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SUPERSEDING
MIL-s-50826A(MU)
1 November 1974

MILITARY SPECIFICATION
SOFT SOLD= ELECTRICAL CONNECTIONS

FOR
SPECIA3.WEAPONS IT~

INCLODING OTHER SOfIATSDELECTRONIC

This specffication is approved for use by.all
the Department of Defense.

1. SCOPE

1.1 “This soldering specification covers

DEVICES

Department and Agencies of

requirements and f.nspection
criteria for soft soldered ‘electricalconnections in intricate and com-
plex electronic or electromechanical devices related to special weapons and
other associated electronic system..

1L2 These items are high performance mission devices in which it is
economical y justified to inspect and accept soldered joints as individual
components.

1.3 The requirements herein shall apply to all eolderlng operations
under the contract, including those & subcontracts and purchase orders,
except for those cases in which the component apecifications cite other
Gomernm.entsoldering specifications.

2. APPLICABLEDOCOMENTS

2.1 The followingdocumentsof the issue in
tion for bids or request for proposal form a part
the extent specified herein.

SPECIFICATIONS

Federal

effect on date of invit8-
of this specification to

(72-s-571 -Solder, Lead Alloy, Tin-Lead U1OY, and Tin alloy,
Flux Cored Ribbon and Wire, and Solid Form

l,LL-R-626 -P@sln, Gum, Rosin, Wood, and wsin. Tall Oil

Military

MIL-A-6091 -Alcohol, Ethyl, Specially Denatured, Aircraft
MIL-E-463 -Ethyl Alcohol (for Ordnance Use)
MIL-F-14256 -Flux, Solderlng, Liquid (hsin Base)

(Copies,of apecifications required by suppliers in con-c tion with
specific procurement functions should be obtained from the procurement
activity or as directed by the contracting officer.)

FSC 1395
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3. rCfQuISsMENTs

3.1 Materials.

3.1.1 =. The composition of the solder alloy shall confom to
speclfication Q-S-571, type R or type S, SN60 or SN63, tin-lead, unless
otherwise specifled.

. . . .
3.’1.2~. FIUX shall conformto specification142L-F-14256or a

rosin and alcohol fluxmay be used. The rosin shall conform to spec..fi-
cation LLL-R-626, grade WU. The alcohol shall conform to specificatmn
N2L-A-6091 or specification M2L-E-463, grade 2 or grade 3.

9-
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MI L- S-50826 B(MU)

3.1.3 sd,ysa_@.. .%lveota shall be nm-torro$fve to the m M.IMc sur-
faces cm ~eh they are used, rmd shall not Lnjuxm nor contaminate inwla-
‘cim maceriaL6 which theyraycentset.

3.1.4 Fsarung mmel-ia~.. The matari81 used for itlspection ldentifica-
tlon maxh~~l be electracaltyand chew.tcallyioe:tunderallconditions
specified for completed assembly.

3.2 PreParst<on of Parts.

3.2.1 Imsulatiun strippiu~. To .fhe n.rxirm.mextent practicable, the
amount of comluctor exposed #hall be aufficient to form the joint, vithout
requiring clipping durlzg aseembly (ace 3.3.5.4). ‘lhecoaductor shall not
dw evidsnced? d cking,clippedO* nickedetrands.QC Other ~cha~c~
d88E ~~ensuhtirn shallbe cleanly stripped vlthout uechaaical or

j. z .Z ?~amtim of surfaces. l’ttesurface of all psrta to be ‘j oinad. .—
stil be thoroughly claan prior to their asse~ly into the item. OxIdes,
&r.ie, dtrf+ ad gmaae shall be rnwn’ad by mild abrasion or solvents.
ti abrssbn products, solvent, and solvent rc:sidueshall be remmed prior
+0 assdly. Abrasives aball mot be pec!nfttedduring or after aasarbly
opetati-.

