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lhis ~tihation has boon •~vod by the h-t of
tllo Ux Pore* and by th &r9ul of MM81 Uapolu

1. SCOPE

1.1 scouo. - ‘nl$C 8peticAth Co?ur8 the chu8cteri8tic8, ●ppw8uciB,
end te~ of ●bctrlcal bonding (w 6.2.2) for ●rwpeo ~tas, se mll
● tmdlng for th ln8t4.Utin d Muconno Ctlon 0$ ●loctmcal & olb~t
equipt ther+ uid ligh~ pt+cti.

1.2 cm $uimtlon.- Elocttiul baad8 u CJbumai u lpcmed b U&d
i (see 3.2 .

2. APPKCAEU IKmm?rs

2.1 Ihe foUmr.bg documnts, of the huo in dfect on ht. of istitation
:or bids or requwt for prepmal, fom ● p% of tMs cpecifiation * the _
spoc~’icd hudn:

SPETECATIONS

!wkrz

laL-Me36

STAMDARDS

??LJaa

mL.szzkl&3

IT62S083
‘)633586
=35337
=35339

hcquu, Clur, MU Ckd ~ Au&7ySurfacms

Specifications and S~, mu of Precluhce
for the Sdectl.on of

Juqmr AIJ8ubb, Electric, &ndsg and Currant kurn
W&,
Wuiher,
Waeher,

Defb,l-h of Mmisilsr -
IAIck, SpUt, Heliml, IA@
bck, Split, HoMcsl, Hewry

SeA.oe
Sarie6
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Air F’wce-Naw Aeronautical

AH526 screw , Machine, has Head
m35 Ckp, Loop Zype eomng

Chup, FUin, Support, Imp-”lype, Aircraft
l%; Kasheu’ - Lack, S-
AN%(I Washer, Flat

(Ca@e8 ef $pacWcations, standards, &au@s, and publications required
by mpp~an in cmnectlon with spectiic pmcurament functions skmuld be obtained
frca the procuring activity or aa directed by the contracting officer. )

2.2 Other tmblication 3... lhe following documents forzaa part of this speci-
i%.cati.oa& the ~eat apa~l~~%dhereh. unless othsn%iiae~ndicated, the Lseue

in affect on date at Lrti-ti . . for bide or request for proposml *U apply.

Nati.omL Aemma ce Standaids

MS679 Nut, $eg-klcjng, Hexagcnal, Luu Height,
550° F, SOOOF

HAsm Nut, Sel.f-kckj.ng, Plate, ‘k Lug, C EOred,
La Hd.ght, 550” F, KO F

(AppUcation for copias sh.:uid be addressed to Aerospace Industrie~
Assotition of Amrka, k., 1?25 Males Street, N.N., ‘daahington, D. C. 20036. )

3. mmRmmIs

3.1.1 Select.~on of zmterials. - Specifications and szdards for all mterials
and -s. and Govammant certification and apprmal of processes and equi~t
not spec5.fiuUy designated herein which ue necemmy for the execution of this
speciflmtion, shall be selected in ●ccordance tith HIL-STD-iA3, axcept as prcmided
in 3.1.1.1.

3.1.1.1 standard oarta. - .SLsndard parts (MS, AN, or JA.N)shaU be used
wherever suit-able for the purpose intended, and shall be identified on d.rauings

or in other documnts by Lheir prt numbers. Comercial standard parts, such as
Qcrm, bits, ue.bhem, nuts, and othe? cotter pir.a ay be wed, provided they do
no: ;have &,degradhg effect on the q@sent durim~, or after entironmentai tests
specified in ths de-l equipent specification (see 6.2.6) and are replaceable
. . . ~b.g s~n&.~ ?art 3 (U5, Q! >r JJY) witk.o~!: 3i:er~.t~m. 3 .~ass-r~f’erence of
:wmment ataward pwt numoers snd.1 be shown with the cor:$spurhir~ C-erCLal
;art numberson the parts list and the contractor’s dratiris.

2



3.1.1.1.1
bar&9n for

l’!hofououing titaahdlb ousdhdutisg

(s) &lts, nut+ @ad ~:

Ca&hm plAt4d W@ (for
gmurdwoaldJ)

comQci-ro8i8tAat Stnl

%3UJAIJB

sow tapping SC*

Zim plAtod

(b) Uuh8ro:

Amodiad

Zinc pbted

?hphii

S*

U?960

M35 (U@ -M)

1635337, =35339

Fralhit4.

PmMMt*.

%Mbltd.

Pmhibltad.

!%tiiki$cd .

ho IA@ or hes~ nAoe ● rqu2md.

Un *oro ~tum a mt
aced WY ?.

Ul!euiwm qlmtulw a acd
m’ P.

N07S: W35, 1635337,or )S35339uuhu8 ahU M und an U
boltod boq Cannectha. 11’!ds function is to 5.lmlra
s tight c.annocttaa with PWJI or d.f-lsckbg nuts under
Caditiam Uhua thti axpMMioa of th9 bolt =-•
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(c) BondQ $wp4m:

i

%25083 [loo Mhsn Lqrature dots not
axc,olj )W” Y’.

IS25083-3 (Wck Pmhlbited for tibome
di8connecA) &pp3Lc@,lon8.

