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SPECIFICATIONS

PPP-B-63€ - Box, Shipping Fiberboard
PPP.RB-67€ - Boxes, Setup
PPP_F_32(C - Fiberpoard Corrugatec anc Sclid, Sheet Stock

(Container Grade), and Cut Shapes

PPP_T-76 - Tape, Packaging, Paper. (for Carton Sealing)

MILITARY

MIL-M-14 - Molding Plastics and Moldeg Flastic Parts,
Thermozetiing

MIL-P-116 - Preservation-Packaging, Methods of

MIL-P-60E2 - Packaging cf Batte-ies, Storage., Charged and
D~y Unchargecd and Mcist, General Specification
for

MTf.M-T373° - Mariing of tiectronic [tems

MI -C-16173 - Corrosion Preventive Compounc, Solvent Cutbalh,
Cold-Application

MIL-P-18148 - Plug, Eiectric, ARircraft Storage Battery

MIL-1-45208 - Inspection System Reguirements

MIL-C-45662 - Calibration Systems Reqguirement:

MIL-E-81099 - flectric Devices, Simple, General Specification
for

STANDARDS
FEUERAL

FED-STL-595 - Coliors

MILITARY
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MIL-STD-129 - Marking for Shipment and Storage
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STANDARDS (Continued)

FEDERAL

MIL-STD-143 - Standards and Specificaticns, Order of Precedence
for the Seiection of

MIL-STD-202 - Test Methods for Electronic anc Eiectric
Component Parts

. MIL-STD-454 _ C+andard General Reguirements for Electronic
TSt WVTRRJIT JLQRiITuQr w JdoricT @ o LRI ] ~ -~ %

Equipment

MIL-STD-480 - Configuration Control - Engineering Changes,
Deviations and hatvers

MIL-STD-48" - Configuration Control-Engineering Changes,
Deviations anc Waivers (Short Form®

MIL-STD-810 - Environmental Test Methods

MIL-STD-889 - Dissimitar Metals

MTRENG . Rerepntar’e. Flect-ic Birce-aft Storage Barte-y

(Copies of specifications, standards, drawings. anc publications
~equired by contractors 1r connection witn specific procurement functions
shouic be obtained from the procuring activity or as girectec by tne
contracting officer.?
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1. REQUIREMENTS

3.1 Specification sheets. The individual item requirements shall be as
specified herein and in accordance with the applicanle specification sheets.
In the event of anv conflict between the reguirements of this specification

and the specification sheet, the latter snall govern (see 6.2).

5.0 Selectior of cpecifications ang standards. Cpecificatiors and
standards for necessary commodities dHJ services not specified hervein c<ra oe

celected in accordance with MIL-STD-1

3.3 Qualification. Qualification under this specification is
requived. The batteries and ceilc furnicned under this specificetion shall be
oroducts which have beer testef and have pes.ed the Qualification fests
cpecified herein and aoproved for 'isting on the dppjvcab;e Qualified Proaduc
List vnee .. dng boso Uboesy oy eee il Loable el oW THirn foum o the
coanizant engineering activity that no qualified product is practicai for the
application. In the latter case, 2 product wnich has been tested and has
qualified to a detail specification accepted in writing Ly the cognizant
engineering activity may be utiltized. 1In either case, each unit deliverec
shatl fudiy meet a. i tne vequirements of the applicanie detail specification
and sha'!l pe capabie of successfuiiy compieting the tests reguired -y vhe
pets ) apesifiratonn foo acceptarce and for oanv one of the qualifiratior

ramnler
1 4 Materials anc components. Wnen a definite material Zr compcrent ‘¢
cperified, it shal. be ir accordence with the applicable specification o
requirement isted in 1abie 1. When Jeemed necteciacty by the nhnvernment.
certification from *he source of the materia: or component will be required.
in the absence of certification from the sou-ce, 2 ce~tificate of analveiic or
tefied inspection gate will be requived Tope 4.2 0.

3.4.1 Zissimiiar metals. Untets su:tanly protected agalnii
lectrolvtic cor- _?ogf"d*s: imi la" metals shall not be emploved 1n intimate
contact with each other. Dissimilar metals are defined in MIL-STD-889.

5 Design and construction fach tvpe of nickel-caamium storage

and cell coverec by this specification is iisted in the suppiement and
e designed and ccnotructec ‘n oconformance to the reguiremerts spectfied
rn. Detalled reguiremerts for the dngividigal battery anc ce ! lvpel are

ceFipd ir khmp ameliacarle cper i Fisgcian cheetr
cZ o Tno TN ag?t SRR ! ok .

es. Batteries shall be furnished irn a wet discharged. byt
fuilly formec (see t.4.6) starte with @ shorting strap acroct receptatie
terminats.
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* 2 € 9 Datbnavry rAantainar and cover The hattarvy con tainer and cover
J.Jd. & vaLLLl container anG Cover. TIHE Uguluiel y wuinlt@éanicy Giiv LU vet
chall be of alkali-resistant high strength steel, free of rough spots, pits,
de T

<
blow holes and other format1on he conta1ner and/or cover shall be
completely coated by an epoxy resin to a minimum thickness of 0.015 + 0.008
inch. The dimensions and locations of receptacles, hold-downs, latches and
lat~h hooks, vent tubes, name and instruction plates shall conform to the

aDD'1C¢Dl° Sp@C“?”E*'OD sheet {(see 3.1) The cover snall be fitted with a
YN A o~ svuimA am dmdtomirs]l clscdtmmoayry mackpod (coza T Y)Y nAacitinned e ac
HU Q- UU L)d IIG\rlllL: afli IHLEKJIGI Tidas Longr YaoRel LoTT J. 1/ pPUTLIVIITU oV uf
to ma tc. tne rim of the container body for a gastignt fit and effective fluid
seal between the cover and the container body and shall conform tc 3.6.8.
3.5.3 Latches. The cover shall be secured to the container body by
latches mounted on the container bogy and latch hooks mounted On the cover.
The latches shal! conform te Corbir Cabine* Lock Division, American Hardware,
Tem Niimbia. 1LO7IA ~ MNinlemnm | xé-~bk iy 0772712 '7 CC_IN? ~r antizal and +hao
1t{em Numper S04, O NIEe10i Latldln I1UIHU€I L=0332018-¢—-323~J0uUd Ul ©yua ! airu tnc
iatcne and hooks \hc]'l Le mounted on the caver and cont tainey body acn
1 [ - i i A1 -0 o LA LA B LI v N LR A - - - o
specified on the applicable specification sheet (see 3.1).

3.5.4 Venting. The container body shall be provided with tubulgr vents
tc permit gases liberated by the celils of the battery to be purgec. These

vents shall be located as shown on the app'icable specification sheet (see

< 1)
J.t /.

3.5.5 Receptacles. [Fach battery shall include, as 1ts electric

|
connections, a receptacie ds showh ull the appiicavie specification sheel (s3¢e
3.1,

o

3.5.7 Ceils  HWher ce"; are furniched ceparately from a battery, they
shall be furnished in a wet discharged, but fully formed (see 6.4.6) state,
with the terminals shorted, and compiete with the proper amount of electrcoiyte

to provide a level of 1/8 to 1/4 inch above the baffle 2 hours after charging

by the method described in paragraph 4.5.1.4.2.

3.5.7.1 Ce!l Mountings. The cells shall pe removable but securely
mounted in the battery container such tnat they are not adversely affectec by
tests performecd on the battery tc determine it compliance with the
requirements c¢f thic specificarion

3.5.7.2 Cell container The cell container shall be made of high
strength, non-porous, alkali-resistant polyamide. Tne surfaces of containers
chall nave a2 cmant+h £inichk fran frAam nitre ARlAasw_hnlect rouar cnnte or Dther
Sita i nHagve a QIR LY LI B N i1 TT o PtLa, VIURTIIVIC D, UM P A LR A4 (SRS -
deformations.

205 7.3 Lell Termingic . The <ize and spacing chall be ay tpertfiec n
the applicable specificaticr wheet (see 3.1 Contazt surfaces of the

terminals shall not be obstructed by insulating compounds.
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3.5.7.4 Cel!l Sealcg The c<eals between cell terminals and cover, and
cover to cell container shall be so constructed that the ceils shail be
capable of meeting the requirements of 3.5.7.5 and 3.6.13.

a. Cell cover to case seal cure methods.