3.2.3 ?fnnin~. Erte?t for eilv-i’plated parto, the surfaces of the
parts to ~ined shall be tinnedwith solder -diate.ly after cleaoing,
ad, pxioz to fonmngor pzep.ration of ti~e merhaoical joint. Tinning of
strandad condcctozs stmLl cover tb antira length to be included in eha
jo~at. but shsll S+OP short of ehs ~tllati~. fi~ius ah~l aOt ~ req~rad
vhan m=.teriaLeare e.uppliedpreti~ed with 5N60 Or sN63 solder C~fO~W to
~e.clficaciea @@-571, or in accordance vltb a &wr.nnmnc specification
establishing the timing requirwnents for the particular crmpoaent or -terfal
Concernad.

3.2 _&d-J+aicti @nia&.

3.3.3 ~roxindw of.in.suhti,m. Qmducters shall ba affixtd to their tc-

tinaia so :hat the end of tha inau14ci0a lies from mm to two ti.-s the out-
sidediameterofthevzraswayfrorntheUeaIestpartofthrfinishcd joint,
except that the uimrca diSCancO shall ba O.030-inch regardteas of wire size.

3.3.4 F~m.at~on of conducto- for t=@n& cmmecti-. Conductors shall
be fotwad zu such e smaer aa to avoid axcesuive strain m tetmfdala or cw-
XtiUtS. and wftko= cauins dx~ to the c~uctors tf=~el~* or to the

3
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tetmimals co which thay ara ●ttackd. l’naconduetot shall b ferred so u
to &2hi.=vIJiiiti=t.acontact vith tha tarmind ad .sdjacanc~cm through~t
ttm length Of t+uajoint. faccasalength may bo trl~d after forming and
prior to soidering, hu.?evcr,inditidud loeae ●tzti w not h cMpped out.
k the kc ter case, the conductor sha3J be r-d and properl~ prepared
befora reforming. (See 3.3.5.4 for formatim of cooiluctora on printed wiring
board6.)

3. 3.s &MtiOQ of connecti~. 2XCOPC’aa otlmtise epecified, a21 con- _
&CtO~. CO ti tmldn~d to ● tml’mld &d bE tifixil~in pk & excess
lead X?!Mth tx?!d before ~ so2&rinE at tbe tamiitd is Perfor!md. No
tmi.asuhted tonductor shall cross or intersect aaotber minmhted conductor
or tarmhal, except within molder joint. A thin Protectim a?atimsof flux
or ocher acceptable materld sbdl be app2ied to the formal joint whem.mr
tbt so:ddring oparatim la not expected to be performd i~diately, i.●.,
within ow-bdf Imm4r.

2.3.5.1 Temdml POSCS. Mch COmduCtO~ attatbed tO a Cetilid pOSt sha21

tax~~e ~ ~a -t. L=Qti ~ =nttiw:im of =aPOI=t 10uIs am not
pa mttted, W wraparotmd th post sbd3 be great.rthan 180 drngrew and
hem than 3d0 dqrew. Can&toro shall be p2aced 00 the past, starting at
r.babase and proceeding oatnrd without o.mrlsp.

3.3.3-2 M12ci-vke or sir@e-uire tezmiual. when the Ieads of semtd
compomnta are brought togmhar to sema as a termhd for a _ cmrme-
tim, they shall be fo-d psrallal to a~ other aod to ecand perpandictir
to tbe path of -4c c-tor wire. The cmneetor vim shall eacircla a21
of tha lad wires 30 u to firmly hold tba h pktcI Mdlddy, mid
sba21 out be leaG thm 270 d%tmaa in -y eaaa. tu6plat0 10c@ag of tfu
to-d , mid COatkcution tO tb next tarnd.M2 iS Patdttcd, bat tha ~~p
aba3.3noc exced 540 ds~a .

3.3.5.3 Tu!m12axconnectortetinals. t4xluct0m for .ct.tit co
tubdar cernind dwll t+ stripped and tlmwf to the prcpet length requir-
●d to obtain propec inm ucian pzoxlndty when thecoaduetot 1s I,msertad
to the bottm of the conductor poebat. ZtM diamter of tbe pockat ●hall
ha mff iCimtly large to accept tbc anniuctor without mdrkctim of 8crti.
Uhan m.2Ci-pin Ccxaneetoxsam -ad, laciag er btmdling te~ntqnea hall
1~~ Q conductor free fra strain.

