ,u.bject to approval by the procW'i."Ji activity. 

;.:.4 Bon• sur!ace ::re ration.- Surface ~re,:iaration for an electr:ca: 
~or.d (see 6.2.l ,hail ~e ac:~~,ned oy removi:1.g a.i...:. incc.:.: f~:.:n, grease, paint, 
'..&c.quer, or other ~h-res:i.st..a.nce proper-tiae from :::e ::.=ea.::.at.e a.re& to :.nsure -
·:.:.._·,le :-,..:_o :·:-~ .. ::-:::;:-:'.impedance bet-ween aci~acent ~et.al~:,. Aoruives 
11".:.ch :auee corrosion, !.! embedded :.n the metal, sr.al: not ::e '.l-'ed. :! abraei ves 
er sc:-apera ue used to :-emove &rtV orotective r~r~st, :r.ev sr.ai: be of ,u~h a 
nature t::.&t produces a :::..un, ~ot:1 surface ....i ::-.01..: :-ezco•r_:-.g excess:i.-re :iaterial 
~,der the protective ~~~.isn. :~emi.ca: cle&n!.:ig a.~d surface preparation snail be 
~~ accord&nce "'1:~ atar.dar: ?::"&c::ce (ae1 ~-~). 
l. 



J.2 Classes of application.- Electric&! bond cl&aaes o! application shall be 
aa 1pecified in t.&ble I. 

TABLE I. Electrical bond classes of application Y 

Claaa Application Reference p&r&er&ph 

A Antenna inst&llation J.J.l 
C Current path return J.J.2 
H Shock hH&rd J.J.J 
L U.ghtn1n& protecUon J.J.4 
R Rt potentil.l.a J.J.5 
s .;~t.ic charge J.J.6 

y Where a single bond 1; userl to serve tvo or more classes c! application. the 
design shall cor.tcr: ~o tr.e mos~ critical requirma.ent o! bonding. 

3,3 Design.-

).J.l r.bss A bond1')8 (anteM& inat&llations).-

J.J.l.l Imped.a.nee.- Ra~iating elements, exclusive of r&d&r ac:&Mera and 
sil:1l&r t,pe, where the counterpoise is actuall,y part o! the equipment, ah.all be 
inlt&lled and provided w1 t!'i u, r.QIDl)8eneou:s counterpoise, or ground plane, o! 
negl1.gible impedance vithin t.he operating frequency ranges of the equipments 
involved; ~ shAll ~ of adeq-.:ate dimensions so ai, not to detract !roa the desired 
ar.~enna radi&tion patter.:s. 

J.J.~.2 netur.: patr..- AnteM&s so designed that efficient. operation depends 
on lov resistance ~"l&ll ~ave ~~e oond installed so that r! current.a !lowill8 on 
the e.xternal surface of a veru.c:le vill have a lov-imped&nce path of m:i..niJm.la 
length to the appropriate metal portion ot the anteru,a. 

J.J.l.J Coax:1.al antenna.- Provisions shall be made for c:irC\Ul!erential r! 
continuity betveen outer conductors of cOI.Xial antenna transmission lines and 
ground pl&nea o! antenna,. 

J.J.2 Clase C bondin,s (current path return).-

J.J.2.l Current capacit.v.- The bond betveen equipment and vehicle structure 
shall be adequate to carry the J)O't~ return current load. Table II shall be 1.Ued 
as a guide. 

J.J.2.2 ,oluge drop.- :-he tot.al impe~ance or wires, cables, and ground 
~etur:i paths shall be such that the ~oltage drop betveen the point of regulation 
and the load does not exceed the limits show in ~ble Ill. ror current. return 
leads of si ■e A.N-J.(Alr(;-l.), or l.arger wire, the bonding coMection shall not be made 
directly to a structure out sh&ll be made to • tab or su!fic.ient siae properl.7 
att&ched to the structure. For bonding leads smaller than the above, the methods 
lhown on figures l through S shall be used. 

; 
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j.j.2.j M&gnesi:.uc &llcy stnicture.- Magnesium alloy structure sha-i.l net be 
uced •• a cw-rent path return. 

).j.2.4 Bending in explosive fuel treas.- Bonding shall tie jlrovided in 4N&L 
where h&u.rdoua cond1tiona exist, due to the presence ot explosive fuels &11d 
paaea, to prevent ignition in the event of pcn,,er fault.s vithin t.he equi~nt. 
Reaietanc• o! !&ult-current bonain& !r011 equii:ment. or ca=ponent c.a.se to structure 
lhlt.ll not exceed the values show on !igure 6 tor e&ch bond connection. 

j.).) Cl&a1 H bonding ( ahoclc h&ar;d) . -

).).).l Raaiat&nce.- Metallic condll.it-e&n')'ing electrical 'ldri.,g shall 
nave a low-relliirt.ance bond of lese than O.l ohm to structure at each terminating 
a.nd break pgint. 'lhe bon<ii..~-8 path m,-be thz-oU&h the equipunt at which the 
condu1. t tamlnat••· 

).).).2 Groundir,s.- E,rposed conducting trws or parta of electrical or 
electrollic equipaent ah&ll have a l.aw-relliat&nce bond o! leas th&n O. 1 ohll to 
structure. I! the equipment design includes a grouna ter=1n&l or pin which b 
internally c~nnected to auci': exposed parts, & ground vire coMection to such ter­
minal or pin ah&ll be pr:ivi:i,.'1. !! compi..!.a.nce with J.J.5.:. is neceae&r1, owin& 
to the nature ot t·.'? equ.lj-:rr.arrt, t. -; requirment ot this para.graph will be con­
sidered to be 111111t as ve.i.~. 

J.),4 Claes L bond.1.1)8 ( 1'ghtn1l)8 protection) (except !or &ntenna syste!IIL'!l).­
L16htn1.ni protec::ticn sh&U. be provided at ill possible point.s ot li&htni:ig entry 
~,t:i t:i• &ircr&!t, lhe entr/ point.a include but are not. ll.mited to the !olJ.Mng: 

(&) 1lav1_gat.ir,n Hg,it• 

(b) Fuel filler :ape 
(c) r\Jel gage covers 
(cl) Re!\.e.ung booms 
( o) Fuel vents 
(!) Antennae (aee 6.J.l) 

~o rol.lowifl8 bond.1:ig :-equi:-ementa are designed ·to achieve :;:,rotection against 
llgntninC d.1ach&rge cl.Ll'ren~ carried betveen the ext.r811ti.t.iee of &n airborne vehicle 
'ldtnout rialc ot duagil'Ji flight controls or produci.'lg sp&rking or voltages witr.in 
the Yeh1c:1e in sxceaa of 500 volt.a. ':'hue requirements are baaed upon a ligl:lt.nir.g 
c:.r.ent -..vetona ot 2CO, ::OC ..m.i:ie1·H peak, a width of 5 to 10 microsecond a at the · 
90-percent poi:1t, not .:.eee than 20 lllicroaeconda -.d.dtt. at the ;O-pereent point, 
&nd a rate ot rise ot at leaat 100,000 amperes per lllicroaeconde. 
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Tilll II. Cu.r-Nnt-o&rr71.nl c:ap.cit7 ol Id.NI and cable, 