(=: =25083-3 uS@~ Oti in qt@ioatLons under 300° P)

High Wpamtwe type
(to be de~cd by ccm=
trac+~r)

(d) Ckps:

A.N?35(Oa4tBdumpma)

AN?35

AN71J?

AN73S(*C phte)

CashLon cla.nsp

3.1.1.1.2 Hardware xwge re~tr.icthns, -
be ?mhibited for apace ‘mkicle appllc.miona.

Uee over 3CK)0F.

Use OR cormeion-resiwhnt steel
pl.ubin~ where tetura does
not axceed 3000 F.

Uae on al~ plumbing only.

Not ?~conmmdeddue m tendenq
looeen .

%ohibit.ed.

?rohibited.

b

3.1.2 Jumers. - %ViQ jumpers ( see 5.2. ?) shall confom h M2jO~ for
:hemal anvl.ronmenta hss :.hari3rJ0 F. The design of kd.gner tqrature jumpers
wi~ be Jppmved by the procuriri actirit y. All bonding j~ers srs,U be Kept
be wiort and (W8C% &s psxlble. TM numer of jmpers to be jnstallea 9haU tie
kep: to t dr- by careful deeign in conformance with the p~se of this speei-
fi cation. ‘he us. of mm or zwre standard length jumpers, in saFLes LOprmlde the
:equired overail length, will zot be petit:ed wiznout procI&_-i ac:i.-nt7 apprmd,
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3.2 ChaseB Of ADD~CatlOn.- EJoctriul bond chaws of appfiwtion shall
m qecifiod in table I.

TAELE1. Electrical bond classes of ●ppMation ~

b

4

I Clmn Application Reference ~~

A Antenna instalhtion 3.3.1
c Current path return 3,3.2

shock hasArd 3.3.3
1! LlghLr@ protection 3.3.lb
R Rf potential 3.3.5
e. :*Atic charge 3.3.&

k 4

~ W’tmre● single bond iS used to serve tw or nwe classes cf application, the
design shall cordcm to t cc ms~ critical requirmt of bonding.

3.3 De61$rn.-

3.3.1 class A bondml (antenna instillations ).-

3.3.1.1 Inwwknce. - Rddiating elements, exclusive of radar scanners and
-W typ where the counte~ise in actually part of the equ$~t, hall be
l.natd.hd md pmtided with an MaIwGmoua counterpoise, or ground plane, of
negligible impodmce within the operating frquency rmges of the equi~nts
~n~~y~d, @ @M~~be Cf adeqx!te djmsnaiona so ●s not to detnct f mm the desired
ac:enna radiatxon Patters.

3,3.:.2 ~.etux m tk. - dnLennas eo designed t“mt effident operation depends
on 10U resistance **AU nave ::.e oond installed so tlut rf currents flou’b’q on
the emerml surface of a venicle will have a Mu-hpedance pth of ~
length to the appropriate aetal portion of the antenna.

3.3.1.3 Cc4uiAl antenna .- Rovidons duU be mde for circumferential rf
continuity between outer conductors of cmal antenm trantisaion lines and
ground pUnee of ●ntennas.

3.3.2 Clnw C bondimz (current mth return ).-

j.j.2. i Current carm cit:f. - l’%e bond between qui~nt md vehicle stmcture
s;hall be adequate to carm the pcmcr rettirn current load. Table II shall be used
●s ● guide.

3.3.2.2 ~o~~~e drop. - %e totil ~edance of vires, cables, and ground
‘et’- paths shall be such that the voltage drop between the point of regulation.
●nd the load does not exceed the limits shoun in Uble III. For current return
leads of
directly
●ttached
ahom on

sise AN-L(AIGL), or Larger wire, Me bonding connection shall not be mde
to s structure out shall be made to A tab of sufficient sise proper~
to the $trucwre. For bonding laads smaller than the above, the mthods
figures 1 through 5 sM1l be used.

5
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3.3.2.3 MMUMi’UErLUcY structure .- Hagnesium alloy structure shkll not be
umd as a current path raturm.

3.3,2.4 %mdinx in w lo3ive fuel hrem. - Eondmg shaU be protided in 2’l%@.
uhere hesardous condltiona tmst, due to the presence of explosive fuels and
gasses, * prcmnt ignition in the evmt of per faults within the eqQxcent.
Reaimnco of fmlkcurrent bmMg froa acpipnt or coapment case to structure
W mt axceed the valuea shownon figure 6 for each bond connection.

3.3.3 ~ shock ha d .-

3.3.3.1 ROSi15t4nce,- HetaUlc conduit-cuzying electrical mrbg shall

have a Iaw-maisMnce bond of less than 0.1 oh to stmcture ●t each te~ti.ng
md brea& point. h bondL”4 ~th may be through the equipnt at wnich the
conduit ~tern.

3.3.3.2 GroundlcJ,- Expmed conducting freaes or parts of electrical or

electrcmlc equi~t shall have a law-resistance kmd of less thm 0.1 ohm to
Wmcture . If the equlpnent design lncludaa 8 ground temi~l or pin which is
intwnaliy csnnected to sucii tmqmsed pmts, a ground wire cmnection to such ter-
ralrml or pin aldl be prati.d+. Zf coqLiance uith 3.3.5, L is necemary, owing
to the nature of t.:e eoy+mnt, L .- requirmnt of this pragraph till be con-
sidered to be -t as weil.