3.3.5.4 llieletor placed cbrot@ holes in CiXCtit b.acrds, CeTuiwtors
which are to ha ●ttached co eydettad or p3ated tbrougb hohms in circuit
bo=ds sI=Z.2terminate at tba 3010. lb? conductor obdl be fonmd to enter
tbe eyclat or hole porpendlcuhr (w~thin 35 degrees) to tbe circuic board.
Cm2.aw jiga or otbez mdtable boldiag -thads are provided to hold parts
rigid3y h place, tbo M mt ba formedon the exit eide of rha board to
lie f2at agaf.netCIWJbeard fomiw ● bookwith the ea& of the c~onent
leh or tire & not exteaiiingtwycadthe radlmaor adga of th eydat or
c~ctiw pad msrrmmdins tha hola. - spatial holding,methods
are w.d for supporting parts, tbc exit leada MY protroda daring soldmiug
ad ~ clipp.d after sold.rhg h e~loted. (See 3.5.1)

4
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3.3.5.5 Tab-tvoe terminals. Tabe with =termal motclws sba12 be um-
aiderad an terminal. xta and connected u apecifiad in 3.3.5.1. IXU&IC—
tom ahal.1approath perforated or slotted tabs it!tba plana of tb t8b,
and drollbe fo?mad back in tba direction of the ●pproacbinE emiductors

:. after lneertia throusb tba tab. AU rnmductorn to be mldered to ●

Simgla lab shall be ~cdly secured before w of them an wlda?=d.
Conductorswithin the jointw mt overkp,butccaductornmy ba ●et8cbed
to both low.

3.4 302daring.

3.6.1 Protectionfrom beat. Effective hut MI* ad sbfml& or adaqw8ta

SPwA.nsuhwahti=-s inwhicb capmnmu sre smwptibk to
hat -, or where previously soldered wmb IS upend to -Itlq.

3.4.2 Pluxin& Afmr t& surfacea to lb joined h x pcvprly
Clemnd d !EeAaniCally a#s9dkd , ● thin Cmtimg of f 2UX ~ k p3aC8d

Wer Cba cmumctlan jut prior to the ●l&riag opemtimh or fhdng
-y h ~USM by uu of flux axed saldcr.

3.4.3 Soldarim&. Solder AAU h WIli8d to tb heated joiot, not to
the besting equipment, Utept for dip or f30u 901dering. A33 -tins
aqulpltuwshallbe taqmratmm COacrdled, and pr0c0dIue9 SIu21 b Ut-

llsbed , M app3idl*, for r@gularcl- d Eetioaiagof tbs aquip==t
to IMure Uniformity of tba Wlderlss OpOratialthmughmt tb -* WIk
periodof the COatxut . ktiw fl~ agmt8 d C017wiwa =taids

sbdl not k used for cl-as soldmlng tiPs. Smfftit ●ol*r ●M
k spplid m adoqwcdy a-w all surfar.=9 of tfu joint uitbmt flow to
-ted -. 09 tllbukr joints *= 14 *- r.A3ing or Otkr *
or mnmppo=ed lmgth of wiring is ●b ject to flaing or —t , Sol&r

Shall fill the mltiro Csvity with ● Slight M* baycmd elm r.c~ ●t
the cable d. Gm tubulu joints Wtmm lads - cmfined or adsud
within a unit and wc subfett co bending or fluins. colder ●*d ~

,. a@.iad to fin wt h- th=n “30 p-t of tk -w. b- w fin *
cavity up to 100 PercentWith no emrflow m! axccasianof tbc Cd&r bymd
the caviq. lb cyclaof applicacim of but, appliutim of aldar, d
Witbdraml of heat dlall bm CUltt?dhd in ● —r co amid Iwatcd &t-
ing of tba joint in ordar to retouch &ficicmci@.

3.4.4 -. Tba joint shall k aUmmd toad UPOOtbe rowd of -
the heat -e. lb liquids or otlutcoolingmdia sbdl b mad to =c.l-
crate cooling. Gmductor# sba12 mot M .iist*d tmtil tiM joint bu -
pletely bardeaed.

3.4.s chauin~. Aftar soldmlrq h ~2etad, a31 flta W h ~
flum tbs joint ad Wijualt -.