ViN OZ' cablt a1. .. Cont.inuOl&a - dl.lt.7 c:un-ct -~ 

ila.Sma Coppa-
SiD&!.eld.NiJl V1Na and cablal ui ~t 

fN,e W' OZ' blmdl• 

11-22 - s 
d-a) ll 7,5 
AH-18 l6 10 
Al-16 22 lJ 
AH-14 32 17 
Al-lR 41 ~ 
AH-lD ss D 
Ali-8 73 46 

d-6 101 60 
AM lJS 8) 

d-a l8l 100 
Ali-l 2ll 125 

Al-0 245 1.50 
AJi-00 283 l7S 
~ .328 ZX) 

AJ.-0000 .)8) 225 

.u,..a 

I 
fl) )6 

AI,,o 83 so 
AL-4 108 66 
AL-2 152 12 

AL-l 174 lDS 
AL-0 202 lZ3 
AL-00 23S 145 
~ 266 l.62 
AL4XX) 303 190 

Ncw1 na} Q'Ra MlzS■a •ll~bb wlt.&aa droD 

1'0lta,• ~--• - t onarat.icD 

Canti.nwN, lnt.end.ttct 

28 l 2 
ll5 4 8 
200 7 14 

7 



'1!L-B-5087 B( A:3G) 

'51!.T SIZE, 
Eom:IMG NO. 6 AIJJ NO. e SCPEw w'Y'E.?.E E~ 

!'!S1'At'.CE W!LL Nt"1T DE~?IT 
Nt1. lO SC?l:11 

BONt!NG 3/16-DIC~ !"I.A ·u;: 1,lE?E 
POSSIB!.E 

lOO-A.14'? CUR.'!t!:NT RETURN 1/L-TI"::'H ': :A •rr;i 
200-A~ CUR:"!!lr RETURN 5'/16-r.;c~ !'"t•. -rr~; 

AL ALLOY SC?.E'i-1 "lR BOLT 

SEAL AFTER OOT!. 
l-1/2 DIA 
Cl.EAH!J) AREA--"::,11.,...... 

LOCX WASHER 
SEE (a) 

AN960 WASHER 
(S'!'£1::!. L!G?.!' SERIES) 

HAS679 l.DCK N111' CR 
l-it..5680 ?!.ATE NU!' 

~ C:::EAN TO BA.SE '~TA!. 
A1U.A l-l/2 CIA ~ T!:RM 

(a) EI'l'HER !1!535JJ.7, ~.535339, 'P. :.!;935 1.-lt.SHEF.S St{ALI. 3E USE!:-, 
~'X"}rr-~r, ll 0 'JN ~<:T"'l REQUIREl,l!:'>":'5 

(h) :..--.c;-:-i;s ,,;. wr oP. -iiAn 7 ·~,,1;:· is ·c?TroNAL. 
( c) crz1.1: .. u:r SEAL ::; ~CCJR!.A.NCE · ... nH 6.~. 
(d) C:llROSTI'\~' OR"'I'Ec:'T"lN SHALL 3E AS S11EC!:I!D IN 3.u.5. 

fTGURt l. -:'-ro::.ca.l ::o l':.ed :omect.: .;r. ju:::per to p la•,ea s•. eel, cor:-os::.on-resiatant 
!t.el, or ·t:tan:um .mere :n.:.A temp aces :10t exreed 333• F 

8 



ll)l.T SIZES: MI1,-B-S087B{ A$) 

EOmDli )/16-INCH DIA KIN 
~AMP CURRENT RE1URN l/4-INCH DIA MDI 
20').AMJ' CURR!HT RETUJUI 5/lo-INCH DIA MIN 

mANIUM ~ CBE S'JJZL 
SCRrli CE IDLT---

C1IS w:I VASll!R 
SEE (a) 
AH960 VASHBR {CRE smL) 

Pl.A 1ED S'IIZL, CBI S'!!IL ~TITAHIUK----

SEAL Arn:R DiSTL l-l/2 
DIA OF CWNED AREA --

CLEAN to &\.SE ICITAL 
tREA l-l/2 DU OP mDI 

(a) tinn::R KSJ5l37, HS)5JJ9, OR AN935 WlSHERS SHALL m: USED, 
DEPENDIH'.i UPOJ DESIGN REQUIRD(F}lTS. 

(b) NO~ RD:21JIRED WHERE KAXDlJ)( '!DfmU.'lURE 
EXCEEDS 600° F. 

(c) LOCATICJI OF WT OR HEAD OF OOLT IS OPl'IONAL. 
{~) CLEAN AND SEAL DJ ACCORDANCE Wiffl 6.4. 
( e) COJWlS!Cli PRO'l!CT!Cli SHA.LL IE AS SPBCIFDD DI ) • 4. 5. 

P'ICURB 2. 'I)pieal bolted COMection jumper to plated steel, 
corrosion-resistant ateel..or titani'IIID where 
temperature uc"Oda 300• P, 

9 



XIL,.S,.~ B( .lSG) 

BOLT SIZE: 
UDING NO. 6 AND tlO. 8 SCREW iffiERE :EllGE 

DISTANCE w'll.L NOT PERMIT 
NO • 10 SCHE"w 

J/16-INCH DIA MIN WHERE 
"?o.SSIBLE 

l.00-AHP RETURN l/4-INCH DIA KrN 
.00-AMP RE'IDRN 5/16-lllCH DIA HIN 

AL ALLOY SCREW OR B:JLT 

ALUMINUM OR MAGl,'!SIL'M · 
STRUC'ruRE--------

SEAL AF':::R :NSTI. 
l.-1/2 JIA OF. 
CLEANED AREA---~_,,,,,. 

