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METHoD 1017

POROSITY

1. WICPOSC. The purpose of this procedure 1s to determine the magnitude of
porosity as well ● s. other surface defects inherent In application of
finishes. ?“’dcont”ctIt Is the intent that the defined ● ethod be USed as an ● ve Uttlon technique
for the accentabtlftv of sold contact fin{shes. The method descrfbed herein has been
selected on the basi; of ~lm llcity of ●qui ment. setup and operation.

!“procedure applies only to go d finishes wit R or without underplates s,ppl~~~sto ,
or nickel base alloy contacts.

2. TEST EQuIPMENT. Test equipment and materials shall be as follows.

opper

a. The desiccator or sample chamber shall be constructed from frsert mater CIls.
having the capability of being sealed with an enclosed volume of 1 to 5
liters.

b. Th size nf the desiccator shall be such that no ●ore
!

}han IO ln3
cm ) of ●ir space ihall be available per 1 ln2 [6.5 cm ) of nftrfc
acid surface area.

c. Concentrated Reagant Grade nftrfc acid: 70 *1 percent HN03.

d. $a9Dlt holder. The holdfng fixture shall. be of Inert m.sterfal, Cal

64

ble of
malhtainfng the measuremen~ area fn a vertfcal plane. The fixture shall be

contrutted in such a ❑ anner to assure that the test samples shall be not
closer than 1 fnch (.25 MU) from the wall of the desiccator and 3 inches
[.76 ●m] from the solutlon surface. Adjacent contacts shall be not closer
than 0.4 fnch (10 mm) from ●ach other. Tfie ffxture shall not profilbit the
●eesssr~esst Qr.a from baing exposed to the test environment. The holding
fixture shall not cover more than 50 DeRent of the cross -sectional 4rea Of
the test chaaber.

● . Optical ●icroscope capable of 10X cagnfflcatlon.

f. Colllmited incandescent light source capable of obl
the ■easurement surface.

3. TEST SAMPLES. The number of $assples to be tested shal
Indfvldual sDeciffcation.

que ang)e 15- to 30” to

be specified fn the

3.1 $a=ple preparation (measurement area). Pr!or to befng fnserted fnto the test
chamber, contacts shall be prepared sO t hat the measurement areas ●ty be ●asily
viewed through ● microscope 4ad ●xposed to the acid fumes.

a. Contacts shall be tested prior to assesbly of shrouds, hoods, or other
●ccessories. During the preDaratton stage. care shall be taken not to touch
or damage the ●easurement ●rea.

b. All socket contacts Including tul{p, box contacts, ●nd sultiple tine
contacts shall be opened to expose the measurement 4rea (see figure 61. In
case of ●ultiple tine contacts. the number of adjacent tfnes opened or
removed shall be as shown In table 1.

l.- .-- –---_ .-. _ - .._______’.
ffETHflfl ln17
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TABLE I. Samples.

1 1 1
# NO. of tines I No. of tfnes to be #
# per contact , opened or removed and disregarded I
1 I 1
I 1
, 2 I 1

.I

, 3
1

1 1 I
I 1 1
1 1
I 4

I
# 2

5
1

I 1 2 I
I I L
I &
I 6

t
I 3 1

3.2 Sample preparation (cleanin~. Cletning of test specfmens prior to testing.

●✎ A solvent that will remove ●ny organic f{lm that ■ay be present. such ●s
lubricants or fingerprints. shell be used to cleen the test Spcclmen:. A
suf table cleaning salutlon Is one of the chlorinated or fluorinated
solvents. Samples shall then be washed fn runnfng dlstfl led or deionized
water.

b. Contacts shall be rfnsed in unused reegent grade Isopropyl alcohol and
dried.

c. After rfnsing, the samples shall be ●ir dried until the ●lcohol has
completely evaporated. If ● n air blast Is used, such air shell be dry and
clean. Do not contact samples with bare fingers. ●

d. After cleaning, samples shell be wisuelly Inspected under 10X .agnlflcatlon
for ●violence of particulate ●atter remaining on the su.rfece. If
partlcul.stes remain on the surface, semples shell be recleaned per ●

*

through c.