3.3A Claea 2 bonding (~~ht~~ protection) (extent for antenna sYeteale).-
L14hW ~tection sha12 be prowlded at U pceeible potits of lightni.ag entn
kta the Urctit. The ent~~ pointu include but a= not tited to the fo-:

(a) N@.ggi@n 1+~~?=—= .. . .
]b) !%el fiUer taps
(c) Fh31 gage covers
(d) Refuedng twm
(e) hel vents
(f) Antenms (see 6.3.1)

% fol&wing tinting :equiwnenta are designed to achieve yotection against
llghtn.tng discharge curren: carried betueen the extremiziee of an airborne vehicle
tithout !lak of tiging flight controls or producing sparking or V’oltagea wLtFfi
:50 vehicie in exceaa of XXI volts. These requirements are based upm 8 lightnir~
c“xent mvef om of 2X3,W anperes peak, ● width of 5 to 10 Acroseconde at the

W-percent pint, not Lees than 22 micrmeconde width at the 5&percent point,
and a raw of fise of at leant 103,023 ~res per miwoseconde.
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AL ALLOTSC?EN% BOLT”“
\

SERES )

1-1/2 D CIA (F T’SF04
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.
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SEALAF5i Di=’Ll-
lQmL

DIAOF C-U OP TsM

(a)

(b)

(c)

1(d cUM ANDSW IN ACCORDANCEW 6.4.
(e coRRmxa PRmCTm SuLL m As SPxm’ml IN 3./$.5.

EITHDI 14S35337, ?63s339, OR AJm35u- - = U=J
DEFENDIN3UPCN DLSIQ4REQUDU2!WS.
NOSEALSNG~m_~~_
XCEEDS W)” F.
LOCAflCNOF ~ OR NEADOF E)LT IS ,OPllONAL.

KWR?J 2. ~cbl bolted connection jumpar to glated steel,

\
corrosion-resistant etec or titaniua where
tqrature axc@8 3CQ8
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RIL7 mE:

mmnw

R)HDING

laMHP
2m4nP

NO. 6 ANDNO. 8 SCRW“m
DISTANCE“WILLNOT PERMIT
NO. 10 SCKW

j/16-INCH DIA !4XNWHERE
- PQSSIHLE

REruRNU4-INCH DIAMN
REIURN5/16-ZNCHDIAMl

AL ALIJX SCREWOR EOLT

HS2508j JU14PER~
\

RXE

.LaK Wsmt

/
SEE (a)

WASHERAlJ960STEa’

AN9&3 kAS~ ( ~~)

(a;

(b)

(c)
[d)
(e)

-., . . . ..

!0

J
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%

An960- lobwsas (S’mL)

Y

1W679A3 WT

‘mm’’-”’A&1CEASE AREA-

/

~ CLEANAREAOF CLAW TABTHAT
TWCHEST’EXXIML?0 BASICWTAL

SEALAFIZRINSTLl-1/2 D.IA
CIZANEDAREA

EITHER MS35337, =35339, OR IW935wA= sw = u=>
DEPENDINGUPCNIZS’IGNREW~TS .
LGCATIONOF WT OR KFADOF BILT OPTIONAL.
CLEANANDSEALIN ACCORDANCEWIIN 6.L.
CORROSIONFRO’lZCTICNSHALL= AS

~= ~. ~C~ Ck@ COMOCth?l -

ju2Zj)U to tubo

sPKxFIm In 3.4.5.

U
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T.45 hZIi)ED ‘RI
TUBING (RsF)

/

‘i-
CZEAJ4TAB ‘K)
BASIC 14ETALAND

[ :ZAN ‘X3 To

..
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j,j,~.1 Sl@e d’ conductor. - ind~’fi$’d~ ~o:]d:ng jumpers for Zghtning p-
tec~ion shall be cot less t!~n No. U AWL iJJ :irb?eu 3t.rarded copper tire or
No. 10 AWG for stranded aiumirw wire. T~eae ‘wire sizes arw vaiad only uhen a
mirds maofttm jumpers me inm.afid :0 carr7 the ~ghtning cur~ent &:d when the
juqera are not eubjectto, adire:t rmc.. iihen the jmpers may be subject to ucing,
sibatanti~lly larger tire sises LO,OX circular roils (AW-L) ml- &re reqdrd

for protection against multiple strokes.

j.3.&.l.l Soldered connectiona,- %lderud connectl,one shaUnot be used
on -8 that are required to carry lightning currente. Themmtbod of attichmg
WmdJM&sto jumpers hall. be veti.fied by test.