AN960 STEEL WASHER 

AN960 WASHER (ALCI.AD) 

AN95o WASHER (ALCI.AD) 
(NC':' USED W!Tlf=Pu!E-~NUTt="=' 

1NAS679 WCK NUT OR 
~ASo!l) Pl.A TE NU'P-

., ...::.AN n.J QA;:;.l~ !'\t:.'l AL Al1!.A 

1-1/2 DIA OP WASrml 

:a· -;--"'Ir.":) uc:ic 7 ,, v,::,,,J9 "'R '·"93' '•"S,,.,,..,,. ~~•·· 3E '"<:""" \ / -- .;.,..:..,"i. -~✓.,;,.,, I •-✓~, , .... " 1\,,1,I ,I ,,,,, n.::..,..,;:i ;::,:.i\_ .J .... ..J,,J' 

::E?::ND~G 'J:"'•--ml JESIGN ~;:.rI?.i:..~":'S. 
(b) E:I..::::'JUCAL ~Nt:C:G TO ~G::ESI:il! ;..i..:,OY S:'R:JC':'"..1'?.E 

;y-,p ~1m0-:""'"' ,.-'l'!•tm Tc; POr'IIJ::.T~T' 

( C) :.o:.r::cr: OF WT ~R :-!EA: :F 3J:.:-:.: :•PTIONAL. 
(d) c~.;.'-; ?-!A:-:~JG SL'?.:AC!: t.,:;;; :::::.;:. :::: ;..c:OiillANCE · ... :::; 6 • .:.. 
( e) CORROSION PROTEC'r!ON SHAI.:. =E: .!.~ SF::C:i'n::D :H J. i.. 5. 

F'!GURE J. ~ical ~lted coMect!.or. jumper to al~nw:i o:- ::ia.gnesium 
a:U.oy !t~~c~~e where :r.a.x :ezi:.~e"a:~e coes not ex:eed ;CO• F 

) 



CLEAN TO BASE MEJ'AL 
l-1/2 CLAMP WIImi 
AHD INSIDE OF CLAMP 

SW. AF"IER INSn. l-l/2 
tU CtZA!8t AREA 

A~5~6DOluJ2 S~?.:.;,', !t:U:W JOO~ F 
t.:RE S'Jm. .\IDVE J00° F. 

AN9l,O - lOL WAJl!nt {STEEL) 

AH960 - lOL- VASHlll (S!EZL) 

t1AS679AJ HUT 

AN7J5 - (AI.CLAD) CLAMP POR PLA'llll s-m:L. 
ALl!'T.lU'i OR lttr,r~S UN .ll.!ft!' ~TllUCTURi. 
AN7JS - (CAD. PU.ml S1:EEL) CLAMP PCB 
MJIPLA.'JED STEEL S'JlWCTURE. 
11SE cRE smEL CLAMPS wrm CBE SmL rom. 

CLEAN A.REA OF CLAMP TAB 'niAT 
TOOCHES TERMINAL ro BASIC METAL 

SEAL AMER INSTL l-l/2 DIA 
ClEANED AREA 

EITHER HS35JJ7, HS35J39, OR AH9J5 WASHmS SHALL IE USED, 
DEPENDING UPON DESIGN REQ'!IREKENTS. 
LC(ATIC?l OF NUT OR HF.AD OF BJLT OPTIONAL. 
CLEAN AND SEAL DI ACCORDANCE Winf 6.J... 
CORROSION PROmTION SHA.LL BB AS SPFZ:IPltJ) DI J.4,5, 

FIGURE I.. Typ!.ca..l cl.am? COMectiQI'\ -
ju:aper to tube 

ll 



KU,-&,.5(,c'!B( >.SCi) 

l.2 

TAE w'ELDED 'ro 
TUBm:i (REF) 

CLEAN TAB 1'0 
BASIC METAL AND 
SEAL AMD. 
INS'!'L 

-::.:FJ,JJ MA'i:l:G :::.i~:AC~ A,JD .SEA:.. ~ !CCCR!lANC::: "111TH 6.4. 
CORFtOSION PRCTECT!CN SHAL.:. 3E AS S?ECIFIED I!i J . .!.. 5. 

'l'fUll't""inf'I ,...r -i.l"lnfi.;,....a ... ;.. .. _..., .,,._...,_ .~----
--'"\,;II ·-~-



1 l 10 

1 

FAULTt.:URRDIT(A.KPrl!ZS) 

1'%11111 6, Pa&:Jl C1Unn1. H ~ ~ retd.Rance !01' lald1aC 
beORan tqlUJamO W •~ 

1) 
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).J.4.1 lli!_l)f condu..:tor.- ind:·ti:-i~: l)Onding jumpers !'or :.ightni~ pro­
tection ah&ll be r.ot less t!'.&n No. 12 AW(, ~· .:;~· :!r .. ":ea ,trar.ded c.:cpper wire or 
No. lO AWG tor stranded alumi."lum .._.;.ro. rr.eoe -...ire sites aru valid onl,y lttien a 
JIIUWIII.IIII, o! tvc jumpers &re in:italled to carry the l!.glltning cur:-ent. L-:d when the 
jwapere &r11 not subject to.a direct ~re •. ilihen thb jumpers •1 be subject to arcing, 
~batantialJJ larger 'Wire 11i1ea 40,0C,O circular mils (AwC-4) mini.Imm are required 
tor protection against multiple strokes. 

3,3.~.l.l Soldered coMections.- Soldered c0Mection11 ah.Ill net be u:ied 
on jwa;:ler1 that are requ.irei: to carry l.iihtning currents. The 1111thod ot attaching 
tend.nab to jumpers ahall !le verl!ied by test. 

J,J.4.2 Control eur!acee.- Control eur!acee and fapa shall have a bonding 
jumper acro1111 each hing-!, ~:ept tor inata.ll&tions l'-.avi.r.g a single hinge in 'llhich 
e&H a llinilllull o! two jumpers are required. Where neceasary, &dditidn&l jumpers 
lh&ll be used bet'lleen the control surface and structure to pl"Otect the control 
eablee and levwra so that tile length ot diach&rge path, through the ccmtrcl ay11t•, 
1a at leaat 10 tillle11 the lengtn o! the path through th• jumper or jumpers. A 
piano-type hiJlie may be considered u self-bonded, provided the resistance acrcee 
the hinge ia leee than O.Ol ohm. 

J.J.1..3 Protru!!1.on!! bcr:dir.g.- All uternal electrical.1,- iaol&ted conducting 
objects, a:cluding antennas, .,..hich protrude above the vehicle au.r!'&ce sh&ll !lave 
a bond to the vehic:.e akin or structure. !..a:-ge :-.onconducting projections, eaaential 
to !~ht or housing per&oonel, such ae vertical !!t..abillser puts, 'ld.:ig tipa, 
aetrodomes and canopie!!, shall have the lightning pat.h externally distributed ever 
their mc:poeed &re& leading to ~.he vehicle skin. Vehicle flight ea.!et7, !light 
charact.eristica, t:r...- visibility, and equiJ:Dent per!onzance ahall ta.Ice precedence 
over thoae requ1.rlaent11. 'nle conductive path ehall not affect tl\e at.Nct.ural 
1.n~ty o! the projection. IJry conducting object, incl.ud:lmt ~sonnel inside 
the ~rotruaion. shall lie within the orotective zone fo:r::iec by t.~e conducti"l'e ~ath 
u 1.llwstrateo and otsfinec on figures 7 and 8. If a semiconducting ~ace or 
non-linear-graded ~urface resistance is w,cd to initiate~ lightning path, the 
voltagt gradient at any ~olnt along the ?&th to the skin shall be less tran t~e 
breakdcnm g:radierrt to any grouncec object ·.nthin, and tht> nsisT.ive nath shall be 

at least 1 inch wide. 