2 Hot water cure by inverting the cell and immersing only

*he seal area in a hot water bath.

3. Machine applied heat seal applied locally to the seai

area.
3.5.7.5 Electrolyte leakage. There shall be no evidence of electrolyte

leakage during the performance of any of the tests specified in Section 4.

Venting of gasses containing entrained eiect olyte s permitted during cra-ge.

3.5.7.6 Ventec filler cap. It snall meet the requirements of the

~

applicable specification sheet (see 3.1).

. 3.5.7.7 Cel) plate separators. fach ceil! plate separator shall incluage
a laver of Permion P-2291, manufactured by RAI Researcn Corporaticn,
Hauppauge. L.l1. New York 11787, or. Celgard 3400, manufactured by Celanese

[aBolle]

“orpo-ation, Charlotte, Nortn Carolina 28232,

5.5.7.7.% Resistivity. Trne electrical resistance of tne materie’:.
measured in a 31% solution of potassium hydroxige at +25° 1°C 3afrer a meximun
24 hours immersion at room temperature shail not exceed:

Permicn P-2291 Celgarg 3400

16 milliohm - in® 10 milliohm - in®

e

3.5.7.7.2 Thickness. The thickness of the materiais, when dry, shal!

be:
Permion P-229) Celgard 3400
0.0012 + 0.00C3 in. 0.001C + 0.0001 in.
2.5.7.7.2 Cell electrolvte mix (for Permior P-229) only). The cell
electrolyte mix in each cell shal’ consist of the foilowing stock solution:
a. | cc Emuiphogene BC-€1C «General Aniline anc Film {orp.,

New YOrk, NYJ.

b. 75 gm Oxidized Cellulose Powder (fastman Chemical Products, Inc.,
Kingsport, TN).

C. 110 gm Lithium Hydroxide Monohydrate (LX 350 CB 884-Matheson,
Coleman and Bell).
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d. 1 liter Deionized Water.
e. 28.03 liters 36° to 40° baume Potassium Hydroxige.

3.5.8 Operating position. The battery shall be capable of operating in

an inverted positionr without lcss of any electrolyte from the cells, when
supjected tc tne test of 4.6.76

3.5 3 Corogion prevention. A‘ r L‘ne batterv nas been assembled, atl
expcsec metal surfaces of the rei intercell connectors and associatec
hardware shall be coated with a corrosion preventative compound which meets
the requirements of MIL-C-16173, Grade 4. Care shail be taken not to expose
rubber vent valve sleeves, vent openings or current carrying surfaces to the
corrosion oreventative film. Coating snall be applied everly anc withcut

voids.

3.6 Examination and test requivements.

3.6.7 Corrosion resistance. External metal o~ component parts of each
zell anc pattery shall show no evidence of cracking, pitting, chipping,
scaling. corrosion or other deleterious effects afte- veing testec as
specifies in 4.6.1.

3.6.2 Alkaii aDSOrpg.on of plastic mate-ials. HWner tested as specified
n 4 I, statciiomate-ial thall chaw an cracks oF olictere and shall not

'w=1gﬁ morz than 2.5 percert ‘n weight or 2.0 percent in anv dimension.

.3 Alwali vesistance of elastomer materiai. AlY eiastomer materiais
used in the batte-y shall show no cracks, blisters, or other geterioratior
after being testec in accordance with 4.6.3. Material of pads, gaskets anc
O-rings sna'l be seiected tc provide adequate seal and minimize compression

3.6.4 Venting test. Vented filier caps conforming tc the applicable
jcation sneet (see 2.1/ shall vent at 6 - 4 psig when tested tc ¢.£.4.

3.6.5 Color and marking.

3.6.2.1 Color. The coior of the container and cfover except latches.

e

halc-gowr nocks, other external hardware, pads ang liners, and identification
marking of each patterv shall conform to FED-STD-595 within the range of color

numecers 15090 1o L

('S

TR oY PR
?’ NICA RV o

3.6.3.0 Marking.
i 2€.2.2.7 Ce)l terminal marking. Positive terminai markings snall be

‘mpratied 3 emndiced with a ‘40, Negative terminal markings shal! be
imprezszed or emnossed (-). The poiarity marking shai: be piaced as close as
nnssible to the terminal on the cover of the cell. The pesitive half of the
cell cover shail be pernanently dyed red. Minimum width of the red band shall

An Yaece dhan N ine
O TEY> Litan U.S IHLH

8

Cr o«
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3.6.5.2.2 Cell identification. ¢tach ceii shaii be provided witi
permanent identification vesistant to 1.300 « 0.025 specific gravity KOH
electrolyte when tested in accordance with 4°6.2. Fach cell shall hav

manufacturer s name, military part number and date code (see 3.6.5.2.5
impressed or embossed on the top of the cell. Marklng on one of the two
targest vertical surfaces of the cell shall pe in accordance with the
raguirements of MIL-M-1323 and she'! show the following:

informatior Reguired Exampie
Battery. Storage, (Ce !> BATTERY, STORAGE, (CELL)
Mrlitary Zell Part No. fsee 3.7) MB81757/1-6
Nationai Stock Number NSN 6140-01-**r-***
Mititary "C" Rated Capazity 3C0AR/1HR/BCF /L. G5V
Contract Number rae

Manufecturer Fart Numbe:

(*** = F°'] in applicat’e information)

3.6.2.4.4 battery 1gentitaication.  talh pattery snaii nave TS

‘r:atxon marting ¢ilk screened witn an epOayv Overiay., Or equa:, that

tmpervious to 1.300 » C.C0I8 specific gravity KOF electrolyte, in accorcance
RIRES

(9]

with aopllbaoie specification shee: (see 3000, Marking shall be *n white
print per MIL-M-13231. The marking snall show the following:
nformation Reguirec Esampe
Battery, Storage BATTERY, STORAGE
Military Ratésanrvry Daré ~ M1 ?CT Q"
44!L\JI~Y [ S VR S [ N L AN L NV B B A A -
(see 3.1

Military Battery Tvpe Designazion B-433 A/A
+If Requirec ty Ingivioual Specification®

5 {Inciude Applicatie Rerlacement R
from MIL- B~ S§1757 7 /f or /9) MSI4a33-

Miritary Cell Part humber Reguivec <Ce!l Required (MB1737/ -5’

Nationai Stock Number NON GG 0 T
\ [~1+3an (nAminal)d 22 VYAlte

dUdLaye Vi na s &= VUi Lo
Maximum Weight Max. Wt. 81 1ibs.

Military "C" Rated Capacity 30 AH/1HR/80°F/18V)
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Contract Number il
Date Code (see 3.6.5.2.5) Date Code ***
Manufacturer's Name e
- s - ko e 1~ DS 4 'm -~ [ R X1
dlUIdLlU er > Fdri L WNuinper

3.6.5.2.4 Battery caution marking. Tnis marxing, in accordance with

applicabie fperifica*ion sneet (see 3.1), :hall be in white printing ir
accorgance witn MIL-M-13237. It shal® pe 'mpervious o 1.300 + £.025 specific
e 1A N om Y e TN T e cb=10 bha Ye,aend N~ wn o~ +*ha anrli-cakle
Qravily RJdn erecutr e NViE o alhe e 1oCldiEgd dy shown on the app i iLaduie
cnerifirarinn cheet (tee ~ 1) ana read as follows:
B A S L L Q2L C L A i -~ i Ly luuu “oJ s TNV D .
“CAUTION" 0.375 « 0.030 inch lettering height
*hif battewy shal be serviced 0.20C - 0.03C inch lettering height
O"! ‘n an author:-ed P]Ck&e-
cadmium pattery srop. A1) ce s
witnin thic hattery miast have the
" LSRR LS e ) UuLLL\: LLLA® s Iy & v o L'y
same manufacturer s part
number
RECEFPTACLE 0.50C + 0.J30 inch lettering heignt

-~ T -~ C [T S T ke A e RS g E RS Ml cadn dhe mAnth AanA

J.0.0.0 .0 Vate Cult riie e W cwult Siidai oiid bodl o o3 LT LT nauni Lt a i
vear of manufacture of the batrery and cells by means ¢f & four digit number
‘n ownich the firgt twl ¢igits incicate the montn of the vear anc the last Two
cigits ingicate the yvean Months ea~'iev *han the tenth thall be indicatec by
a single digit precedec by "0'. When tne manufacture of & battery and celi is

completed during the last three working davs of the month, or the first tn-ee

working davs of the subsecuent month, tne manufacturer is permitted to use
ner mont t

eitner month as the codec month of manufacture.