3.5 Ubaratterlsti- of tk Whted —tion.

3.5.1 visual amear&lua. h acwpubb wldar CamnCtim ddl k ●

-tb , tiny , clean Mxface. TM COncmlm of th wirn A —tors

AaLl be perceptible pewatb t.haseldar with pr.ainmt fi21atdas b8-
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the surfacesd ad]acfmt condustbra . Ni surf- Within tbe $Oiut 13ball
be covered WI-A solder, and there sbaU be w evidence of post-w2der
clippin~,amps for de aide of prlutad circuit boarda. * ●--M-
of tbe solbr ●m-fat. AAU feather sm00ch3y to ts- tire d t-mind sur-
fakma.

3.S.2 Adherence. U mnduccom shall “be8ecure2y bdd by tba *l&r,
& nbali~evi.dence Ofmtion when aab?ected to fir= probing p_-
•~ frm 4pprcerimatelyU8 intb di~ter tfma~ probe.

3.5.3 Sr.erificcefecw. b niditioa zo cbe preceding ~aeral durac-
Isti-, tbe joint r4a21 be frta frm the fOUOuing spetific defects:

a.
b.
c.
d.
a.
f.
s.
h.

k

&sin joint ;
iMd aolde: corzaecciaa;
?Tactures in solder:
3idtaubed solder _ctitm;
M&s or Crushing .dmmga;
ntt a= ethez foreign utter tickled in tba solder;
RCEStiV% solder (btibs O? -eff) ;
Zmafficiem solder (bare are.a6 or unfi~ed crevices);
Voids oc det~tal pillboies;
solder IMards or m.

3.6 &rtificat3ma of evaratom.

3.6.1 stno#2ed~ YxiOz w tlm assi~t of w operator to ck par-
formar.a 0: s0M9riIas Opezariwa m tha retract, tbe tomttattor Sbdl
irmur. tha: tha operator is fdlia with tbe particular M2desins 0per8-
- asd rcqtirt!&Qc8 fO’zckla type Ofi-Ouwbi&* vO*isbeiItg
P.arfamd under tbas specificacia, has bad a.i&IuarA trainimg in ef f ecti~
m- ti tedmiques, d S8 fdfa with avProPYLateatucd8rdo of
Czaaazi.nma maded Co produce Wgb quazity WOrsmmabip .

3.6.2 Rofkiq. - amtratt.orsba22 rasmire actesrrfu2 d.ewnmtra-
rion of pro?iciq sad 9ki31 by acti Sqzr.o dodying d ~ Of am-
wticmr requirad by h mtracud it-. En Gme-nt shall be notified
of tb t Smr8 of P8tformace auf w2aciM of tba mactim W2U , snd
abau bt giw9 sn opporttity m wi~ Wticatiolt d TO rdew rem3t#
prior ta the ausignmacof & opcruor to actsa.1 soldering opetmtims m
contract =teriaz .

3.6.3 Cantracvx certlfi-tim. I& tomtmtor eball present ● written
terrificaci.m for each sol&ring operamr amai@md to tbm rnntr=cc, to th
●ffacz tha: * requi.—ta of this sectionhave been -t. hrdm d
-1- =%?==* the Urti.fiatim Bb22 b amibble. for ~natirm
by tha @vXl-t.

3.6.4 SM ndificazion. &y erator wbo Sims-t ~ormd so3d8riIIs ~ra. .
tires in mrdmca with the qli~la pazts of tbia specification for ● period
of90days Aa22berequirmd to rade9n9tr8te prafitieutcyprior to aui.gmlmt
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co d.a lima. OFratoxn wbme. performance fal16 helm.’acceptab10 Ievela shall
be recrdcc< = needed and be subjeccedto requklificacian.

3.7 Sscvork.

3.7.i Quality. Worked solderd connections shall meet all of th
requir~n@ a~lkable to the orlgi~l coanec-don.