●✎ Materfils which ●bsorb vapors (i.e. peper tags, string, tape. etc. ) shtll
be removed from the samples prior to cleaning snd plsclng samples into the
desiccator.

f. Contects shell be placed fn ● sulteble holdfng ffxture of inert ■aterial
and shall !e held so ●s to maintain the ●et SUre9ent ●rea in a Vertfca,l
plane. The test ffxture shall be constructed In such a ■anner to qssurq
that the test semples shall be not closer than 1 inch [.25 ■m} from the
wall of the desiccator ●nd 3 inches (.76 ●m) from the solutf on. surface.
Adjacent contacts shall be not closer than 0.4 inch (10 mm) from ●ach
other. The f lxtura SM1 1 not prolsfblt the meetureqtnt arqa ~~m being
exposed tq the t?st environment. The holdfn@ fixture shxll -t cav.sr ●ore
than 5CI percent of the cross .sectionel ●rea of the test chember.

4. TfST PROCEDURE

CAIAFIOM: Perform all work fn ●n exhaust hood since the vapors given oft are
t041:c. Chemical goggles completely ●nclosing eyes shell be worn. N0r9el
precautions in hendllng corrosive ●cids should be observed. It 1s recomendcd
thbt the exhaust hood be of such ● desfgn ● s to ●lntmlze transversfng ●lr
currents to prevent purging of the desiccator of the ●cid fumes during the test.

a. The desiccator ind test samples shall be fn an envfron.ent wfth a
relatlve h!. nsld(ty leSS than 60 percent ●nd a temperature of 23”[ *2-C
during desiccator ●quallzatfon, and durtng Insert Ion and removal of the
samples into the desiccator. ●

I WI THOO 1017
2



●

I

I

I
I

I

~o

I

,

I

I

1

m

b.

c.

d.

● .

f.

9.

fftL-STO.1344h

Prior to e4ch test, des!.ccator$. sample chamber$, hnd other @qulpmeot
shtll be thoroughly cleaned and dried to remove #ny Contaminant or
reaiduc renainfng from past use.

Place in the dgslccator 50 to 100 ■l of sc!d per Ifter of the
desiccator volume. tech test shall requfre fresh unused acid.

Allow the desiccator to stand for 30 ●5 mfnutes at 23-C ●2°C Iclosed
desfccatorl.

Contacts shall then be placed in the desiccator and exposed for 7S * 10
mfnutes et ?3’C *2” C. The lfd shsll be removed as briefly as PoSSlblt
when insertfng test samples.

The f$xture with the contacts shall then be removed and Immediately
placed In an tlr circulating oven far 10 to 15 minutes et 12S C *5 C.

The fixture shall be removed from the oven snd allowed to coal to room
embi ent. Contacts shall be ●xsmfmed wftnfn i hour of ●xposure. Each
measurement area she17 be ●xamined far corrosion products at 10X
magnff{catf on. Proper illumination fs crltfcel in the examination
process. A recommended lllumln4tfon technique fs the use of a
collimated incandescent Ifght source ●t an oblique ●ogle 15
the ❑easurement surface.

to 30” to

4.1 Measurement areo. The surface to be examlntd shall be defined as the
measurement area. Unless otherwise speclf{ed, the followlng de ffnftfons of the
measurement area apply.

4. 1.1 Line contact. The ●easalrememt srea of ● line contact [see ffgtire 1) is
de ffned as 42.020 fncfi (0.5] ❑m) on ●ech sfde of the theoretical contsct point tengent
to point R and sh411 include the total wfdth of the contact.

4. 1.2 Pofnt contact. A fso!nt contact (see figure 2) as ●stabl ished by s dimple or
elongated d fmple cfmlf be dcflned by the dfmple rsdfus ●t fts base plus 0.020 fnch
(0. S1 ■m). The ■easurement area of ●n elersgsted dimple shall Be -deffned by fts
length ‘d’ and wfdth ‘w’ as measured tt {ts base plus 0.020 Itich (0. S1 ==)
surrounding this surface.

4.1.3 Surface contact. The measurement area of ● surface contcct {see figure 3)
shall fnc~ude length
the contact.

~ plus 0.020 Inch (0.51 ~) ●t each emd and the total wfdth of

4. 1.4 Round and square pfn. The ●ea$urememt ●rea of a round and square Dfn (Set
ffgure 4) shsl) be ifeflned as ●qusl to the ■axfmum wf ● distance plus 0.020 fnch

R(0.51 ●m) with the Inftial ●rea starttng ●t ● point w ere the lead-in chamber or
radius blends fnto the shank af tbe pin. Unless otherwfse spectffed, the measurement
ares shill fnclude the total dfameter of ● round pfn cnd ●ll sfdas of a square pfn.

4. 1.5 !sultfple tfne socket contact. The ●easurement area of a ■ultlple tine
socket contect (see ffgures 5 ●nd 6) $hall be de fimed as t regfon 0.020 Inch (0.51 mm)
on both sfdes of the ctrcumferentfal lfne of conttct.