3.3.L.2 Control wrfaces.- Control surfaces and fhps shall lmve a bonding—.
jupartcroes each h@9, axept for installations havir~ a shgle &ige ti which
cam s minlmm of two .jumpars We required. Uhere necemuy, additional juOpara
MU. be umi betieen the control surface and st.mctue t.a protect the contmi
cablea and ltwcm m that the length of diachuge path, through the oontroi syatm,
is d least 10 thes the kngtn of the path through tlm $uapor or $mpma. A
@ano-type me my be considered M se~-banded, protided the resistance acroae

3,3.&.3 Protruuior?s Mmti”a. - All axternal electrically isolated conducting
objects, excludlng antennas, which protzmde above the vehicle a~-face “drill have
s band to the vehicle akin cr structure. I.a:ge :.oncorx!uc~ pro jectiona, ementil
ta f’~ht or housing persoanel, such as vertical stabiliser IXU%S,wbg tlpa,
setmdms &nd canopies, sha- 1 have the Iightai.ng pth externally dlatzlbutsd over
their eqmeed area leading w “he vehi:le akin. Vehicle flight safety, fUght
characteristics , crw wislbility, and equi~nt perforzmm elnll take precedence
onr theee ~te. fie conductive path dxd.1 not aff act the stmtiu.ral
lnte@ty of tk pmjectiori. Any aonductlng object, including personnel fiside
the amtmsion. shaU lie w:thi.fi the protective zone fomed by L?e conductive path
as UlustrateO and aefined on figures 7 and 8. If a semiconductlmg surface or
mn-ldmear-graded surface resistmce is used to initiate a ILghtdng path, the
voltage ~dient at any ~oint alcmg the path to the skin shall be less t~ an the
brealnloun gradient to any grounded object ‘-thin , and the resistivu nath shall be

at hat 1 mch wide.

3,3.14.3.1 9orKiLnRconductor rsetz!ictiona. - Conductora ahalil. be equal to,
or Urger than,&,53G cirvtir mile (AWG-12)for copper or 10,380 circtir zil.s
(AW-10) for .Qudmm, vhere the conductar wi~ not be subject to arcing. ~9r9 the
eonductm ia subject to ar:i.ng, a mi.rdmn of 20,820 ails (Am?) for COPPW,or.
33,1CQalla”(A&5) foraludmm, ahallappw.

3.3.A.A Riveted tin :mstr~ction. - ~~ee fivet~ &n cangtmCtiOri Wch

cUvides w Ughtnhg c’urent over a number of #.”Jets is conaiaered adequate co
pravlde a Lgnt@ag d19c.barge current +th.

I



0

?I~ 7-A. LXORTNXX2PR~TXVE 2CYECRJ4TM
BYA SI?GM CONDUCT~FWRT, P, SUITAELYOIOUKKI

●

0

?ltJU!U 7-B, PROTECTIVEZONEC- 51TA CCWDIEHVERIMS IJRK,L,
SUITABIJQmfND12. (nilsZONEw u Co!tslDma)AsmvEu.wm n A
sxwu mnm OF 7ftAwL4TmNOPm coxs m mm 7-A mm muf a,
TV IWR’1 b, AXW14)

TEE LIGXMIX PROTECTIVEZONEMATE!Dl?’~ GX?lZlltICAiLTAS771X
SPACEOR AREAU!OMiT’WAfEXOF AR IHAQIUH L20’ CINULAR COW;
0RSUCESWC3#SIS SuKPrOUrmM WWTHETEAL HOTIONOFSICB
ACOXEl#J~T911S AXIS,uHEVEITftF3l!fBAPEX, ORl!NIMIXIXIJHB
-PZll BT LAT5UL HTTIONlXXREJF, n COWD~D AS A COIUWCTIVB
DTSCHAROEPQI??T, (JR~, ‘WICH UXOIK)l?WLT~ DXRECTRIAT W
LmmirKi SOURCEm Mm SUITABLYcommI’vE m TaE cm Em,
OR Gmuia

NOTE:~SFIGUEISW~~ ASSUM71CNlliAT~ -’TRIC
STKE2EmISKIGNEMXJGHm WIlliSTAND~ VOLTA=. TWED_=C
S17@CTHSIUXILDZ 100,CC)OVOLTSPERFWX OF ~ PA7?i.

u
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– RIDGELVJE, i.

-
s

~GRE 8-B. SKCTIOW VUd TAKENTXROU5fi?IGUP.E LA AT s-d 9HWZW3
IXADKUAT’3 HtOT’ECTIVEZONECREATEDtiITHIN CANWTWITXBUTA SI!ZLZ
CONIIMCR,L, I?6TAKJ3 AS SWiiN HIXE AM ~ FIGURE 6-A.

s
??GURX~C. PERSPEE’TXWOF SECTIONs-f-s S!WN IN 7TGURZ5E-A
AND8-B, SHCWT?CHW A CCW3UN0 .?!!OIZCTIVE ZONEMY 3E WILT UP
~ It6TALLA’TION W ADDTTIOiA.L GROUNDDCONDUCI!3F6, ?? AND N, UHICH
PRODUCSOWLAPPIW FROT.!ZT17E :0?{5

Wz : ‘MIS FIG’UREIS 9A~C ON Y= ASS~ON TKAT THE D~C’I’FJC
STRENGTH
STFWWH

i6

IS :W3i &NCUGHTO WITHSTANDT!IE VOLTAGE. TKE DIZIZCT?UC
WCXJLD= 1~ , W “JOLTSP5i FWT OF FLL%OVER PATH.