3.7.2 M?wozkis place.

a. Hand soldered canmactims.- Eaud 8ol&red comwccieos in which—-
t!! smebamtal joint is properly mde, ad vhich can be mrtectcd by rel=at-
ing, additlcn m reacwal of solder, aad retooling w be reworked in place,
pzovided the aac.sprotestiti against heat dazage ia wed a# v- used in the

,fxlit’hl *l&* Opaeatim. when such corrections are mde by the otigiual
operator before the mtarial is released from the vork place, they shall not
be camidere.d aa dde.:s i. evalu8ttr4ge.lkriag qoality. AU e.cb defects
dbcavered by subsequent lnupectim shall be recorded and idermlfi~ M
dticcta and zben repaired as above. ‘Whi3mbeneh muork ia pemitced tinder
the cmdfticm sqecificd, obmrva tiom of an unusual frequencyof reworking
by an ~rator shall be catma for corrective act.ism.

b. Wave or flow solderconnettfcms--Aucmtic m or flow601-
deriagopcratim may be rwtd for nat mora than am additiond m prO-
Vidtng tt.e’reis not a dagradatial of ~u d prfmtal Ufrtn$ bc9rd9.
Xand reaoldezing h pmitted. if -saty, to — icicles ad H@
of Wider k en Ufd U.l&r 50 ‘Ztw~tim Csrcutt 4 ~t josnt
-.

3.7.3 f.e’Dl- t of —t.ion (by hand @3de* . Kxceptfor*
defacts vhlcb C= be corrected by mmrk of tln soi&% dorm, sqmtr dtdl
Colmist of CCqm5mly di88mwdmmg tba jot-. Cluuins. et rcpl=-c
of -gad ,nserials = -s*9, -d mpetitiau of tfn mmire wltiag
procedure. ;

3.7.k Lint-m TiJvO* Pmce&rcs. me mrmx,or S&u me hi9 ?-
jmx%durui in wci~ for ti=c &pprovsl M CO pctiouSR8 w -~.
except for tbace s$Otifitiy dafined. hard=. Parcieul.u utentim sM3.I
ba pad :0 tkme Cmditiam Wfmra alditianal W-ml b M8d8d for -
ducsors & c93pm8nu wticia -n not prasexK 9h9m b origfnd —da
waamdO. OruberuapOrrAm oftlm —- b bww9 Pbuurd by Vsrra
of =OE5biy aperaksans UtbWlmt CO tba w~.

3.7.5 Sacardsd’ Sdatificatian.’ LOch m9urid —tima18&u5c
dlssi8ct:valy BaA9di 4 r=u$nf8 Of hfw reqdrmg =Pf= ●- ~
malntaiu?d d ba m-la fos -- by * w—t.

4. QWm’r’f.%isUIUsZcsPnlPIsIas

.
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J

PSO? to subdss+~ for Gevemnt accepCiMce. InapetCion records indicac-
I.Ogchat requi=ec examinations and tests have been ma,e shall be kepc COM-
plete ●nd available to tk? oove~nc for the duratioi oi tha contract.
fic Covemnt rese~es :he right co reinspectany or all work nubmttted
in order co insure that the requirements are being met.

4.2 lMaminatiGn.

4.2.X ;*ec:i.m. Prior to manufacture,the contractorshall submtta
plaa of inspectioztsuitabie to the COvermaent, insuring chat inspections
wi~ be made at such tks that joints are clearly visible and when prob-
iog IS possible. A2s0, that all joiaii’In the atsaemblywi21 be nubjected
co a uatiform level of lnapection.

4.2.1.1 p.achjoint shall be inspected for the characteristics in 4.3.4.
SACIIdefact shall be recorded.

4.2.2 Magnification. A12 acceptance examinations shall be perfo~d
under .adequacei22umlnatior.,and using a mngnific.scicmof 2X. A nugnifi-
caticm of 7X is recotmnendedfor a more detailed analysis of the exact “.aune
of defectswhich were disclosed by tha inspection.

4.3 Acceptanceof soldered item.

4.3.1 Classificationof joints.

4.3.1.1 Azcept.satewill k based on certifications, mid’ compliance with

accq carbce criteria listed in the Cla6sificacion of Defects. Total allowed
defects for each category shall be the riearescwhole number to cht product
obtained bJ uwltlplyiag the allwable defects per 100 by the number of
connections on the completed inspection assembly. SIUS1lassemblies
1M% be grouped to form “III inspection assembly.

k.3.2 Acceptance conditions.