3.6.5.2.6 Battery pola~ity marking. The polarity shall be

rnnsp1cuou3|y arg durably markec on the battery container and adjacent te the
cerm nalt as showr or the app’icab’e specification sneets (see 3.1,

3.6.& Insulatiop recistance A11 current carrving parts shai’' be
- T adasd £ oma &b - boo Li o - N Tha mecs Y ndimen vrAaciectanra ot unnr AN
mnsuiated 7rom the Battery Containey ine 1nsSuidation resistance Oeiweel dafny
Fuirvant Fareuinm rayd oanmA tha Re=+rarcy ~antzinav chall he ahove nne aqohm
[ rrent Ldi'_\lllg MG L alrg LT v LT vy vt ciiic Qi UT aulUvyT UNHIT b wunin
guring one minute of test ir accoroance with 4.6.6.
3.6.7 Dimerzions and weights.  The dimensions anc we'gnts of bpatteries
ansowe’ s Lna T Le dal STowt oh the up;f‘:ﬁt oopecitroratior sneet e I
- -~ ~ -~ i n . s o S damsdman -~ £ e
3.6.8 Container body to container cover seal. ine gesign O tne
PR R R S Tt m A am Al mmim s e ebhall ha eciinb dhad whnan +haocan
pattery contairner podQy dand CoOntainer COover sSndili U Sulifl Lilal, wieh Lliese
sva Vatrhad FrAavveartly +ha lAce in nracciire (whan +he caal ic tectoed ner
dalT jatincuy LurigLitry, LT 11Uy Jil PITOauUl T vwihicis e avut 13 Lol P
4.6.8) shall be less than 2.75 inches of water

O
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ium carbonate (K,CO,). Cells from the battery shall be

3.6.9 Potass
tested for carbonate content in the electrolyte. The electrolyte shall not
rantasn ¥ _ N rAanrantratiAar Aradstay Fhan &0 rame /1 4se o btocbaAd b
LWVHILG T N2 LW 3 LUDHILTIHILT a L Ul glCﬂLCl chianht vv glal-)lllLL‘l whnei Le>SLed i
accordance with 4.6 .10,

3.6.10 Altitude. For the discharges of 4.6.15(¢c), the minimum
discharge time to the specified cutoff voltage shall be four (4) minutes.

3.6 7 A tested per 4. €.20. the
charging curren 1 be recorced every 30 minutes maximum. The charging
currents shall not exhibit increasing values of more thar a tctal of 2 amperes
for & 10 ampere-nour battery. 4 amperes for 3 20 ampere-hour battery, and
amperes for a 30 ampere-hour battery at anv time guring the ¢harge. At no
time during this test sha!l the temperature of the battery center cell exceed
73°C «160°F)Y.  The battery shall meet Requirement 1 of Tabie II1.

7

S0, iz Lyoiong test HJatteries wnen ove leg per d. b 21 at ambiert
J.o. i ! G test. 3at o 6.2 at ambiert
conditions of 4.5.17 1 shall mee*t the minimum requirements as follows:

a. The 5-second voitage for each 20-second discharge shall be 14.C
volts or above {during any duty cvcle discharge).

r Tne 20-second voltage <hail e 12 O volts o ahove (during any cduty

. LRR A= (S = [ v Uue IS &Y o - e Yo oL oo 1% ULl Y O NUU "l" QI\J (VA VarY
cveie discnarge )

. The capactty on the 4eth. 47%tn anc 48tr cvcie sha!! egual or exceed

tnat specified in Table II
C. Tne pattery shali successfuliy compiete 48 Ccycies.

e. At no time guring the Duty Cyciing test snail the temperature o° the
tatterv center cel’ exceed 60°C (140°F

3.6.'3 Internal pressure tes:. 4 ceil, when tested per 4.6.22, shall
ha ~ramamin A€ i brebammaicma o2m tmdacas 1l o P < T 1 a2 £ - RN PP, T,
UT .apal i O WI..H:LGI'UHF':, dlii rnieraadt pr );U?t‘ (O v 1 [ S TCYV 13 Seconas.

3.6.14 Receptacle mounting test. The receptaclie mounting shall
witnstand a puli-out force of 25C - 25 pounds anc a torsional force of € « 0.5

foot-pounds.

5.6.15 Eiectrical per‘ormance ihe d'scnarge cdrrert in amoefes for
Armrr AT e AR Y AA - Ak 1D s .~ e L Rl 1 N T e 7 -~k .
S R T RE IS S S ~£<.IL ERY Ut goué O rownl ol Tadby cdpaciy \\_, ndkll!\:r .
ampere-hours multipiied bv the factor stec in Tabie II. The minimum end

t

[
voltage for eacn discharge *time shall pe the value listec 1n Table I1. . The
temperatures for each discharge time shalt be value listec in Table Il uniess
otherwise specCfiec 1rn the description of the test. Upor failure ¢f the
battery to meet the specified minimum requirements of any electrical test.

onlecs otherwise specifiecd in the description of the test, it shall be
subjected to reconditioning as described in 4.5.1.5, after which the test will
be repeated. inabiiity to meet the specified minimum requirements during the
repeated test constitutes a failure. Should the battery meet the test
requirements, the specified test schedule shall be resumed. For discha rges

conducted at various C-ratings the current shall be maintained within
tolerance of + 3 percent of the specified value.

10

Y OCWUIIU UURESIINN 1S TNnar -~ TNA acrdAibiam a8 L _ _*_ 1 e TTT s vv ey wwr M1
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3.6.16 Environmental requirements. The battery, when subjected to
bnmbas 1irdbad 3o Taoahla TTT ehalY ehA nA -
TeSCS 1TidSLtey it rtavuie Lii, Shal i SHvw v,

a. Dimensional distortion beyond specified limits or cracking of cases
or covers of either cells or batteries

b. Racdical current or voltage fluctuations during any test

¢. Mechanical failture of any part

d. Electrolvte leakage or spiliing of electrolyte at any time during
the test. Venting of gasses cortaining entra ined electrol yte is permitted
during charge

e. Breakdown of insulation, stripping of metal piating from any
component part, corrosion of metal parts, or loosening of protective coating
fFrAm ¢tha hattory FrAn+ainor Ar rAover
i LT uag Ll y LvihiLaaaic (O} (R GL 4w}

f. Deterioration of battery/cell idenzification markings
* 3.6.17 Workmanship. The batteries shall be manufactured and assembled

in accordance witn MIL-STD-454 Reguirement §.

ALLAL
YU

>

ITY AQCIUIRANCE PRNAVICIONCS
tdail N3 v AS4Un

VNI o NV iNo
4 17 Responsibility for inspection. Uniess otnerwise specified in the

contract, the contractor is responsible for the per*ormance of all inspection

requirements as specifiec hereir. Excent a3 otherwise specified ir the

cont 'act, the contractor may use nic own or any Other Facwiwr?es suitacie for

am it e e CeA A Eimam harainr nlaecce

the perf formance Of the inspection reguirements specified herein, uniess
disapproved by tne Government. The Government reserves the right to nerform
uiya pplu‘lcu U_y [N - Uuitlllcl 19 [ - Tonng oL - [ = i N ~ | v
any of tne inspections set forth in tne specification where such mspect]ons
are deemed necessary tO assure suppiles and services conform tc prescribed
requirements

4.1, Inspection system. The suppiier shall have and maintain an

L" = A e omom o om oaa P Y T ek AT | T ACHYTNO

nspeciion sysrem in accordance with MIL-1-45208.