3,3,4,3,1 9ond!.nsl'. conductor reetrlctione.- Conductors shall be equal to, 
or lArger tr.an, 6,530 eir~~r mile (AWG-12) !or copper or 10,JBO circular mils 
(1"a!G-l0) for alumi."lum, where ':.he conducu:ir will not be subject to a.rcing. Where the 
con.dllcto::-is subject ~o ar::i:1g, a lllinilm.lm of 2C ,820 ::iil.s (AWG-7) for copper, or. 
33,100 mila (A\«i-5) !or aluminum, shall apply. 

3,3,4,4 Riveted !ki~ ::~net~~c':.ion.- Close riveted sc..n construction which 
divides any lightning current over a number of rivet! ia considered adequate :o 
provide a lightning discharge cl.U'::-ent ;:ar.h. 

) 
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.c ~ GROUllD ,.. .... ,. ._, ... 

nmnu: 1-1. Lm1mu=~~ PRom:TIVE zero: CR!:AT!D 
BT A SllliLE CONDUCTIVE POINT, P, SUIT ABLY GROUll>l!ll 

RIDGE LDIE, L 

~ 7-B, PROTP,CTIVE ZONE CRF.Affl BY A CaIDJJ:TIVE RIDGE LIRE, L, 
SUITW.l' GRCllMDu.. (nus 7DNE MAI BE CONSIDBaill A.S nMLOPm BI .l 
SIMPLE K>Tll')'.i OF TJU~UTIOH OP THS C01iE Di rIOl'.JR! 7-A FRCJf POM a, 
TO POI!IT b, .lEl:>VB) 

DIP'INITIDH 

THE LIGH'l'HOO PROTECTIVE ZONE MAY Bl D!'Ynm> GmtE"IRIC.lILI AS THI 
SPACE OR AREA tr.m!R THE APEi OF U IMAOIWil 120• CDCDt.AR COS; 
OR sues SP.lei AS IS SWEPl' 011?' BI 00 HYPOTHETICAL NOTION OP SJCB 
A COSE 11:lJDW. TO rn UIS, wKE~ El'IHER lHE APE.I, OR 1HE RIIXlB LIME 
D!m.OP!2>° BY LATDUL 1DTION 'lH!R!DF, IS C01CiIDRD AS A COll>UCTM 
DISCHARGE POnff, OR ll>CiB, it'HICH ~DfGLI I,S DIJm:m> AT 1HZ 
LIOB'l'liNi SOtlRCE AND 1'.ll SUITABLY CO~OCTIVE TO ffl! CCliE BAS!, 
OR Glr)Ull) 

NOTE: 'MIS FIGURE IS BASED~ THE ASSUMPTION THAT 'fflB OIEUX:TRIC 
~'nl IS KICH ENOUGH ro WI'niST,UID T.HB VOLTAGE. M DIEW:mIC 
S'l'RDiTH SHClJIJ) ~ l00,000 VOLTS PER POOT OP PUSH0m PA'ffl. 

'101.RE 7 • fnd.c&J. pl"Otect.1 n IOMI 
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F!OURI 8-A. PROTECTIVE ~o•;r CREATE:) B! A sn:r.u: GRO!TNDlll co~­
OUCTCJt, L, LAID CENTRALL'I OV::R P.llJGE OF TYP:CAI. DIELF.Cm.rc 
C>.HOP! OR BLISTER. (n!IS ~~:E 11:AY ~ ~ON3IDER!ill .A.S DEVELOPED 
!3Y A CCMBINED RJ.DUL A:!J TRA:ISLJ.T0FtY ~ryi'IO~! OF THE Apr;'..I, .rrtOH 
e TO!) l 

.CA~PY 

DANGER ZONE WI'mIM 
CANOPY 

PROTEC TM ZONE 
WI~ CANOPY 

FltiORE 8-B. S&:TIOllll V!l"ii TAKEN ™ROUSH FIGURE 8-A AT 11-i, .9HM?ll 
IXADIQUAT! PROTECTIVE ZONE CREATED lii!THIN CANOPY W!nf BUT A SI~LE 
COHroC1tR, L, IlfiTAI.Llll JS SHOWN HElU: 00 Ill FIGURE !-A. 

~ .,, ,,, .,,, 
114------------------

?!GURE a.c. P:ltSP.-...C~IVE OF SEC':':!ON s-!-s S!tCWH Di F!GUR£5 e-A 
AND 8-B, SHOWTICi HO. A COMPOUND PROTECTIVE ZONE MAY 9E BUllT UP 
'5Y IlfiT.ll.LATION OF ADDI':'10,W. GROUNDED COi-lDUCTORS, !'! AND N, WHICH 
?RODUC! OVERLAPPI!C ?ROv...CTIVE :::.Ot/E:5 

NO';E: THIS FIGURE :s 9ASED ON 7HE ASSUMPTION THA~ THE DIELECTP.lC 
STRENGTH IS HIGH ENOUGH TO WITHSTAND THE VOLTAGE. THE DIE.U:CTIUC 
STRE!liTH SHOULD 3E 100,::0C "IOLTS PER F'COT OF F'T.....AS!iOVER PA':'H. 

P"IriUR! 8. '.:anopy protec:i ve zones 



).).4.S Light.ni.N protection tests.- L&boratol")' tests of ll&hWoa protection 
FQviaions tor ext.emal sections, such as ff.domes and c.anopies, wll be per!onlllld 
to da:,n1t.rate adequate protection. The test -waveform ahail have a peak value of 
200,000 aapens, a 'Width ot 5 to 10 111.croeeconda at the 90-percent pcint, and not 
leaa than 20 .aiieronconds lddth at the SO-percent point at the rate or rise or 
100,000 urpen1 per microsecond. Oischll'aeis shall ~ ti.red at the test IIUl?le 
trca all re&IOn&ble angles expected from light.n1.n& strikes. 

J.J.l..6 Col"!"Oeion control.- When sealing techniq'1es are uaed to control 
corrolion, t.eats shill be par!ormed to demonstrate t.h&t ll&htnin& ~rents CAD 

bl u!el.T bandled by the proposed U&l1ng techniques. The vavetora sball be aa 
provided in ).).l..5. 