4. 1.6 Hemaph POdltl C contact. The ■easurement crea of a hermaphrodf tfc Comtect
matftig coined surface (see f tqurs 7) shill be de fimed ●s the ●mtfre cofned ●rea PIUS
,020 Inch (0.51 ●m) on all sides.

4.2 Corrosten product de ffnftfon.

a. A corrosion product is de ffned as befng usually cfrcular in shape and
protruding or lying upon the plated surface.

b. The sfze of a corrosfon product shall be de ffned by the major dfameter wftl!
the longest strafght line or chord that ctn be pasaed through the Corros!on
product.

c. If blisters on the platfng surface are observed as a result of the
●rposure. they shall be counted as a corrosion product as de ffned above.

3
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● Or to tk ~g~ of the
Contact, miae~r
is less.

F16URE 1. Line contact.

MEASUREMENT AREA

r+!!!!!

HEWETiCAL
CONTACT POINT

RAO OF
OIWLE ~

A ~iNT OR DIMPLE

s]

*

FIGURE 2. point contect.
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‘ ~EMENT

!!!!!AREA
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.020
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● Or to the edge of the
contact. ti$tiever
is less.

F16URE 3. surface contact.

a t t 1%
II MEASUREMENT

ARkA I

n .
A ROUND PIN B sQuARE

FIGURE 4. ~.

PIN
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A SOCKET CONTACT TINE PORTION

o .
I

~ LONGITUDINAL SECTION

F.EwRE 5. Cantact, altiole tine. socket.
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Supersedes page 5 of 10 September 1980
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5. uUMEUICAL IuDE1 OF TEST METHODS

1 I r
~ ~;;o:; \ Title I

,

●

-

1001.1
1002.2
1003.1
1004.1
1005.1
1006.1
1007.1
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017

2001.1
2002.1
2003.1
2004.1
2005.1
2006.1
2007.1
2008.1
2009.1
y:y.;

2012:1
2013.1
2014
2015
2016
2017
2018
2019

3001.1
3002.1
3003.1
3004.1
3005
3006
3007
3008

Env!ronmetal tests (1000 class) i
I

Salt spray (corrosion) I
ium!dfty
recnperature cyclfng
iltltude immersion /
temperature 1 ife I
hydrostatic pressure
)zone exposure I
iir leakage
:iressal 1

i
41titude-low temperature I
:lemmablllty

/
I

Simulated life
Flufd fmmersfon
Porosity /

I

Mechanical tests 12DO0 classl

Contact axfal concentricity
Maintenance aging
Crimp tensfle strength
Shock (specffied pulse)
Vibration
Probe damaae [contacts)
Contect reientlon
[rush
Cable pull-out
Insert retention
Acceleratlen
Contact insertion and removal force
Mating and unmatlng forces
Contact ●ngagement and separation force
Impact -

p;~;~f;l;~ flexing
Gage Iocatton and retention
Solder sticking

i
i
I
I
I

I

1
i
I
I
I
)

+
Electrical tests [3000 class)

/
Ofelectrlc withstanding voltage I
Low signal level contact resistance
Insulation resistance I
Contact resistance I
Standing Utve Ratio (SUR) ~
Magnetic permeability
SIIell to shell conductivity I
Sbi.14iag Of.fcac Li.u4aess for multfcontact ~

connectors
I

Supersedes page 6 of 10 September 1?80
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‘N’’E’’%2”’
L!

SEE LNLARGED VIEW
II I

ENLARGED VIEW

I
.020

INSPECT(O

w
FUNCTIONAL MATING AREA
FOR POROSITY TESTING

INSPECTION AREA (INSPECT ONE TINE)

.020 INSPECTION AREA

A’f .020 INSPECTION AREA

SURFACES SHOWN —
CONTACT MATING AREA

F lGURE 7. I@rsblphmdi tic contact.
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-. 4.3 Corrosion product count.

●
d. A corros{on product shall be measured and counted when at least 3t4 of the

corrosfon product fslls withfn the $pecffied ●easurement area.

b. Corrosion products uhlch In ftlate outside the measurement area but fall
within {t whfch are Irregular in shape shall not be counted.

H
Not to be cciunted if evidenCe

10 be cowW.ed of corrosion ptnduccs exist on
edees or are conti nous outside
of the msasureuent zone.

c. Corrosfon products, as defined III 4.2 shall be sized and counted in
accordance with table 11 when tnftl.sting wlthfn the specfffed measurement
●reas.

e

●
TABLE 11. Corrosf On products.