4.2 [(lassification of inspection

a. Qualification Inspection. A qualification inspection shal]r
consist of tests accomplisnec on batteries. battery components anc materials
submitted for gualification (see 4.2.1)

I Niinlidy mrmmfEmvmanmecrns SmemartisAn Tne mAnality roanfArmanre

[N UUG"Ly LU Ol matice Plio T L LV THIT yua tLy LU U miairie ©
inspection shall consist of tests conducteg on proguction samples to determine
compliance with specification requirements and for qualification re-evaluation
vsee 4.3.1 and 4.4)
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4.2.1 Qualification inspection. Qualification inspection shall be
performed by the Government on samples of comporents, materials and batteries
furnished by the supplier. The samples shall be representative of the
components, materials and batteries proposed to be furnished the Government

e

components, ma
under cqntra t and shall not be produs the use of any equipment or
* producticon. Qualification
2

procedure tha* wi'l not ncrmally be ug

inspection or these samples :ha Tobe < dat a Govornmeh* test faciiity
and shall consist cf N3 t1on the
i it
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on of batterv compcnents ard materials. Three (3)

tle batteryv component: anc materials, treated ard
atteriec, sha''l be

T osamples snhal. bLe

h of applicatle
fc re for fazpyication ¢f firisned o
vy Aw

iroaccordence witn tanie 1V

4.2 1. ¢ LnSpection Ot pattertes FGdT L4 sampres each of compiete
batteries shall be furrished for intpection 1n accordance with Table V anc in

tne orger ShOwn.

A Y% Con+artimr ~f camrloc TF *ha manufacr+riirov hoernmec npualified

.c . d NT LT L Ot N ./(llili.l-_, 4 [N - ity uav vu [) VT LG O Yoo N
“he sampie Catteriec or wrhich the cua.i€ication it basec will be retainec at
-ns Government agenc. which d9¢ *he tezti-q a7 lorg as be 7 gualifien

6.2.7 .4 Falire anc rvezest  Fa‘lure of a gualification tampie tc pass
any of the examinations cr tests cpeli1fied nerein snall be cause for the
Governmen® tc refuse tc conduct additional testing until the defects revezled
bv the inspectior have beer corrected. With the aporoval of the Government, a
etest mav De allowed witr an ‘ncrease ir The numbes of aguelification samples
a:s specifiec by tne quaiify’ng act:.'ty. Tne cost o retesting shail te borne
bv *the supplier

¢ 3 Juelity confarmarce tecting
v 4.3.%7 Inspecticr of proguct for ge ‘verv. Tne supplier sha'l perform
tne inspections specifiec foo Groups A arc B Trir goe. not relieve tne
suppiier Of nis responsityiity fo: vecforriing any additionel inspection whigh
‘T onecessary to control the qua Tty o the product ang I aisure compliance
witrogll ospe st icaT i cagy pyer s The Goescrment cogpettic cha o oteleos
aki samples foo Srour O testing and shall review 4nd evdivate tne suopiivy

inspection procedur es, anc e<amine hid inspection records. Satterie; and

ralle nradurad indar thic cnarifiratinon will he arcented unon surcecgsfuyl
L1 1y Pruvdulcu uniuct LiiE Yy OpT L I LG rvnr Wi UT GULULOCPLTU UpPUIT JULLT 337 Vil
completion of Group A and B inspection as oulined in Tables VI and VII
respect1velv and provided that Group C samples have teen shipped to the
gualifying activity in accordance with 4.4 Addlt1ona)l¢, changes to equipment
must have been processed in accercarce witn MIL-STD-480 o MIL-STC-481 ac

applicable.
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4.3.1.1 Inspection lot definition. An inspection lot shall be defined
as the guantity of batteries or cells of anyv one tvpe, produced at any one
place of marufacture on any one contract, submitted at one time to quality
conformance inspection. Batteries or cells with no more than two consecutive
date codes shall appear in a particular inspection 'ot. A specific date code
shall not be found in any more than one inspection lot. For a celi inspection
lot the total number of cells shall be divided by ¢13) to determine the iot
size for Group B inspecticons. £Each group of '9 cells shall be cornsidered as a
battery for inspection purposes.

4.3.1.2 Group A inspectior. £Each unit of eacn inspectior Jot of
batteries sha'l be subjected tc the examination and test requirements of
Table VI.

4.3.7.3 Group B Inspection. This inspection, including sampling, shall
conform to 7apie VIl ano procedures of MIL-CTD-1C5 with tects of ezch subgroup
conducted in tne order shown on the same samples. G-oup B inspection shall be
performed on inspection lcts that have passed Group A inspection and on
samples selectec from patteries or cells that have peen subjected to anc met
Group A inspection. Samples for subgroup IT are tco pe selected from units that

have passed subgroup !oinspection. ard the vemainder of subgroup I datteres

may be furnisned unger contract. Samples for subgroup [II are to be selected
from units that have passed subgroup Il inspection and the remainger of
subgroup 1! batteries may be furnished under contract if not usec for Group C
inspectyon. Sampies from subgroup 1II sheit not pe furnished under tne
contract. No shipment shall be mace unti) Group B inspection is completed and
approvec bv the Government inspector.

* 4.¢ Group C inspection. The Grour C inspection shali be conducted for
qualification re-evajuatior by the qualifving activity ir accordance with
Tablec VIII and IY in the order shown. Sampie batteries in guantities
conforming tc Table VIII shal) be shipped by the supplier to the aqualifying
activity within three (3) working oavs after acceptance of tne app.’'cable
inspection lots bv the Government inspector. Samples shall be randomly
selected by the Government inspector. from the entire inspection lot. upon the
successful compietion of the Group B (acceptance) inspection, exclud1ng the

Gvoup B subgroup 111 units. Agcitionally. the sampies snall be ir guantities
specifiec ir Table VIII anc shnal® not pe inciuded in the contract Tot size

Shipment of inspection lcts that have passed Group A anc B (acceptance)
inspection reguirements sha'! be heid up pending resuits of the first 7 days
0¢ Grour 7 incpec*tion performed on samples representing these lot:z. Once
quelifieo. proouction samples successful’y passing the acceptance criterion
are to be accepted until cua\ification ic officially rescinded. Uniess
otnerwise specifiec in the contract tne cost of Government testing shail be
porne by tne Government fOf Defense Subply Agency procurements anc by the
e Sectt

nm~ oA nreAscIirAMAn Yt h)

ac
coimm i ine €ae o3 uy o Ca
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4.4.) Non-compliance. Failure of any sample to pass any Group C test
may be cause for the qualifying activity to initiate action to remove the
supplier from the applicable Qualified Products List. The qualifying activity
shall notify the procuring agency and the supplier of each Group C fatlure,
including details of the failure and characteristics affected. Upon

.
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notification hv the qualifuving activity the sunnliar chall immediately
\.’U\.Il VIJIVI’ “w b V\LJ LIee J\‘VHI 1o 20t 11 Illl‘llCUlULCl}
investigate the cause of failure and further report the results of the

investigation and details of the proposed corrective action on (1) the
process, materials, and components as applicable and (2) all units of product
which were manufactured under the same conditions and which the qualifying
activity considers subject to the same failure. Supplier reports shail be

farwaraad ;o ¢+hao aua lifyving acetivity NFems i P N IR T 3 Y- s T o v e
U WA UEU Ly LITE Quad iy iy doer vy wlLl afl lllylmdL|UH LOPY te e UXULUI'Hg
agency

patteries of anv one type. deiivered under tne terms of any one contract. for
a cell contract lot the total number of ceils shall pe divideo by 19 to
UELQTW??@ the contract lct size for Group C inspection purpeses. tach group of
19 ceils snaii pe considerec a: a bartery for inspection purposes.

¢ 4.2 Conztract lot gefirition. A contract 1ot is the tota! number of

2.4 3 Incpertinn of preorararinn far dalivery  Brppavatiop for de’ivery
thali be examined for conformarce to Section 5. The sampie unit sha“l be one’
rtem, one Ddackage. or cne sh}pcing container.  The inspection level snalil pe
5-2, and tne Acceptable Quality Levei (AQL: shall be 4.C percent as set forth

ey J§1§+xf Ct+tanmnmdarA M1 CTh 1NE
[ A S AL B awv JiLanuarc, TilL=2>1U=i1Ug.

4.5 Ircspection concitions and eguipment

4.5.1 Stanogdrc test conditions. Ali tests of tnis specification shall
Po perfiman T ere FTTo, g coeat e e e dpne cengeyi e spetifion croeng
ANAarAayimeEsmen ~E A ~r -
U oo TR el Ui vire t‘.)L

4.5.17.1 Ampient air temperature. Uriess otnerwise specifiec. &
measurements and tests shaii be mage in an ambient temperature 23° + S°C (73
9°F) at ambient atmospheric pyessure and reiative humicdity.