).3.5 Cae• R bonding c~t pctentials}.-

3 . .3.s.1 GroundiDB,,- All electrie&l. and electronic unite or ecmponmts which 
procruce electrcmgnotic energy shall ~e installed to provide a contin~ous low-
1.cped&nce J)&th !1'011 the eq\lilJllent enclosure t.o the stnict.ure. The contractor aha.ll 
demonstrate by tHt that hb ;lJ'Oposed bondina method resu.lts in a direct cur- . 
Nnt (d:)1.mped&nce o! leae than 2.5 m1ll1ohm.5 from onclosw-e to stni::ture. The band 
tra: th-. equii:aent enclosur~ t~ the mounting ;,l.Ate turnished with the eqld.-nt lh&ll 
comply also vith these requiM::Dente, except that suitable jumpers •1 be \lHU 
aCl"OaS &111 neceaa&17 vibration isolAton. 

J.3,5.2 Nearby conductor,.- All condllct.ing it.a having L'V li.."'le&r cU.mension 
o! 12 inches or 110re ir.at&lled vi.thin l toot or ur.shiel.ded tranmittiz18 1.0tenna 
!6.id-ins shall have a bond to structure. Direct met&l-to-met&l cont.act. ia pra!VNd. 
It a ~umper 1e used, the J\.llrpdr ar.all be as short as poasible. 

3.3.5.3 Vehicle llkir..- Vehicle skin ahlll be eo de:d.gned that a uni!ora 
~iJ:zpedance llld.n 1a produced t~h inherent rt bon-ding d\U'Uli COJll'tr'llction. it 
bending m1t be accampllahed between all atl"'Uctural ccaq:ionante caapriaing the 
vehicle, i.e., winge, t.:.aalage, etc. Hatches, acceae doore, etc., ngt in th• 
praxi.mit7 o! 1.nter!e.rance eow-cea or wiring ah&ll be either bonded to or J)ffalleDU, 
insul&ted tro: vehicle eJc:1.n, except tor the protective static bend. ConlideraUon 
eh&ll be given to the design to operational vibration &nd resultant breakdown of 
insulat.ing !'1n11hea or intermittent electric:&l eont&ct. 

J.).6 Claea S bo:idi.ng (static ch&rs;e).- All 1eol.&ted ccmducting itm 
(except antennae} ha.v:1.ng any linear dimension gn&ter th&n J inehea, which are 
external to the vehicle, carry !luida 1n 110t1on, or othondse are subject. to 
frictional charging, shall have a aechanicallJ secure connection to the vehicle 
atruct.UN. The resistance o! the comection ah&ll bo leaa t.h&n l oha vhen dry. 

J . J . 7 Mi spile si t e bondir.g 1 £0Ullding I and l..1&f)tning protecticn criteria . -

J. J. 7. l Mi asi.le s1 te sround.irlg. - Ground.1.ng and bonding deaign !or miesile 
site in1t.all.&ti.ona mat be determ19'ed specit1cally !or each. aite. General techniquea 
recCCDended tor uae at such sites &re given 1n section 6. However. the ov11rA11 

reqw.reaenta ana.u not. necesaarlly be l!.m1 ted to the techniques listed. 

17 



).). 7.2 I.igr,tnir.e; pr.,~~:-.: __ [..:;_r '!'.:.!'lsi.!~_li.!-~- l.ig:1t..~i.r~ pr,:-r,:,c;ic11 st.all 
t-• pt'OYHied at mie:ilc s: I.es ll/"i ,:. ea~il s:i. te :or.~1da-te.: on oi..'l ind..i. vidual bas:.a 
"C01"d1n& t.o 1.l1e aite req..urelltn~s. £arh phase ~! cc'Wltdown and l.&wlch sh&l...:. l:>e 
oon,idenct 110 that ul atM.1ctures are p:-Clt.ecte<!. Ur.dergroWld a1to:s :ihall be protao­
t.ed .,aiN!t. at.Mu indl.Cod by t.ne conductive t.ra1l lert b:, t.he rising 111.uile, 

3,). 7 .) lt1saile aite bonding.- Guidance tor missile llit.e bondi.n& 1a pro-, 
ndtd 1116.3.7. 

3,4 !M,bodf.-

),4.l &ndizyr inst.allationa.- Bonding in,tall&tiona ans conaidered &a 
t.iJ1c pezwnent and in.,erently bonde<I vhen utili&in& meta.l.-to-ut&l jointa by 
wl.diJ,c, bracing, •eating: :,r swaging. In11u!:it1ng !ini11hes need not be raoved 
to ~ with J.l,4 if the reaist&nce reql.linant i11 •t ld.tbollt !Alcb raoT&l, 
lllllpl.ei ot ---~:":anf!nt 1nst&llati0na are: · 

{a) 

(b) 
(c) 
(d) 
(e) 
(t} 

&Ire met.al-to-cet&l joints o! machined su.r!&cee held topt.ber 
by thre~-loclcin& devices. 
Riveted joints 'With a mini.a.ua o! three riveta. 
Tie rods. 
Structural .. ~rH under tension. 
Pinned !itt~l'\81 driven tight. 
Norally pe:-:zsanent and ila:lvable clam:p !it.Unga 
wnich hu•e l:-en asaabled attar all 1nsul&ti.ng finian•• 
han eee~ removed tr011. the contact area. 

3.4;.2 Bondin.It e0Mecti0na.- Bcndi.ng connect:l.n?\11 "IM,, ~ :!a L ... .v~,,= t:.::.t 
TibNtion, u:pans:l.on, contra.ction., or rel.Ative 1110vaent incident to nol'91 eerviee 
UN v1ll not, bNU or loosen the ccnnection to such an extent th&t the neist.&nce 
ld.ll YU"f dur:1..ng. the D)veent. Bondi."'lg coMectiona shall be located in a pro-, 
t.ecwd an&, 1n110fa..r u pr&cticabl•, and -whenever possible neu a hand hole, 
wpectJ.on door, or other accessible locat:ona to penait l"&pid inspecti0n or 
Nplaoaait.. nt• !ol.law1ng cond1Uons shall also applr! 

18 

(a) P&rt.1 shall be bonded directlJ' to t.h• b&aic 1t:-uctw-e rather 
than through other bonded part.a. 

( b) Shielded 'Wire g1"0und11 sh&l: be carried through -:.ne pins ct 
a. :onnector or at.t.ached d1rectlJ, to t.he baaic structure. 
Bondin& through the coMector ahew is permtted, provided th• 
resistance throl.lih the shell i~ not greater thAn 2.5 milllonzu. 

(c) Bonding jwapers shall be inetalled so that movable components 
are not i.apeded in their operation b7 the jwziper. 

(d) &>nding COMections shAll not be ccimi,reaaion !'&stened throuah 
nonmetallic ma.teriala. 

( e) · Bends on pl.wlbing linea sMl.1. not be dependent on mounting clamps 
due to di!!erent:al thermal expansion. Clamp anc jumper 
aas-.clies shall be used. Cushion clamps shAU not be used for 

· bonding purposea. 
(f) Carrent returns and bonda, for avoidance o! explosion haaarda, 

ahal~ be measur~ 100 percent. 