I I
I Corrosl on products size , Asslgne O count ,
I 1 1

; Diameter UP to ●nd Including 0.002 inch (0.05 ●m)
(I

I o 0
1 ! ,
8 I
I > 0.002 fnch [0.05 ■m} an’d c “0.020 inch (0.51 -) < dfameter j

,
1 ,

1 1 1
t 1 t
i Dfaaeter ~ 0.020 inch (0.,S1 ●m) 1 2 I

1 I ,
I I I
I Coverage In excess of 50 ptircent of measurement area regard- I 20 t
I less of size ●nd point of fssttlatlon # 8
1 1 1

d. The Sverage corrosion count for ● sample lot shall be determined by adding
all of tha ●ssigned counts and dfw{dteg by the total number of ●easurement
areas tested.

4.4 Recommended ●cceptance criterfa. Unless otheswlse speclfled. the recommended
average corrosion count for t he sample lot shall be 1,0 or less.

9
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5. DOCUff[NTATION. Data shect$ shall contain the following:

a. Title of test. date, and name of operator.

b. sample Itescriptfon: Include fixture, lf appllcdble.

c, Test ●quipment used ●nd date of late$t calf brat{ on.

d. Test procedure.

● . Values cod observations.

6. SUMMARY. The following details shall be specified in the detail specifications:

a. Number of samples.

b. Average corrosion count allowed.

c. Measurement area.

6.1 Notes.

●✎

b.

c.

d.

e.

f.

9.

h.

1.

j.

k.

1.

Slo conclusions relatlve to oxide or film growth based on discoloration
should be ■ade relatlve to the rellablllty of the product. The ●ethod
described herein does not represent harsh environments found !n normal
opcratlng areas. TfIls method has been developed to detect pores ●nd should
mot be construed ●s an accelerated life teSt.

This test ●ethod (s’ual{d for gold or gold ●lloy [75 percent or more of
gold) surfaces applied to copper or nickel base alloy contacts.

It is recommended that a 2 to 3 inch length of bare copper wire be placed
with the samples to serve ●s ●n fndfcator that proper reactions OCCUr.
However, th!s test procedure 1s not valid for underplate$ whfch ●re Inert
to nitric ●cfd vapors {such ●s 6S.35 tin nickel).

@

*
Thfs test is not recommended for durability (wear) ●valuation of contact
surfaces.

This procedure is not Intended to ellminate the need fur specifying gold
thickness fn the ●easurement ●rea In the detafl product Specff$cation.

This test shall be classified as a destructive test.

Eacept ●s noted in 6.lfI this procedure Is valld when testing loose contacts
prior to assembly to their plastic housing as well as those conditions
$oecffled in paragraph 3. la. If thfs test method IS to be used as ●n
~ncoming Inspect Ion procedure, It is recommended that such ●ction be
negot~ ated between manufacturer ●nd user.

Pins which ●re ●olded In their insart ■ay be exposed to thts procedure lf
the ●ssembly i s unshrouded ●nd It has been deterwlned that no side ●ffects
exfst relat.fve to the plastfc used.

Tlsf s procedure 1 s not to be substf tutad for performance requl rements,. ●nd i s
@ be used to ●valuate the integrity. of contact surfaces. For correlation
uf th contact perfornmmce, thf s procedure in combination with performance
requirements ●s specfffed fn the detafl specfflcet{ons should be used.

This test procedure was developed for qualfffcetfon and perlodlc
requal{ficttion purposes for contacts utilizing Ioc.li aed gold contact
ffnlshes.

This test procedure Is recommended for ●valuating gold contact ffnishes of
less than 50 ■ tcrolnche$ thfck. ●
For milftary purposes, this test procedure {s

—

r~UalfffcatfOn Of gold contact ffnfshes less

recommended for qualificatfonl
than SO ■Icreinches thick. -

RETHOD 10I7
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METHOD 2019
m

m SOLDER u1CK1116 ,.
;,,, . .,- .,,.

,.. :
1. PURPOSE. “The purpose of’thi${t~$i,~s to ,as$u~i~thai” azconnectoreao be wave

soldered” to a printed circuit ,b,o+sd; ‘tif:thout, su$t81.n$ pgidama$ex8U$ed’b Y colder
w{cklng onto the contacting su?faces.