A

4.5.1.2 Low temperdture. Uniess otherwise specified, alil iow
temperature discharge teste zhall be corducted at the remperature indicatec 'n
the applicable test paragraph with a storage time of 16-72 hours prior to
gischarge. A tolerance of + 1.1°C «(2°F) shall be allowed.

4.5.1.3 Paragraph deletec.

4.5.7.4 <Charcing.

¢.5.1.4.7 Corstant potentis’ metnod. Unless otherwise specifiec.
tatteries snall DE cnargec a' .50 - ..0) voits per cell for one (1) hou' ang
S minutes witn a Dowe source having a curvent capacity of not less than ¢
Limes tne Capaci ravinc of tne battery peing testec

2050800 Constant curvent method. Unless othe-wise specified,
batteries shall 2e charged corstars ~urren* at *the 7 rate 1« 7 percent) tr
1,55 « 0.0 voits per cell *hen (/5 '+ 3 pe.cent) for 3 + 0.1 hours (see
6.4.1). The electrolvte levei of eacn cell shall ne adjusted with deionized
or distilled water to G.25 inch above the baffle 2-4 hours after charge
termination unless otherwise specified.

14
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4.5.1.5 Reconditioning. Reconditioning during testing to this
specification shall consist of subjecting a fully charged battery, with
electrolyte level adjusted to a C-rate discharge and applying a one-ohm
resistor across each cell's terminals when its potential is 0.5 volt.
foliowing a minimum 24-hour stand the resistance shall be removed and the
pattery snhall be charged per 4.5.1.4.2. The electrolyte of each cell shall be
adjusted with oeionized or distilled water to 0.25 inch above the baffle c-4

nours after charge termiration uniess otnerwise specified.

¢.5.2 Tecst equipment and incpection facilities. Test equipment anc
inspection facilities snall pe of sufficient accuracy, quality, and quantity
to permit performarce of the required inspection. Test equipment for
Government verification inspection shall be made available by the supplier.
The contractor sha'l establish anc maintain a system for the calibration of
all measuring and test equipment in accordance witn MIL-C-45662.

4.5.3 Instrument accuracy

4.5.3.1 Electrical indicating instruments. All voltmeters and ammeters
shall pe accurate within + C.5 percent of *he full scale reading. The range
snatl pe such that the readings are taken on the upper half of the scale.
Timers shal) pe accurate within + 0.5 percent. The sensitivity of voltmeters
shall be at least 1000 chms per volt.

stance *o erancec inoati :esf 1nvoiving cischarge

esistance, the to circuis resistance snall pe accurate within
nt

4. € Ixamination and test methods.

4.5.17 C(Corrocion recictance. Sampies of all metal parts of the ce'ls
and/or patterv sha:l compiy with 3.6.1 after being subjected to this test
Additionaliy, a four- oy <i;x:rc* pane! chal’ be fu-nished fo- this test

+

coatec as it woLld be supplied or the zatrery and cont3aining sampie
igentification markings. Soak one-half cf each specimen along its horizontal
length with a solution of 1.300 + €¢.025 specific gravity KOH electrolyte and
¢ilow tc stand for 7 days at 65.5° « 1.1°C (150° + 2°F). Specimens shal® then
pe rinsed. dried. and observed for the requ‘"ements of 3.6.1.

4.6.2 Alkali apsorption of piasti¢c material. Three specimens each two
Ly Lieee inaches, shanl SE Cu Fomogach 2 fforent placvic material cuhmitreq
by the contracton The cut egges may be se‘ued witn tne same resin usec ir
fabrication of the case. Plastic materials normallv containing identification

markinge snali be supplied w'tn sampie markings for this test. After peing
measurec with @ micrometer and weighec in a dry condition (ariec in &
temperature chamber for 2 C.5 hours at 32.2° « 1.1°C (3C° + 2°F) on a chemica!
oaldnce aach specimen snhal’ pe immersed in a covered vessel zortaining 50 cc
of 1.300 « (.025 specific gravity KOH electrolyte. This vessel shail be held
I,
ri

for 7 cays in a temperature chamber at 65.5° + 1°C (1530° + 2°F). At the end
of the heating pericd, the specimens chall be rinsed in water and dried on the

+13 o
surface. The identification marking sample shall be observed for the
requirements of 3.6.5.2.2. All samples shall then be inspected for evidence
of cracks or blisters and shall be measured and weighed, and the percentage
change in dimensiors and weight shall be calculated to determine conformance
to the requirements specified in 3.6.2

5
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4.6.3 Alkali resistance of elastomer material. Three samples each of
[ P PP S ~ “d om e - h o e adm L A ) i dhnamn o a mmdamiral sieaAd e dhAa b b,
pads, gasrkets, U-rings, ecc., mage Ov eirdastomer méiteridt+ USed in 1tne Oatiery
or ral)l chall he immercad fAar 7 dave in 1 20N . 0O N28 cnorifir Aaravityv KNOH
val LT 2101 1 1 (VA - T T LIy ) ’ Uu].) [N 1 DAV AN | ‘: VeV o ApEL T 3| Gvi oy TNAJUT
electrolyte in a temperature chamber at 65.5° + 1.1°C (150° + 2°F). They shall
then be rinsed with water and allowed to dry. They shall meet the
requirements of 3.6.3.

4.6.4 Venting tects.

4 6§ 4 Lmhient a3r tamnarative tect (coe 4 5§ 1 1) The vented filler

UL T C','.:L’LI'L a o Lt'llk}flﬂk_ulc LT oL N OC T i oo V. 7 . L YUORILOL W LI R B B S |
cap shall be attached to an adapter to which a variable pressure source of
compressed air is connected. The air pressure shall then be adjusted from the
jower limit to the higner limit and returned to the lower 1imit specified.

The vented filler caps shail meet the requirements of 3.6.4

A - 4 , 4 + P P A T Y~y Thka abheis- bmard 2k ko~

4.p.4.2 Low tlemperature test (3e¢ 4.5.0.cJ). ing adGve (e3l sha i Ce
repeated at -30°C <="3°f> except that the vented filler cap shall be
conditioned at -30°C (-22%F) 1n zir for 48 + 1 hours The vented filler caps
shali meet the xequxrementg of 3.6.4.

4.6.5 Visua! anc mechanica’ . Samples of batteries and/or cells, acs
applicable, shail be examined tc verify that the basic materials, compcnent
materials and parts., design and const-uction, marking and workmanship are in
accordance with ¢!l the requirements of 3.5, 3.6.5 and 3.6.17, anc Table X,
and tnat ail screws, nuts, ©r DOITy gk Liunlened (u Lhe tuigue Spel fied Uy
the contractor

4.6.6 Insulation recistance. The insulation reziztance ¢f a discharged
battery snall be measurec between eltner battery terminal and the expcsed
matsl AF thn Jabrbk e s mmmsmmnmemr ui ek MY CTN 2N Mnot+had 2ND Tocr CAands +3Aan
e ita | Ui Ll iotilh ooyl udilLe Wi ol Ml =210~ U . I LU Jvas, TS L LU LUl
B, for one minute, and meet the requirements of 2.6.6

4.6.7 Dimensions anag weight Sampies of batteries or cells a3
applicable shall be examined tc verify Ccompliance with the requirements of
3.6.7 for dimensions and weight.

A £ 0 IR T < Vo SYas B S s - en= ) et Tha badédney wy bk

&.0.0 Lonta thies gOuyY LO LORtatHIET Loved STat Lol e paitile'y, wilLh
the cover secured (latches applied normaliy) <hall have a manometer attached

h ver secured (latches applied normaiiy), shall have a manometer attached
to one of the battery vent: anc aiv pressure, ecuivalent tc 55 inches of
water, appiied througr the othey battery vent and sealed at that leve: for two
minytec Tne manometar shz ' he vedd at *he instant of attaining anc seeling
in the requirec presiure and ageln at twCo minutes a“ter the sealing. The
batterv snail meet the reguirements ot 3.¢.8.