FIrJJRl$ 8. ~anopy protect~vc zones
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3*3.Ji.5 - Moratiry teats of llghth@ protection
protieions for -end sections, ouch ●s mdow ud canopies, aha~be perfomad
M dmnstmte adequate protection. The test uwefonn hail have 4 peak value of
2W,CQ0 ~res, a width of 5 to 10 ticroaeeomh ●t the W-percent petit, md not
leae than 20 ticmaecond6 tidth ●t the SO+rcent petit ●t the rate of ASO of
100,Wl wpues pcr dcmsecond. Mscixrgeo elmll @ fti St the test aa@e
fra ●ll mamnable angles mpected froms lightning strikes.

3.3.fb.6@70aion control. - Uhen aaaling techniques ue used to control
corrosion, teats shall be parf onned to daammtrate that Ugh~ curreat8 -
b. kely handled by the proposed aaaM.ng techdques. lhe uavefom EMU be ●

protided in 3.3.L.5.

3.3.5 Ckaa R tinm (rf mtentials). -

3.3.5.1Groundirw .- All electrical and electronic units or ecmponem ubicb
produce elect~et.ic energy shall be instilled to provide a continuous lou-
iapedance path fma the eqnlpnent enclo-e to the stmcture. Ihe contractor ahaU
demmtrate by tmt that M* pposad bondi~ method results in ● direct cur- .
rmt (da iapedance of leas than 2.5 dliohm from enclosure to etructurc. The M
frcs th~ eqdpaent enclouure to the mounting plate fwd@md with the eqdpmt akll
W4 also tith these ~reswnte , except that suittble jwxpers may be uaad
wmss w necesq tibration i sol&tora.

3.3.5.2 Martin conductors. - All conducting itaa ha- 8.ay Mm&r dkendan
of ~ inches or mre hM.dJxi titti 1 foot of umhlaldad tranuittm ukenna
lead-ins shall have a bond to structure. O@3ct -M-te+etd conuct is prafurd.
Lf a jmper is used, the jwpdr akalJ be ● dim% ● ~sslble.

3.3.5.3 vehiclekk.- Vehicle ekin ehaU be eo d~ed thst a unifsm
kndnpdance dd.n ie produced through Inherentrf bonding _ amtmction. M
bcndhg m8t be ●ccoqlished between 8U ctmctural -ants caprising the
vehicle, i.e. , we, P<eehge, etc. Hatches, tcceue dooru, etc., not in the
pmzi.mlty of lnterfarence aourcee or mM.ng akll be alther bonded to or pumneatly
insulatedf ma vehicle aldn, axcept for the protective -tie bond. Comsidemtion
ahal,l be given to the de- to oprattond tibratlon and resultantbreakdownof
inmbting flnidw or lnt ardttent electrical contact.

3.3,6 Ckea S bomii.nx ( atatl.c char~e ).- AU ieohted conducting iter@
(except antanxw) kvlng w M.near dlmmlon greater thm 3 lnchea, tich tre
-erml - the vehicle, carq f luida in mtion, or othonrise ue subJect ta
frictional cMrg’@, shall have a XChanically secure connection w the vehicle
Etmcture . The resis~ce of the mmect$on ehall be 3.6ss tlm 1 olm uhen dry.

3.3.7 Mi3pile site bonding, KmJndlrw . and Urotectl.on Cr$terh .-

3.3.7.1 Missile site moundim .- Grounding and bonding deal@ for mies.ile
site inmtdlmiane met be detemiwd specifically for each site. Gmeral teclmique$
recmmnded for uae ●t such eitea me given In section 6. bmver. the ov*rAl 1
requr~nu mu not neceeedly be Mted to the technlquee ~et&l.

17



(a)

(b)
(c)
(d)
(9)
(s)

kre fnetal.to+otA joints of MM.ned surfaces held ~tber
by thread-kiting dticee.
Riveted joints with a mln.bua of three rivet8.
‘EC reds.
Stmctural KLrea under tendon.
Planed fitt:nge driven tight.
No-y pe.~ent and imwable C* fit-a
w&Ich have k-en cmenbled after aU ti~ting finlshos
have been remwd from the contact area.

3 .L.2 &ndim conneetiom. - k-g. cmntctiona 9!!A be sc +-+*? ~~ ~~st..—
tibretion, expansion, contractlom or rehtiva IMwment incident to no- eerviea

uee ~ not. break or loosen the connection to such an extent that the rwlstams
U var7 -’ tho mvant. EwLtng conmctions ahdl be located in & pro-
Wct& m, ineofar as pract ioabls, and whenever F@saible near a hand hole,
~tim door, or other accessible locations to petit rapid hpectlon or
mpuomt. m fouSAng Conditlo?ls Shau also apply

(a)

(b)

(c)

(d)

(e)

(:)

F%rt8 ehall be bonded directly to tha baaic etmcture rSthOr
then through other bonded parte.
Shielded tire grounds shalL ba carried thmugn me pins of
a somector or attached directly to the baeic 8tmcture.
bndhg through the connector shells is pe~tted, protided tho
resia~ce :hrough the shell is not greater thm 2.5 ailUolmJ.
baling Jupers ehall be installed ~o that ~vabie coqxment$
are not ~ed in their operation by the jumper.
&miing connections shdi not be c~eaaion fastened through
nonmetalu c aat.erials.
?mds on pl.ubang tines anAIL not be dependent m mounting clampa
due to cliff nrential the.mal ~sion. Clamp and juzeper
aas~lies Mall be ueed. Cushxm clamps shaU not be used for
bonding puqwsea.
C~rrent returns ana bonds, for avoidance of explosion hawvis,
shall be ~sured lCO percent.
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3.L.3 parts impractical to bond with .huwers.- The use of conductive

o- renins is penal ttedj provl~~ they conform M the prfomce rmuirmeutz
of this epecificttion. When bonding by jumpers causes foulin~ or mechanical
malfunction, other suitable mean8 ah$ll be enployed which arc m accordance with
Uood U@W.m practice. Such He Shali be mbject to procuring actifit~

●-.