,, ,;,! ~,.: , :; ,.,, , i{: , ;!.+U.,:. .. .
2. TEST EQUIPSPEAIT: ‘“ : ‘“ “-

!: !.,..! :,

..:):i ,>, +., i,; .. :.:: :
b. A machine capable of ‘~’iti~fii’ng” ~~i’”ia~e’ solder variables listed in 4. la

through 4.le ,sha,l,l .be..use!Si,; . . . .. .. .. . .. ., 1 ,; .,;!. ..,: ,, .::,:..!:.....,!: .1
. . . .. . . . .< ..,..

b. A 10X microscope or magnifying glass shall be used for; .fifialkxadlnation of
the sample.

:., ,.:.,.!~, . .. ..
3. TEST SAMPLE . A test sample shall consist of a cOnneCtOr.

. .!.,.,!<.
3.1 Semple prepar;t$on. : The “iarnp~e”’shmll’ be- =S&I;ri’&~ “~ri”~ ‘prl;;t;dalpl ng boa rd

with terminals d fn plated- thru-hol es. The printed wlrln9 bo4rd shal 1. ~&NEfeA
grade 610 or, FR-~s~%s ●p,oxy wf.th 2 ounces, [56. .g.r.~$1.: C.OPPEr. Oh: bOth! ~~des.
inch ‘(1.59 mm) thick.’ ‘The tekirial hol”e~ shall be pl’ited-thru in ●ccorUmace’ wfth
MI L-P-5511O. Hole size shsll be such that dlametrt? ClearJnce between the
plated- thra-holes tnd the test ,c$.nneftoql t~inals..,$ha]O.: mti:ex%eM. +015 Inch
(.38 ●m). The physical dlmeh’x~&s of the’ printed wfring board and the number of
samples ●ounted shall be ~s, specff!.ed.. .. . ~ . . . “: I-J::’I::,,i” ~r,::”” ““,’.,. .

4. TEST PROCEOURE. The p~{nted wfringj,bo,+rd, Kf,tfL, test: ssx!p!es: Issstalled shall lb=
●ounted on” a conveyor and” at ● cbntrbl led speed, shall Pass through the following
processes: ; .,.,!,,,.:.. ‘,, ,.’’: :.. ‘“~.’,

6
I ,.

I

!*

c. Solder wave: The board shall pass through the solder wave ( see 4. 1).

4.1 Solder wave description.

a. The solder ●lloy shall be composition $fA60 or SW63 per 09-S-S71.

b. Solderfng fluid, if used, shall be ●ixed sslth the ●olten solder for
reductfon of solder surface tWISl On. If used. the solderin9 fluld shall be
water soluble or petroleum based.

c. A solder temperature of 260” C ●3*C shall be ●cinttfned and measured at Xhe
top of the wave.

d. The printed wlrin9 board shall Lre +mmersed to a depth of 112 to 213 tha
board thfckness while traversing the solder wove.

●✎ Solder wa?e cont?ct length [see 4.2) shall be not less than 1 Inch
(25.4 mm). ●nd not greater thsn 3 fnches (.76 ●m).

4.2 Time duration of ●xposure to the solder wave.

Let S . Speed of the conveyor in feet/mfnute.
Let O - Solder wcwelength (distance a point on the printed wfrln9 board aust

trtvel within ;he solder wave) (inches).
Let 7 . Time for a point on the pr{nted wfrlng board to traverse the solder

wave (seconds).

Then T .
+

5. tonversfon constant for Ft/~in
to lnlSec.

PKTffOO 2019
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4.3 fxami natt on. At the CCI”CluS$On C,f the test, the connector shall be
disassembled and examined under 10X ❑agnlfic@tlon for any Solder damaqe. ●
damage is defined as any solder On the cent.Ct ●ating ~urface,

Solder

uith the operation of SPr(mg PreSSure ~echanf~mS
solder that interferer

, or solder that interferes In any
waY wfth the fntended ●atfng function of tht contact.

S. 00 CtlHENTAT 10N. Oata sheets shall centaln the follouing:

a. Title of test, date, ●nd name of operator.

c. Test equipment.

d. Test procedure.

e. Results. A description of the condition of the contacts folloufng solder
exposure.

6. SUMMARY. The followlng dettils shall be specffied In the individual connector
Sllecification.

a. Special preparation or conditions, if requf red.

c. The dfameter (If round) et width ~lf flat) of the test connector terminals.

d. Examlnatlon of SBGCIge O.

e. Oeflne test connector. Any special conditions.

f. Nu=ber of sagples to be tested.

9. The dimensions of th~ printed ulrtng board. .-

&THcso .7019
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