Z £ Q Carxri*y AYc-rbkacAo Af+ov- hodnn r~ravAn~ In 2ccAvYAarre widhk

e N Lapac oLy U')Lllﬂ‘g’: Al Le UT iy Liiadr Yoo e QU LU Qi oo
4.5.1.4.2, the battery shal! pe stabilized (per 4.5.1.1). It shall tner be
discharged and meet Reguirement N¢ Tatle 1. Discharge shall be continued
until end voltage is reached
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4.6.10 Potassium carbonate. Conduct the capacity discharge test of
4.5 9 the required number of additional times to provide a total cof three
discharges. Following the third discharge. the battery shall stand on open
circuit for one hour, after which the battery shall be charged in accordance

with 4.5.1.4.2. Fcliowing a one-hour stand, electrolyte from five cells shall
be tested by the fol.lowing method or equal:
8. Accuratelv measure C.5 ml of electrolyte from a cell using a

measuring pipette. Tne electrolyte leve! in the pipette 15 measured tc the
bottom of the meniscus against the top mark of the pipette. The measured
electrolyte sample (V,) is then emptied into a 250 mi Erlenmeyer flask.

the electrolyte sampie in the flask add approximately 25ml of

b. To
distilled water which should cover the bottom of the flask. Add 2 drops of
pnenolphthaiein indicator to the sample turning it pink.

C. Titrate the sample with C.1 normai hydrochloric acig (HCI) to an

end point. The end point is reached when the pink just turns cclorless.
Record the volume of HC) required to reach the end point (V:).

o Tr +he colorlesc sample add one droo of metnhyl purple indicator.
The sample shoulc turn green f it contains potassium carbonate (K,CO;),
or viclet if no potacsium carbonate is present. If the sample turds green,

trate the solution to an end point. The end point is reached when the

D obafe tng ot end point arrars the greer

SGIUTHOL Luitis valiet.  (owlt LiTlC
sample will turr to a grey-blue cclor. The addition of one or two drops of HCI
will turn it to violet.)> Record the additiona’ volume of HCl necessary to
reach the viclet end point (V).

e. The strength (normality) of ar alkali can be determinecC by
sitrating a known volume of known strength of acid against a known volume of
alkali:

1. Voovaoo x NoooL-0 = Voo 4 x Noooy
11. (V,-V3) x N, x 56.1 = grams Free KOH To find the percent of
3 KOH in sample use
v, liter Chemical Handbook
P11, 2 v Vo o w Ny 687 = grams ¥ CO. in sample
TV ten
Wwhere
V. = measureo volume 0° eiectrolyte sample
V. = volume of HC! required to reach ¥OK colorless end point
V, = additional volume of HCl required to reach K,CO; viclet
end point
N, = normality (strength) of HCl

TYFILAL DLnorvmire
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molecular weight of potassium hydroxide (KOH) = 56.1
One-half molecular weight of potassium carbonate (K,C0,) = 69.1

f. the electrolyte shall meet the reguirements of 3.6.9.

£ titralyzer (automatic titrator) may be used in lieu of tne
manua! titration proceaure providec the titralyzer is at least
equal to the manual procedure in accuracy

&.6.11 Humidity and ¢harge retention test. wWith the cover securec on
tne battery and cnargec per 4.5.1.4.2, it shall pe subjectec to the humigity
test of Procedure 11. Metnod 5C7.1 of MIL-STD-810. Tne axis of the "niet andg

iy f\i*]pf sentc tha'l he rgr,.‘\"!cﬂ with tha enviranmon*ti) ~hamher z'r £1ny
fter completior of the test periog, accumulatec water may be removed “rom the

3
Aft
battery and the battery shall deliver 75 percent of Reguirement No.1 of Tabie
II. ang snall meet the reqguirements of 3.6.16.

~

4.6.12 Mechanical shock Batteries. cha~-ged per 4.5.1.4.2, <hall be
supjected tc the shock test of Procedure I, Metnad 516.2 of MIL-STO-810. A
shock tests 'on batteries shail be mace with the cover secured. The batteries
shnall De snockec i1 & normal upright position and in two accitiona: mutua'ly

4

veroendizglar directiong foom the wprtizal Howsver  Thew tngl] not re
b A men mbaslAad . ke sime i AA AALis AACI®LAR limAn »nm;lnf\hn ~F tha chAs
mouli Loy Vi DHOULRYU PTEoLiE Up s iUy Uowili pouo s LU UpLDi L 1e it U T QTR
pnases of this tecst, the patteries shall be examinecd for the reguirement: of
3.6 16, After examination, the batteries chel meet discharge Reguirement
No.1l of Table I1

4.6.13 Vibration. Tne batteryv. charged per 4.5.1.4.0 with cover ir
I, JE O U VT P R U S W e mf Dememadiie T e~ ~
bvidite, Sha. oe bULJELLEU Lo e V?U7cLluF tEs. o, Tmrulbddui e 4 cLive L,
Metnod 574.2 of MIL-STD-81C. Vibration tests at high and low temperatyres
shall not be reauired. The batteryv shail be mounted oniy in the normal

upright position (see 6.4.5) with the cover secured in place. During the
vibration test, monitor the open circuit voltage. Upon completion of the
vioration phase of this test, the battery shai' meet discharge Requirement
No.? of Table II. The current anc vo tage vaiues shal!l be observed during the

Al crhar Tima koo o~y s~ - A vAamNYeamandes ~AF T L CE
ursonarye. Hrie vd iminea TO1 Cne lt’qul\'.'llCHLD Ut 2. 0. 1T

" [ SR PN

{8y Sna' i U €xaf
4.6.74 Temperature shock. The batteryv, charged per 4.5.1. 4.2 sha!
ther be subjected tc the thermal shoch test of Proceduyre 1. Metnog 503! of
-STL-8iC. except that exposure periods shail pe 4{-C, +C.5) hours. Upon
compietion. tne battery shall be ctabilizec per 4.5 °.7 anc shal! mee:
¢rscharae Requ1remen N>l of Tabie II. The pattery sna'l pe examinec Tor tne

.- - Lo T R W ot
":‘UUIYt'lllt‘”».» Ul J.C. 0.

4.6.'5 Alt-rpde. This test shail consist of tne foliowing steps:

a. Fully charge the battery per 4.5.1.4.2

b. Immediately place the battery with cover in place (on open
- a2 AN P - am mam i 8 e e e ome e o ) ..L-_L_- P R I T . TE amcom..dem s Y omim o~ -~k owanboa .
cireuit’s 'nto dn e”vl’u”me“l.d‘ cnamper andg witniit 13 mifnutes 10wegl Liie Liidinpet
Nnracciira ¢~ cimiilata +ha hinn¥ reanditiAance at+ AN NAN faod
"l Toour L rmuiaLlc LS o reTniy LA L L o) UL N, NN LI I S

T M8 T s UATIS MNO Ye il ‘TS
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Discharge battery at 9C rate to an end voitage o

c.
to determine compiiance with a minimum discharge requirement of

d. Charge battery at 1.50 + 0.01 volts per cell under conditions
established in step b for two hours.
€. Open circuit the battery and, within 5 minutes, return the
chamber to ground ambient air pressure (see 4.5.1.1)
f. Repeat steps b, C and e
g. Inspect the battery for physical defects per 3.6.16. The
battery shall meet the reguirements of 3.6.10.
4.6.16 Salt fog. With the cover secured on the pattery, it shall be
e e AL TIIVIYe 0 bace AF Dencadiara 1T Mathad KNG 1 Af MIL_STO-R10 .,
supjected tC tne 54!t TOg 1e€sT OF rrOCEAUTE 4, MTLiby Juo. Ui et mo ™oty
AFtav rammintian ~of +he toct neriod. the bartery shail meet requirements of
rLET LUmp i orual Ui S A ST 8 =R S § Yo, voT V¥ Y i
31.6.16
4.6.17 High rate, low temperature discharge
a. Tne battery snaill be charged as specified in 4.5.1.4.2 and
ored under the speci“iec temperature and storage conditions (See 4.5.1
t. Tne battery snall be discharged at the 9C rate per Reguireme
3 of Table II.
¢. Tne foliowing snali be recorded:
231)  Tne terminal voltage. 5 seconds after the start of
discharge
v A 2
(27 The elapsed time for the voltage to drop to the enc
©oitage after the start of discharge
A Da++ary ehall mant Aicrharaa Reauirament No . 3 of Tab]e 11 or
. DALLET Y Snigti WiTol UioLi@i yc Acyu -0 S V.o U
tne applicable specification sheet (see 3.1}
4.6.78 Twenty-seconc pulse discharg
a. Crarge battervy as specifiec i1n 4 S.1.4.2 at tne ambient
cemperature specifieg in 4.5.1.°
o Stabilize battery per 4.5 1.2 anc giscnarge at the rate
specified by Reguirement N¢. 4 Tab.e 11 for 20 seconds at -17.8°C (0°F;.
C. Rest on open circuit for 120 seconds.
dG. Repeat b and ¢ immediately.
e. Repeat b immediately.
f. Total cycle time 300 seconds.