) 
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).4.J Part.a impractical to bond with jumpers.- The use ot conductive 
•J)QX1 Naine is perm! tted, provided they conform to the performance requirement:; 
ot Wa apec1!1cation. When bonding by Jumpers causes fnulinR or 111echanical 
Ml.tunct.ion, other suit.able means ahall be employed which art 1.n accordance with 
«ooct engin••rinl practice. Such aeans shall be subject to procuring activit7 
•J1PZ"Oftl.. 

J.4.4 Circular conductors.- Bonding or c,llndric&l"or tubular conducting 
aab•r•, not inherently bonc:ied, sh&ll be acc0■1plished bJ' a pl&in clamp v.i. th a 
Ju:lller• BcmcU111 clurpa, when requ1Nd on tlui.ble •t&l.lic concblit or hoeo, 
lh&ll ta. 10 J.mt&l.l•d u not to crillp or dazalge the condu.it or hose. 

).4.S Dlaai.mil&r •t.&ls.- When joi.n1ng dissimlar metals ca.nnot be avoic:ied, 
tn. jlll!plrl Md other el~r.t, o! the bonding coMection sh&ll be eelected to 
111nil111e Ute po Hi bill t.7 -J! ccrrosion. I! corrosion doea occur, only repl&ceable 
h&rdwve itau, l!l.ch ae Jumpers, bolts, nuts, vashera, or separators, i,hall be 
att,ct.ed rather than the bat.it. structure. Washers shall not be aur!ace treated 
or coat.eel in Any manner that vlll impair electrical conductivity. Unprotected, 
nonat&inlesa steel shall ~ot be used as a washer {see KS)J586 for additional 
intorution). Pigures l through .S and 9 through 11 do not necessarily shov the 
optimla combination of metals !or all materials shown in the figures. 

J.4,6 Ref1nier.ing.- wt:en it has been necessarr t~ remove any ~rotfctive 
coating on IDlt.alli.c sur!a:e, to conto~ with this ~cific:ation, the completed 
asaably sh&ll be re!W shed "'l.th its original finish or ct.her suitable protective 
finish vi thin 24 hours alter L"lspect1on. In no case shall ret1n1shing be· dela;red 
aore than 7 dare &!tor remc.val o! the tinie.h. A cloa.r lacquer con!onli.ng to 
KilrL--68>6 •1 be ueed 1! desired to tacilit.ate subsequent inspection. When 
po111ible, Coveniment %nspeet1on shall be accomplished before refinishing. 

J.4.7 Inte!Wi.ttent electrical contact.- lnte!Wi.ttent electrical contact 
between conducting surfaces, vhic:."l uy became a part or a ground plane or 
a cur?'Clt path, •hall be prevented ~ith•r bJ' bonding or b7 iJlaul.&tion 1! bond1ng 
1e not necoaearr to conform to thi• epec1tic:at1on. 

J.4.8 Unapproved bonding uthoda.- Anti!riction bearings, vire-eaeh 
vibration cuehion acunta, or lubricated bushings eh&ll not be used as a bonding 
path. Piano hingee my not be used ae a bonding path it a lubricant, dr:f-lube, 
or other ncnconduct1vo elaent 1e ueed in conjunction vi.th the piano hinge. 

4. QUAUTI ASSOR>.NCE PROVISIONS 

4.1 Responsibility tor inspection.- Unleoa otherwise specified 1n the 
contract or pirch&se order, the supplier 1e Neponalble tor the per!orunce o! 
ill inspection roquircente as apeci!1ed herein. Except as otherwise speci!ied~ 
the supplier may ut1ll ■s hie own fae1lltioe or &l"7 other ccmercial laborato17 
acceptable to tho Governmnt. Tho Goveffllllllnt reserves tho right to perform an, 
o! the inspections set forth i:"! ~!':e ~~::.!~:~t!:ir. .~ •• :.a s .. ~. ~,o.,.,c..-iunis are 
deemed neceas&17 to assure supplies and services con!onn to prescri':)ed requir► 
mnte. 
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!ljLT OR SCHl!.'W ( REf' ~ 

LOCI WASHER 
SEE (a)---, 

HUT (REF 

CLEAN TO BA.SE METAL 
00TH Pm:ES.,l .. 1/4 
Cl;JfTACT: AREA.----. 

AN960 WASHER (MATERIAL: AS 
APPUCABLE TO STRUCTURE) 
ADD IF ?iECESSARY 

AN960 WAS!iDi (MA'DIAL: AS 
APPUCABLE Tt> STRUC'M!E) 
THIS WASHER NOT REQD UNDER 
PU!E NUT 

SEAL Ar-?. n:sr:. l-l/2 DIA 
OF CLEANED AREA 

(a) ';:!~?.:.:! "535337.,_ '~35339, CR .Hl935 ·.:AS!-L1t.5 ~~H,L 
~ USi::D, i>E?E?wING UPON DESIGN R....'C'QUIP.m:NTS. 

~b) DO NOT REMOVE F'IlITSH FRCM UNDER a'.)L:' 
ii!AD CR NUT . 

( e; C:i:Afl .um SEAL :N ACCCRDANCE WITH 6 -~-

~Tr.URE 9. TyPical ~~~a~atlJr. af tonrtn, connee~ion ~n bolted 
s:r~c~w-al jc:nts 
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CLF.lN ro BASE METAL 
ALI. HA'!'ING SURFACES 
l-l./4 AREA OF CONTA~T 

!'iEALAF.ll'JlASSDCBLI 
l-l./4 AREA CIEJ.HED 

CILUI MA TING SURFACE AHD SIW. IH I.CCORDAHCE 
WITH 6.Ji.. 
COJUUlSION PROTECTllJl SHALL tE--1.S -SPF£IFIED IN 3. 4. 5. 

fICl!lE 10. Tyoi.cal 11et._.-x! of bonding between :structural .,.rt.s 
in an a!senbly 
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1 !1JN!Jl/JL; iUVE'!' 