3.4.4 Circular conductors.- M* of cylMdricU”or tuinldr conduct*
-ors, not Inherantlybonded, hall be bcc~lAahod bytplain qtith a
~. _ c-s, *@n requlmd on flaiblemt.aUc conduit or hoee,
shall b ~&@.Ailed aa not to c- or ~e the condtit or hose.

3.4.5 Msdmi lar !mtala. - Uhen jolzilng distilar metals cunnot be smidad,
tiw Jqrs d other elsnmts of the bonding connection ahaU be selected to
8ini8iae tho poaaibility ~f ccrroeion. If cormalon doee occur, only replaceable
iwduare itma, euch au .@upem, bolts, nuts, waahera, or aaprators, ehall be

affected rwher than the ba~i c structure. Waehcm ehau not be mrface traat~
or coated in any manner that Wlli impair electrical conductivity. Unprotected,
nonatainlem steel ehall not be used as a v~ahar (see KS3~586 for additional .
information). Pigures 1 through j and 9 through 11 do not necessarily showthe
opt- ctiinatfon of metals for aU mteriais shown b the figures.

3.4.6 RefiniePim .- Wlen it haa been necea~ ta ~nove any Protective
coatbg on raatatic surfa:es to conform with tMs specification, the completed
Mmably shall be refti shed fith its original finish or other edtablh poMcUvo
finish within 24 hours after impectlm. h no case shall refinidting be delayed
more than 7 dayu after raaoval of the finish. A clear mquer confoming to
MSbb&16 my h used if desired to facilitatesubsequent tiepection. When
~saible, Covammsnt knapec%lon shall be ●ccompiishad before refiniahi.ng.

3.L7 Intermittent electrical contact .- Intetittent electrical contact
between conduct@ eurfaces, tic!! okay beccme a ~ of a ground phe or

a currmt path, ohi%lJ be prevented Zither by bonding or by i.nnuMion if _
ie not asceaq to coxdom to this specification.

3.&.8 Unammved bona m nethode. - Antif zlction baarings, uir~ah
vibration cushion rnunt8, or lubricated bueMngs shall not be ueed ae a bonding
pth. Piano hlngee My not be used ae a bonding ~th if a lubricant, dry-lube,
or other nonconductive elmt 18 ueed in conjunction uith the piano hinge.

lb. QUAIJT’f ~CE PROVISIONS

4.1 Reeponaibility for inmection. - Unlees othernse specified h the
contract or ~chase order, the auppuer 18 ree~tible for the performance of
ti inOp8CtiOn MQUkmente ae epecified herein. kcept ae othenrise specified,
the eupplier -y utllice Ma own facilities or any other c_ri&a.j. L%boratiq
●cceptable to the Govemnt. The Govemwnt reeerves the fight to parfom aru
of the inepecticm set forth fn the ----~ ●J --*~-,- — -.-9-X ka:a Siwk bbdpucb.ium am
d- nocee~ to assure suppliee and aemices confom to prescribed require-
mte.

19
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AN9@WASHER (HAT’DUAL: AS
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SEE (a) ADDIF MCESSMY

CLEAN TQ BASE METAL
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CUM TO BASEMETAL
ALLIUL= SURFA(Z-S
l-1/L AREA OF CC?JTALT

lJ M/b AREACIM1’Eo

CM MATINGSURFACE MD = ~ AC(ZRDAXZ
Uml 6.A.
CORROSIONFRuxmYi SHALL E4ia%cxmm m 3. J4.5.

FTGURI19. Tgeical mthd of bonding b~en stmctural mr-
in an azsenbly a
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ADNESIVE
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& / L SIIZN(ISOLATED 3X

L

-KMXNG RIVET (BIJZ4D)

Suwmucm

ADKESIVE)

~ AS~ I.SOLA’EID8Y NONCONBUCTXNGFA= S’IUPS TO THE
SU3STRIJC’TUKE“WIM RIVETS OR STEEL B2LTS.
IN F“.= TANK AREAS, U5S .RIVET5, (W~L NO. Mc-615 -~8 )
HAIEBTTHEiRANKKN C. UOLFZ CO., 36UJ EASW DRIVE, CUL7ER
CIT’?, CALHWWA , OR EQUTVAIi3T.
?LETALIETAILS WNICHME CMPIW!ELT SNXELQEDET OT’!I!ZI!4E7AL PARTS
WE.L NOTWUZRE ELWTRJCAL 33J31?JG.
ALL .RIVETS WALL E DRIL?31 .Ft!R AND INSTALLED W!ZR ADHES13ZS
ARE Cuml).
U.= A KINM.TH OF TIDKi RITETS ( ~TAL MEA ELWXJCALLY 5CL~AiE?T Xl
Tl?RZE1/8 MA AL7S P.IVETS) ~R kNT ONECONNECTION.
TliESE lIIAGFLMS XTd ‘TXPICAL USE OF RIVE’H FUR EI,3CTPJCAL3NDIXG
OF ADHESiVE ISOLA7ZD D&TA21LS.
CCRROSIW PROTECTIONSNAIL = AS =~ 2 3.A.5.