1
1

e}

.20

nt
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The following shall be recorded:

ul

(1) The terminal voltage 5 seconds after start ot each
discharge.

r. 2 [P PU (SR -1 AL PRI | Py PR b ¥al PP |
ine terming! voOildage ol (He €Ny Or ealll cu-sELONU

Fa
{

PN
r.
~

r—e

n. The battery chail meet diccharge Reguirement No. & of Table I
o =17.8°C (0°F .

4. 6.19 High rate cischarge, operating position.

~ Thn battnry ~h3ll ha ~hsrand ac erorifiod in £ € 1 4 2 z2nd
a. LRI SR O o S G N stiad Ut Liial yTuo as ST i T v S L d. 0 50 Grou
stored uynder the specifieg temperature and storage conditions.

b. The battery shall pe discharged at the GC rate as specifiec in
Requirement No. ¢ of Tatle il. [luring the first two and one-half minutes
ofdischarge. tne battery she!: be 'n tne inpvertec position.

Auine ehall kha rarnrd
oo >4 |0VV VT rTTLVL U

-
u .

[q]

onds after the start of

[

() The terminal voltage. £ se
gischarge

. . . . P
1
i

Tage to orop tC the enc

\()\ tage d

el

)

d. The pattery snail meet the reguirements of 3.5.5 ang shal® meet
discharge Reguivemen® Nc.l ¢of Table I11.

4 6.20 Temperature r;se anc fioat test. The battery, with cover
removed and chargec per 4.5.1 4.7, shall be placec in a tempevature champer at
A0 n0m~ AN AT r Ao, B R R o T W Iy S, P e N R R N el VA =T I o S
“ = 2L vielo + 2.4 00 UNTI Tne UTemperature &7 e eielirOryie 1h the
rontar ol rvoearhec +no amriont temnoratinre nf the cnamnhet At thig
Lo riec L LIS S L ) -t LATIINZ T O TE & DALY A o LS - N TR T . ~ ~ -
remperature the pattery shal’ be immediateiv discrharged at the YT varte for 5
minutes Immeciateiv following this discharge, witn the battery still ir tne
champer at 4G°C (T2C.2°F), & conctant opotent: al charge of 1.50+.C1. -0 voits
per cell shall be congucted for 24 + Q0.1 hours.

The patte v will ther be stab’tizec and drscnargec per 4.5.7.1 at tne 1C rate

-~ thn cnari€fin~a AanA unltanr Vs i taan fime ane rontar SL L) rtamrer 2T ore ki)
Ly [ R QT F TTe TIHiC v Lot . A tauc . Looie oatie LTiiec (. ' conSY T G cur O 211G i
ne recorded throughout the <2t The nattery 3ir3 pe examineg for compiiance
witn .6 16 anc sha'’ meet tne recy vement: 2 2.f6.01 anc keauirement K¢ of

Tapie I1. NC water adcitiore she:l be mace after placement 2f tne battery 'n

the cnambe

4.6.21 Cyc'ing test. The battery shail be tested and the center cel.
T S S B U U PP U PR VAP UI U S
stidlt e monrioreyg 1ot teimper atui e Lt QUynovu e Liie Ltes .

a. Prprnnd1f1nn1nn The battery shall be charged per 4.5.1.4.2
I.

and discharged oer v 4.6.9 and meet Reguirement Nc. | of Table I

o
O

- . - - v . P Y& &4 n 10
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b. Duty cycles.
(1) Charge per 4.5.i.4.¢
(2) Rest on open circuit for 2 hours

(3) Discharge through a fixed resistance of

= (0.600 where:
R = onms
C - rated capacity in ampere hours as “ollows:

Discharge for 20 seconds.
Rec* on open circuit for 260 saconds.

e AR

Uiscnaxge for 2C seconds.

T ~é =) 3 o}
Tota) time 300 ceconds.

voltage reagings sha'l be taken at 5 seconds
anc at 20 seconds after start of each dgischa~ge.

(&, Within 3 + 1 seconds after eng of second
discharge, charge per 4.5.7.4.1. Repeat

(2) apove, repeat (3) apove.

() Repeat (&) cortinyousiv for 45 cvcles
tcotal.
¢ Cycie 46. Charge per 4.5.1.4.7 Discnarge per Reauivement Ne.
© of Table II to specifiec end voltage.

ycle 47. Charge per 4.5.1.4.2. Adjust electrolyte Tevels
with distillec or deionized water and record amount added. Discharge per
Reguirement No. 1 of Table 11 to specified end voltage.

e. Cycle 48 Charge per 4 5 1.4.0. Discnarge per Requirement No.
1

cr
2~

£ Reconditioning will not be permitted quring tne duty cycles

g. The test shal) be terminatec upon faiijure of the battery t&
meet any one of the specifiec reguirements of 3.6.1C.

4.6.27 Interna. pressure test. Adegua*elv restrainec cells shall have
gry nitroger o° 2ir at an irterna) pressure of 20 + ! :1q ar ambient
femperature (see 4.5.5.1) appliec tc tnem through an airtight adaprer t¢ their
venting aperture. The source of pressure sha'l be shut off and the pressure

~

maintained in the cells for a minimum of 15 seconds. The ceils shall meet the
requirements of 3.6.13.
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3 Receptacie mounting test. A special grooved steel shaft simiiar
amninAa chafd AF +he hadtbor s o~y AL A r ;e A - e N N P ataE I R Y Y
ulllplllg 2itatl L Vi Lie UOLLEI] qur\,!\ UiosLutiitey L plug ulllu‘"ll”g (8w

MIL-C-18148, shall be so inserted in the receptacle socket that the socket

pins are secured in the steel shaft. A tensional force of 250 + 25 pounds

shall be exerted against the socket pins. Following this test, the steel
shaft shall be subjected tc torsional force of € + 0.5 foct-pounds. The

receptacie mounting shail meet the requirements of 3.6.14

-

w
je]

CACE ARTNG
PACKAGING

5.1 Preservation-packaging. Preservation-packaging snall be ievel A

5.7.1 Army procuremerts. For Army procurements Onily. the reguivements
€ A Nl e ke el k=11 oA T~ \;—n’\gd\nﬁa WEEE 3 cn I rAAATY
Pu palRayinyg Stiail i Ue e aLLQiualce w Ll DF FTOULU /I

£.1.2 Clearing. £fach battery or ce?! snall be cleaned in accorgance
with orocess 2-1 of MIL-P-11¢6.