4.3.2.1 AU ~s~iies containing defecta in defect numbers 1 through 8
shail be rejecced. Assemb2iea containing no more than 1.5 times allowab!e
defects ia the 100 and 200 sroups may be accepted, provided Imtediate cor-
rective action is taken to remove process deficiencies. Anemblies contain-
ing defect ratas in excess of CIM above sha22 be rejected.

.)

4.3.3 Carclf<catlon. The ccmtractor sha21 verify that all materials ad
processbs used confoxm to the requircwmcs of this epeclfication. A certif i-
cate of analysis fmm the contractor or an a~roved laboratory sha21 be a :cep -
cable evidence of compliance with CIM chemical ruqulremmts of this epeci:i-
Catim.

..

$
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a=eifiutim of defects.

Allowable Oefects
of each type pcr
100 rommctimsIlafect Nc. e bfect Description

1 LOP* joint Joint not soldered. or
wire roves under prob-
ing

0

2 Msia jeinc Wira held partialIy or
completely by rosin
adheaion

o

3 Cold solder coomc-
tim

cmlky, :ough. crystal-
line piled up appem-
ance of the solderat
ComnaccLoxl

o

4 Oisturbed comtec-
tian

Strea lima in adder
and a srey appearance
of tbo soldar

o

5 Irrqubr rOamQc-
tian

Cmcmlmted con-
accticm

Raccure in tbe solder o

0

‘,.: . . . ..

?oraign -terid (s)
Imbedded vitbim oat?
wire diamter of the
-action

o7 SDsin pPcker.aor
* Vwlds

Pinholes or”pockats
within one wire dia-
mtar of the CO= C-
tion

0

h

*8

●101

J.r@roperrnchani-
cal wrap

-d connactilm

Wire not secure and
tight to COmlectio?i

Nicks, mare, scrat-
. . .
mea, broken or
clipped strmds.

●Jaint mat be di8atmcmbled for ~rk.

Downloaded from http://www.everyspec.com
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102

103

104

●105

lod

●107

*108

*109

201

232

203

204

rmfect

Base conductor
Ix&9.2

Irregularsolder
connection

Ccac-nated SOl-
dar

Ibsin pot!eta or

voids

Inpr~rtiih.
wrap, tin.llmm

Iwpro?ercetrdM2
Collection

Ab.ence of led
wira slack (appli-
cable - tem,lasl.-
to teminal wiring)

Imqropez uch.
wrap, ~

2xce*a solder

Wcking

Tubular conaectiai
*t —

Oefect Description

No solder filkt
between -cred
parts

COaductors. terminals,

or &ntru3ctirm points
not completely tinned,
or in w+ich damage has
exposed bare metti

Peaks in the solder

Foreign nraterfal(s)
imbedaed in the solder
outalde cne wire dfa-
mter

Pinholes or potkets
outeide wfrc dianmter

Wira wrap of less than
180 degrebs

Cmtaecrious not built
up frcm base of ter-
minal oz uninsulated
b<ra overlao in innze-

MI L- S-50826 B(MU)

AUawbAe Oafocta
of ●ach type per
100 Corlnectiolm

4

4

4

4

b

4

4

diace area if connection

Wire taut between con- 4
neccian paints

Wire wrap greater than
3d0 degrees

tantour af soldered
parts not vfsible
after solderfrrg

‘rdImfrQextemds to
cdm of fnsdr.ioo

Cw@cted tubukr tar-
mlrd nor convex

LO

10

10

10

●Joinc must be dtiaoa+led for mork.
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Oafect No.

5.

6.

205

206

207

?.08

Daf●et

Fmlltyeydct
romsectim

hcorrsct inapec-”
Ciandot

~rcf.er mworl.

hpropar isL9u2s-
tim #tripping

mAaAT2m mR DEL2VXRY

MI L-S-50826 B(MU)’

AUPwble bfect9
of easb cm wr,

Imf9et. DMcriptiorl 100 smmectiow

(kmduceor wire “ir+sa~ 10
ted or euemgent at
VrOng Sagle. keEplt
ccmducror insorreet
length .

=2mtraetor ‘n iMpec- 10
tion&t abmat or
obseuras sonner.tiai

Bacor& or idem:iff- 10
cationof reworked
comnectim sbsentor
Iacmleta

Ineuhtion h finished 10
-Ctim mxren& tw
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