\ ~ ~KlN ( U..1l.t\'lr;l) l:!Y ADfil:;:.;JV'E) 

WHESIVE 

HOOE!t:00 CORE 

ADHESIVE 

I 

~ SICIN (ISOLA.'IID BY ADHESIVE) 

I. . -3'.lIDING RIVET ( BLDm) 

SUBS'IRIJC'ruP.E 

EOND ASS:Xm.Jl'.S ISOLA ml BY NONCONDUCTING FA !DiG SmPS TO M 
Smf3TRIICTURE iiI'ni RIVETS OR STEEL B:lLTS. 
Di F",.,'EI. TAN!: AREAS, USE RIVl'TS, (RIV-0-SEAL NO. 860-615 -l/8) 
MADE BY THE FRAHnIN C. WOLFE CO., JcW.. EASTMAN DRIVE, CULVER 
cm, CALIFORNIA, OR EQtrIVAIDlT. 
Ml::TAL !ETA!!.5 WHICH ARE COO'!.E!El.! SHIEUlED BY OTHER ~;.: PARTS 
WI:.r.. NOT REQO'm EI.E.CTRICAL B:lN!JING. · 
All RIVE'!'S SHAU. EE DRr...L:ll FOR AND IliSTAI.LED AF'!:E:R ADHESITES 
ARE CURED. 
USE A MINIMUM OF noo:E RIVETS (:07,:.::., ~A ELEC'!'P.ICAI.:.Y EQLTIAIDIT TO 
7HREE 1/8 DIA A:7S P.!VE'l'S) FOR ANT ONE CONNECTION. 
':'!{ESE DIAGRAMS SHO. T!PICAL USE OF RIVETS FOR EUX:TP.IC,U. iDNDDlG 
OF ADHESM ISOLA'llll UETA...~. 
CCRROS:i:ON PRO'IZCT!ON SHAI.L PE AS SPECI::'!ED !N 3 .4. 5. 

:":w'R.E :.l. T:,-pica.i.. electrical :>onc!.L-ig of deta.i.:.s vilich 
are elect:-ically isolated by a.dheai ves 



4.2 Resistance bondin.,:.- LI.miLed reehtance waurmente ude ae partial 
proof of •tiefactoey bonding shall be conducted on at least t.vo vehicles repre­
unt&Uv• ot Ul3 putieu.l&r aodel. There&J'ter, addiUcma;. ra.,a~ta need be 
IIMl• onl.7 vbC\ a change 1n d•ai&n or conetru.ct1on ie introduced. Visal lnspec­
t.ion shall be conducted on &ll vehiclee to deteniin• that no cbangee in •t.hod11 
or MtorbJ..11 have been aide that would &ttect contormnce to t.h1• specitic&tion. 

4.3 Ratin1.etµ.ng.- Any pan which haa its tiniah dluced during t.be bond1nc 
tut.a abtJ.l be IN.it&bl,r Nliniabed. 

S. PIISPWTICli FOR DELIVERY 

5.1 Hot applle&ble to t.hie epecU'ication. 

,. JIJ1IS 

6.1 Intended uee.- 'nle bondil'lg requiNlllllfttl and te11ta 11pecit1ed herein 
&N intended to insure that the stru.cturee o! aeroepace systems are elKtrlcallJ 
st.able and tree ll"Oll such haaards as lightning, at&tic discharge Uld electrical 
lhock, and to provide tor th!!I suppre181on or elect!'Qlll.gnetic intertvimce reew.Uiig 
trm theee huarda, 

6.2 i'.>et1n1~ions.- For the purpose ot t.his specification, t.he to~ 
detinitiona an appllcab.ie. 

6.2.1 &md (noun).- A bo:id 1D azq ti:red union msuiw betnen two 
objecta that results in ~ltctrical conductivity bet'W'ffn the object,. Such union 
occw-i, either tram phy:sha.i contact between conductin 8W'!&ce11 oft.be objects 
c:- !:-= the !.ddition of 8 fim d~trieal c~ect.icm bet.ween tha. 

6.2.2 Bondin& or t? bo:1d.- Electric&.l bonding 111 clet.1.n«l u Ult wna ot 
obtaining the necessary ftl~~,.n.cal conductiV1t7 bet.wen unite or unit and 
structure of th• 1711t• or subsyeta vebicle. 

6.2.J Bondin.,; )umpen.- A bonding jwsper 1s a br&ided wire or aetal strap 
that p:rovidea the nec11111&17 electrical conductivity between the unit and vehicle 
atructw-e vhich would otherwiee not be 1n sutticient •l.ctric.a.l contact. 

6.2.4 Conductin.,; 8Ul'f&cep or ob1ecte.- Conducting surlaces or objects 
include all objects having a re11iet1v1ty ot les11 than l 11111goha-cmitilleter. 

6.2. 5 I1110lated surtacee or ob1ects.- An ieol.&ted cond:uct.1.ng object ill one 
that ia ~cal.lJ' eep&rated by intervening 1neulat1on tram the vehicle structure 
and tl'CII other conductors vhich an bonded to the structuN. 

6.2.6 .O.t&il eguient epeci!ication.- A det&il equipam,t apecitic:ation 111 
defined aa th• docuaant or docuants which 11pecit7 in clet&il t.h• "9q\dNmnt11 
ot the veapon; sret,em, sub"18t.•, or aet. 

6.J Deaipl objectives.- The followin& deeign objectives are rec011111ended 
tor •~licattnn in A1~""---• '"•••',••!~~:. 

23 
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6.J.l Ughtning protecUon for ex-'-ernal ar. .. ~nnas..:.- it :a des:..-.a tMt 
u:tern&l. ant1MU b1 designed to avoid llghtru.118 currents enter:ing t.r,e ver..i.cle 
and cauaing du&ge to the vehicle or equ.ii:-nt installed. Such design ma7 con­
aiat b&aic~ ot a shwit epark-ge.p &.nd a seriee capac1. tor in a su l t.aole houai.1'18 
in accordanc1 W1 th MIL-A-909~. 

6.J.2 Protection or anten.~~ ~oueing projections.- The protecti~n or anteM& 
boulin& at.ructuree illlpoeea the adci1 t.ional requirement that the antenna !Wlction 
nll not be &dv1rHl1 &!fected. The graded high-resistance path is indicated as 
one S\dt.&ble aeana. A surface-conductor path, sucn as shewn on figure 8-B or 
t1IW"9 8-C, 11&7 be broken by gape to avoid e!fects on the antenn. pat.tern. Gaps 
~ net czcNd l/16 inch in length, 

6 • .).J Proteetior. of !'lO:'\conciuct.tng projections.- "anopies may be considered 
1.11 inhenntlJ' protected if the flaahover volt.~• from any point on t:ie ca.nopy 
&long th• 1Nr!ace to the vehicle skin 1.a le1e th.an the puncture volt.age tnrough 
the canopy. 

6,J,4 Movable canopi~e.- On movable canopies, similar to that on figure 8-{;, 
Ughtllinl conductive paths ne~ net be ~aic&ll,y continuous but. may tenllinate in 
not over a l/4-inch gap to the vehicle skin. To avoid precipitation static 
1t!ecta, a spring c~ntac~ prorid1ng a continuous path in the closed position is 
preferred. 

6.J,5 Conductive pat~5.- Conductive paths should be designed to hold pre­
c1pit.ation at&tic et.recta to a mi.nilmml. niis may be accompll:shed by brid&ing the 
conductor gape or shield1ng the conductive pat.h wit!', se:iconductor aterial. 