?XUFE 2. T,@cai eiecwicai ‘bon&. of details uhich

are aiectfi.cdly iaoiated by adheeives
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/0.2 Reai@ante bondiniz.- L&imd reeintxmce ~te made ae partial

p=oof of mtiofactory bonding ah-~ be conducted on at least two WIhlcleo repre-
aan$ttlvaof any partAcuMr vdel. YRertWter, additienai ma ~ts need be
mad9 O* uhan a change h doaign or conatmction ia Introduced. Visual Ahapec-
tion ahaU ba conducted on U vticlee to detemlno tW no ckwoe in -thods
or Mterldo l-e bean ** thatdd dfect confomce to tMa specification.

&.3 Rafinl-- AnyputuMch hasite~abdmwdduAag tbabOx&W
tut$ w ba aut~ Iwfmahad.

s. ?mPA%Almn FURmJvnY

5.1 Hot app~cable to this epecifi-tion.

6.1 Intmdai uee.- Yhe bonding rqui~ta and tests qmdflad herein
am intmled to insure that the structures of aerospce eystcma are elactrlcaUy
mblo and free f mm ouch haamds ●s llghtning, s-tic discharge - electrical “”
shock, and to prmdde for the suppraauion of eloctmettc Mtrfamnce mmlt@I
f- thorn hasazlls.

6.2 2aflnit!ons. - F’or the pzqxme of th,t~ specification, the $olJdag

definitions are applicable.

6.2.1 -d (noun) .- Atxmdio~f lredunionedatiq ~tm
objects that resultsh electrical conductivity bettmen ths objocts. Such union
occuro aither f mm physi~ai contact between conductlvo mrf acea of the objecte
er .*_ ●t& @A~tio~ of a f i m el~tfi ~ c~ec~~ *- ~

6.2.2 &mdinu or tb bo:!d. - ~lectrica.1 bondtng 10 defined aa the mme of
obtaining the necessary filet F.meal conductivity between unite or un$t ukd
atzucture of tho ayet= or aubaye- wbikle.

6.2.3 bulinu ham rs. - A bonding jumper la ● br~ded tire or Botal strap
that Protidos tbe neccaeq electrical conductivity betaman the unit and vekicle
atmctum tthlch would othentlee not be b eufficiant ●hctrkal contact.

6.2.h t%n&cti w muface? or ob.leeta. - Gmducting surfacea or object~
include U object e hating a raeistitity of lose than 1 aagokcan-ter.

6.2.5 IeolAt ad uurfaceu or object a.- h ieolatod conduc~ object ie one
that is @@* eeparated ~ titcrvenhg inaulbtion * tba vticle stmctum
and k othar conductor which ara bonded W ths etructura.

6.2.6 Dotdl mati~nt macifl&.ton.- A det.atl aqui~t apeclfication 1s
definad *S thg do-nt or docmto Wt4ch apacify h d.tdl tho requirannte
of tkm ueqzm m=, sub~cm, or act.

6.3 DedRI ob Iectivea. - The follou’lng design objectives are rec~nded
for apnlicattnn in n+b-. +-.+ .I 1.+:e::
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6.3,1 LQhtniruz urowsctlon for exzernal &c&mna8&- iL :8 desi.-eo t.nat

axto~ antmme b. designed to Avoid fightru~ currents entering Lr,e verucle
and caueing da=ga to the vehlcie or q~paent inatatied. Such design w con-
sist baeicu of ● shunt Wm%pp a’id ● 8@ri@8 capacitor in a sukcauie housing
in acmrdmoo with MIL-A-909L.

6.3.2 l%otoction of antenm houairuz DroJec~im3.- The protectlan of antenna
bwing etaucturea hpaea the additional requirement that the antenna function

uilJ not be uiv8raQr affected. The graded hign-resistance path is indicated as

one eultable means. A surface-conductor path, sucn as shown on five 8-3 or

fNFW’S ~t mY be broken by gape to a~ld effects on the antanna pattern. Gaps
ahmld not axceed V16 inch in length.

6.3.3 F’mtectloc of ~oncmductinu Omsections.- %no@es may be considered
aa irhorently protected if the flashovar voltage from any pdnt on Me canopy
along tha surface te t-he vehicle * is loos than the puncture voltage through
th canopy.

6.3.b Movable canorics,- On mvable canopies, similar to that on figure ~,
llghtrAng conductive path~ need not bo ptwicalti continuous but may te~nate h

not over a l/L-inch gap to the vehicle skin. To avoid precipitation static
●ffects, a epring cantac: pro”tid@ a continuous path in the closed P+x&tion is
preferred.