6.J.b Viaibilitz.- If visibility requirements Qict.ate, the lightning con­
duct.er path need not cont:nue :i.ongitud.inall,y to structure i! a good coMect.ion 
can be Mde to a apan-v1 se grounded member. 

6.J.7 Missile site grounding.- The fol:awi:'i8 techniques for bonding &r.Q 

groWlliln« equ.1;:aent at :m.asile aitee have been fcwid satisfactory to overcome 
•lectrcaa&n•t.1c interference probla.a: 

( a) A good electrical ground reference is oi:>ta.1ned by providing a 
ground gl"iQ 11111tr1.x. The quantity and spacing of the driven 
ground rode should be aa dictated by the requirements at each 
site. 

(b) All 11111tal:.ic structures, including cable trays, steel stanct..;.ons, 
etNetu.ral plat!on11S, etc., should oe connected electrical:, to 
the ground grid. St.eel reinl"oreement in c0ncrete would nor::&l.ly 
not be grounded except for special :ases. 

(c) Tie-points or stub-ups should be proVided so that 1~str,J.1Rentation 
and checkout. equ.iJ:Dlnt can. be coMected to the gnund grid vi th 
an electrical lead of :iot 1110re than lJ. inches i.'l 1er:gth. :.Onge_r 
leads are •.ieeiese for grou."'ldl.r.g snd ·.end to introduce extraneous 
noise. 
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(d} For prot.ction ap.1ut at.uD&l rt interte.rence, t.be lhield.e 
ot ahielded oahl.H abow..d be p-aqnded to equi):lllllt e&Na, GZ' 

t..bt facW.t7 ground, at •ch end and u an, intezwdi&te 
pcdnt.a u neceeNZ"7. lut.ruam:lt and audio grounds ~ the 
~point gro\&Dd. concept tar low-trequenq protecUcm 
lhould be c&.re.t\l.ll,:, de~ed to Opll'&te in t.be rt enl'1.rmlllat 
at the ld.te and lhould be ccapatible ~th the pmr,cHna qsta 
at th• lite. 

(e) Jlwtnl and ~n tenain&le o! the miaa:Uo site power die­
tributian ~ ahcNld be eo:nn.cted to the !acil1t7 gZ'OWld 
1IDlau apec:1tic NUOna dictate anotbv •t.hod be WMCl. 

6.).8 IA•sl• af!d pee vehicle boaAAM,-Jti.ali.lJI and ,;ace nhicln 
CN&t• new and d1ttic:ult electrical bondi.n& probl.ca in th&t ablat1:ni coa~, 
CQPnct!DC JaiDU, and ot.bar special techniquH ve imolnd. Bach nhicla 11111A 
be~ atudied to indorporate bond1.ng techm.que1 tb&t 'ld.ll reaalt ill a 
atiafacto17 end product. 

6.).9 Laiprt,ging protect.ion deaip) criteria.- Studies ban be«m conducted 
in li&h'tni.Qc protection relative to the lC-lJ5 and 11111 l&r tn,e aircraf't. 'Ill• 
NIW.te ot th.ii z.euch appear in ASD Technical Note 61-92 and~ be UMd u 
a ,uicS.. 1n J.1ibta1n1 protection d•~ c1'1tvia. 

6.4 Pppy:ation ot electrical pting wrt.acoe.- '!he !ol..lowing procedu.Ne 
ban bec1 tou:nd •t1a!&eto?"11n the pres:aration or •tale tor electZ'1c:&l •t1..ac 
IW'fac•• and are Ne Dded for UH bT the contractor, aa appl1cable, u1n& 
11.iUN• l throul,b Sand 9 tl'IJ'aulh UH IU1,cle1. 

6.A.l ~ff; oil, or other noncond:ucUve t1laa abould be rao,ed with 
dJ7 clMn1.na eoln:at ill accordance with P-~a:>. 

6.4.2 Honaoluble tilu ahoul.d be r-.,ved b7 eand1.n& &nd ~lhiJIC:1,U,b 1/0 
p.1"11et J:apv, UG.111 caution 80 &I not to NDOV• CZCHl:1Ve •t&l. 'lh• &N& lhou,l4 
be brulhtd cl.Mn. 

6.4,.3 Uter claani.Q,g, the SW'!&ce■ ahould be treated as toll.awe. 

(a) 

(b} 

(c) 

Walh the bare Mt.al ar.ae v1 tn a corrosian,.pl'C)tecUon aoluticm 
con!ond.ng to type I ot KIL-K-3171 tor l minute, then rinse 1n 
clean •tor within 5 HCOnda. Dry thorou,hl,y, re&Habl• 
tht p&rt.11 and 1eal within 24 hours. 
I! punt !'iniah h&e been rsw:,ved and & pt.int !1.nish is required 
on the t1n&l u1tmbl.)' 1 seal with the original !iniab. 
It & paint tinilh 1a not required &!tor NiHacabl.7, aeal 
With • wipe-on, vi~rr eeal.&nt ccmpound C-JlB ae zade bT 
Ow-Coming Corp., Mic!land Micl\1.iran or equivalent. 

I I 

~.4.J.2 Alu¢.p.t:m ~,s ~~t au~iect u, ruel !:ER9eure.- Aiwnnum &llaya, not 
eubject to u;,o,ure to !'utla, 1hould receive a bniah coating ot Iridite No. lJ-2 
con!oraing to ,aL-C-5541 applied to the •tizl& surtacee ~tar pollahinl, than 
re&11able the parts. N.a should be Collaved by the procedure in 6.4.3.l(bi or 
6.4.J.l(c), •• applicable. 25 



6.~ • .3.3 A}15zyp 1J)9:, fY:b1ect to fuel gposure.- AlnP1m■ &l.J.oTa, 
ll&bject. t.o a:poa1re to tuall, abow.d nc&iT• a bruh coat.1iig ot Irid1t1 lo. 14-2 
oaatoJ'Sil:11 to mL-C-SS4l applltd t.o the •t.1.nc au-!ac-■ &tier polilhinl, than 
r.1111.tll• t.bt pana. Anez' uaaoly, N&l Id.th N&l.lnt c:apcNDli 1A accord&nct 
with m,s 9102. 

~= 
1&117 -VP 
AU' Force - (11) 

lff'j..., acUTit7: 
.. ..,, - V, 
Air Fore• - (ll) 

PNp&r1nc &Ct.1T1t7: 
Air Force - (ll) 

'BArri•/'™"' Wo1'9&ticm 18 current. u ot the dat.• ot t.hia dooJWD•,. For Jutw-• 
ooordi.Mt.1on ol cb&apa t.o W.1 docnau.t, dntt circul&tioD abcNld be~ 
on t.he Wo1'9tion 1ft the CUZTtnt Fedenl 5ullPl1 Clua1!1caUGD I.11tizic ot Doll 
St.andard11&t.1on Doeuant.a. 
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