6.3.s Conductive w

.

t!’?s.- Conduct:-re pttis should be designed co hold pre-
ci@tatioa static effect.e to a mi*. This may be accomplished by bridging the
conducwr gapa or ehielding the conductive path with semiconductor xterial.

6.3.6 Viaibi~ty.- ~f visibility requirznts dictate, the fight- con-

ductor *th need not continue iongitutinall.y Lo etrucwre if a good connection

oan ba We Lo ● epan-uise gmmded ‘kember.

6.3.’7 Hissile site Krcundi.~.- lhe foihwi.ng techniques for bondhg ami
groe OCILdpSnt aL Qaaiie Sites have been found saLiafactory LOovercame
●leatrcmagnetic interference probh,e:

(a)

(b)

(c)

A good electfichl grwnd reference is obtdned by protiting a
ground gfia matrbc. ~e quantity and spac~ 01’ the driven

ground rode enould be as dictaLed by the requ~ts aL each
31:0.

~~ ~tai~c 5tmCL’U08, inciucilngcable LrayS, steel stanc:~ons,
Structural piatforms, etc., should De con”.ectea electrically to
the grcwnd gp.d. Stael reinforcement in concrete would nomaily
not be grounded except for special :ases.
~Le-points or stub-ups ghouiti be >ro\-.ded so chat lmUmmenLation
and caeckout equipent can,5e connec:ed to the grwnd grid w-th

an elec:riical lead of, not mre than U inches Ln ~enfih. ‘Langer
leads are uaeioss for grwx,xhi and tend to introduce atraneous

noise.
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. (d) pmFW-CUOII- ~ rf morfarerm, the shidds
of abidded08bles Stsuld b gmADde4 t9 equi~ 08s08, =

tbefuillty gzuund, atachuduidse mny&ermcuate
pdata u necmury. Ia8tmmnt arid ●udio gmmde ~ al,

-P~t - -m f= b-fr’equezq pmt*ctmn
@wldbecuafulW desi@mdtooprste titirfen~
●ttbedte andahmldbe~tlble Whtha$ramMngV
●t Us dta.

(.) ~ - awm tembls of the datie UItO pCMWdie-
Q4ti m shouid be ooxnmctod to the fbcilit~ gmtnd
Imlmsqmcl.flcmaaom dictste anothu mM.hod be UOUL

6.3.9 mtecd.on ded.m rrlter2a.- Studie8 hove been -*

~ w- ~tion rebtivo w the EGU5 and &Uar type Ucrdt. ZhO
zwsults Of this -ouch ●ppeu b ED Tedud=l Note61-92 and ehauld b -88
● @ds in 31@tnhu $mtectlon d4fn crit~.

6.&l*atIon of ●loctrial mtfnu OurfAcea. - The folldag pwc~
Jhm bun fad utlsfacton in the prq=M-ion of -tale for ektrical m-
urf80eo - are ~ed for us. * W coatmctor, ● wplAcd4k, udag

Xsl_5d9t_Ua8 @doe.

4A.2 Qr99se, d, or othu nonconfhxtive fih @wuld be ramd ulth
dV ~ mlmt lo ●ccordance with P-D-6$2.

6.b.3 After chadag, th eurf4ce8 ehodd be trmted se folbua.

6.b.3.l Mnadu8 *@se. -

(a) ‘daeh the We MM ueM uitn ● corroai~tection eolkk
conforming to type I of IUW3171 for 1 @nuke, then - h
CIUJI =ter ultti 5 coconds. Dry thoroughly,reusdl~
the puts , and seal uit~ 2A houm.

(b) If pint finleh hAs been r~vad M ● @nt fhhh Is requird
on the final wmmbly, S* with the orlghl finish.

(c) If ● *t rM8h IS nOt ~ti~ tit~ r9Bc0*LY, ad
ufth ● tip-on, tipo-off o-hnt compoundG3M m mde by
Wrnl,ng Corp., ~d~, HicM=m, or equimlent.

5. L.3.2 tiikmm tiY6 :.ot.mt.tact ‘~ fUel axms ure. - AiWum alloys, rmt
cubject U expomre to fkeh, should receive s bmah coAtQig of Ifidite No. IJ -2
confomlmg to NU4-55U ●pplied to the mting uurf scea titer poMhlng, then
ret?otilt the puts. Ma should be fol.lmmd by the procedure I.n 6A.3.l(b) or
6.&.3.l(c),ae qpll~bie.
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6.A.3*3 ●- AhdalmLl,by8,
ab$ed w qmre w fub, abIAMreoain ● bxwh coAtIqIof IriditoMO.IA-Z
@do* ta IaL=Wsu &mud * U14mthg Nrfussark polieMlg,thn
ZW&Mdh * p’ta. hrtu tily, DMLida s-lam W9poundin &cadAneo
ath m3&km2.

R4wi+nr Lnfomtian L9 eurrwk m d tb date d this ~t . ?ar mum
000*tiOn of ChU@8 ti thi8 ~t, drift ~ti ti be “~
on tlw illromtlm b tho ~t ?du’d ~ cl&9&uiom&n IA8tiag Of DOD
S~aation b~tn.
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