5.1.3 Drying. tach battery or ceii shail be dried in accorcance with
appi‘cabie procegure of MIL-F-llo.

(@4
>

1.4 Preservation app ication. No preservative required.

.. Leve A packaging. tach battery shal! pe individually pacraged in
accordance witn MIL-P-6063 ard as fc'iows:

O

<. Ms*nr‘:‘r Mﬁ?nr‘.:]r enn "2l mA a7z cnnrifinA hoaroie Coare

- ol 1 mawtc:: 1aily "‘aLc! igai> us2cTuU 2100Q b veT ao APTL I ITU et rau:
and inserts usec for protective anc support purposes snall be constructed of
weathe esistant fiberpoarc conforming tc PRE_F_32C, triple-wall (T
vatietyv. The pursting strength of sheets compinec to thickness of one ingch
sha'i be from 1800 to 2000 pounds per square inch. Other weather-resistant
materiais may be used if the same proLeL ion Y5 afforded the battery without
D . ',-Lo -~ w o~ —~ ~— ~ -~ PPN FEP T B -~ a1 PPN < -L‘ lsSala) - -
fhe b AW ! W"’ng s, wubaye Ui (O -‘CLU'C Y sedi Ihig siid i (SO 1 M T A G o s

5.2.2 Vents. All vent caps and covers shall be tightened and container
vent holes closed by plastic dust ceps. Vent caps empioving a rubber diaphragm
valve or other rubber part, except seal gasket, sha!l be protectec in such a

manne- that undue strain shali not be impcyed on the rubber portion

©.2.% Packaging z2ll: Cellc tha’l be paziaged Leve' 4 ar follows
Prace eacn ce’’ ir g snug-fitting bor corforming tc PPP-E-S66, wvariety |1
PPP_E-676. The boxec cell shall rher be niaced 1n a bhag fabricatec of materia!
conforming tc L-P-37&. Type . Graoe B, Fin>sh | naving ¢ uniform thickness
of 2.0 + C.5miis. The pagc closure snall be by heat seal

5.2.4 Intermediate packaging. A quant’ty of (9 celi:, pbearing the same
maniifFasméiivma.r "o nitmh A e oY o ¥al Anarb aA~anA N S e TNk 8 AA RN C inl o] ~k a1 [ S P B |
aliut gLty <1 > pafl it Huimiuel afiyv packdyeu as spelilieu 1 0.¢.0, sialy pe pidled
in a snug-fitting container conforming to PPP-B-636, class weather resistant
Intermediate containers shall be uniform in size and style.
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5.3 Packing. Batteries shall be packed as specified in the contract or
order
6. NOTES
6.1 Intended use Battery, storage. vented, nickel-cadmium, s used in
P R
a crat o

6.2 Orderinc data. Procurement documents snould specify the following:

“a. Ti*le, number. anc cate of this specificatior and any amendment
tnereto
. Titie. numper. anc cate of t*the applicavpie specification sheet
see 3.0
c. Battery or ce'l reauired

d. Level of packing reaquired for snipment (see section 5°

2 Wner iough handiing test ‘¢ reguived
f Marking and shipping sampies
5 Place of fing! incpection
£.3 Provisiont for qgua ification With respect to products reguiring
PO D aimr s avae i1 he mads Anly €Aar meAdrTe wRisck ars 3t +the time
uda cLa oo awag: - U> Wi i1 Ut o mauc Uil (Ol MoUJUuUL LS Wil L a4 o, G (SRR =E O R
cet for opening nids, gualified for inclucion in the applicable Qualified
Products Lict whether or not such prodults have actuallv been so listed by
Tnat gate. Ir the absence of 3 Qua‘w‘.ec Products ;ists, these same
qualification tests shail be conoucted as Firss Article or Preproduc*1on tests
witn the prior apprcval cof the gualifving activity. The attention of the
suppiler 1s caiied to this reqguivement and manufacturers are urged to arrange
em maiin +mAa memAil,te bRt bhay nvran~cn A AFFar +hn fadaral CAvarnment tocton
LWJotidavye LY .uluudk.L) Lila o LHIT Y P WVPU LW wi i Tl LiIc [BR~R " A= S Iy AV T TS o LT o Lvw
for gua'lification ir order that they may be eligible to be awarded contracts
orderc for the products covered by this specification The activity
recponsinle for the Qualifieg Products _ist ic tne Naval Air Systems Commanc:
nowever, informatior pertaining to cualification of prcducts may be obtainec
f-om wWeapon: Quality Engineering Center. Llectrochemical Power Sources
Divicion, Attr: 3052, Naval Weapons Suppor® Center, Crane, Indiana 4752
2.4 [efinitions.
£.4. 7 Fuyl v ThargeC patteries Batteri1es sna' ' be considered fully
cnarged wnen ”haraeﬂ 1N accorgance with 4.5 0 0.2
n4.c Fuily crscharged tattery. A Tuiiy giscnargeg vattery shail pe

1

zevd volits per cell.

~a
W)
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6.4.3 End voltage. The end voltage of the battery is the specified end
voitdge term

inating a specified discharge rate.

h.4.4 Cycle. A cycle is a combination of a charge and discharge.

6 4 5§ o mal unr-icht position Perpendicular t2 the plane of *the
hoyizon.

£.4.6 Fully formeg. Batteries ancd ce'ls shall be considered fully
L omiimamd € b ks bmas s bm bimn mmdimd o dleaeas 2T Al Y Akl A dmle
PO HieU i LHt'(v fhigvt Leel LHOYL'Jt‘L, LG Lile MU L wiigi © a il agvailavie cauni byl
oyide nas peep convertec to cagmium metii angd both hydrogen ang oxvgen Gases
were evoived at close tc stoichiomet~iZ ratios.

6.5 Verificat oo iripectior e frcatior oy the Goverrment will te
limited to the amount Jdeemed neces<ary to determine compliance with the
contract ang wiil be ilimited 1n severity tO the gefinitive gquality assiurance

v liedAane scrahlichad Yn Fhic cnarificztiAn anA thna ~nntract., The amAnnt A€
U TS U T et 21T W [ [ R S HTL i “ a bl [Gan1 Qitw Lire _,Jl! PUiC QiU L U
ver ‘ficaticen inspecticn by the Government may be adjusted to make ma x imum
Jtilizatiorn of tne contractor ' < quality control system anc *the guality history
of tne Droduct see 4.2).

6.t internaticnal ¢t nquoi:atwaw, Certain provisions of th's
specifyzetion are tne subject of internitional standa-dizZation agreement (ASCC
LIR STANDARD 12715 ang STANAC 35740 Wnen amendment revicion or cancellation
of tnis soecifﬁcation ic proposed which wiil effect or violate the

rte-nationa’ aareement concernec. the preparing activity will take

aﬁpf»FPIA;e reconciiiatior actior (hroudr ‘nternational standardizer
Channe s, INCiucing cgepartmenta’ standac0izZatiorn offices. 1T requived.

¢ CQup CoCosts. Lriest ctherwise specified in the contract. the
coat of ;u»g.nment testing vha’l Ce 0orne b, tne Government for Defense Supc'y
Agen:y proccrements and ov the suppi ier for single sewv1ce procurements. An
estimate oFf the cost for Covernment testing for cingie service procurement:
for use oy oa supplier at time of preparcation of tids, mav be cttaired from *ne
Naval Weapons Support Center, Code 3052, Crane, Indiana 47522.

&.&6 Cnanges from previous tssue. The margirs of thic specificatior are
markeg with aste~isks to irgilate wnere Cnanges (aod"wﬁr<, mocdificaTions,
covvectiont, deleticons) from o tne previgcus TisJde were made.  This was done at @
convepience Oniy anc the Government assumes no liability whatsoever for an;
trazcutanior trothnece rotatton: Erdgerc and conmtraczenrs are cautionag tc
evaiuate the reguirements of thic document based or the entire content
ivyacna-~*ivue AY +fhe marciral nAa*tatriAant and ralatiAanchin to the 12ct nrevimnc
RN - € X SRR AR < CHT NG G [RE G S B RO L GHiu T 0 au by Jidiig W [ LT TG oL TV iUl
1Tsye
e LTng AL Foaper Ty AUyt

Navy - &S Navy-AS

A -~ _ - AR ~ PR . | W, Y AN Ia¥ ol o e BB
RIr rorce - 11 \Froject e 0iIsU-UDH S )
Av-mas o

ﬂllll)’ - n

Review Activities:
Air Force - 99
Army - AV

User Activ-ty:

Pl - - Falad
Coast Guara - CG
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TABLE I. Material/component specification requirements
Material Applicable specifications Methods of
or components or requirements test (see 4.6)
Metals 3.6.0 ) 4.6.1
Nickel pliating QG-N-290 Where applicatie
Machine sCrews, FF-N-836 cr fF-5-6G2 Where applicabie
studs and nuts
Connectors, Intercell QQ-C-8¢C¢2 Where applicabie
keceptacle MS350G anc Mi.-E-81099 4.6.23
Moidecd plastic parte I.€.2, MIL-M-14, Type MFE 4.6.2
flastomers 3.6.3 4.6.3
Poivamide material 3.6.2, ASTM D 4066-82 4.6.2
Class PA 1371, PA 611 ang
P£ 312LC2B0OO0OOO
TAB_E II.
Performance reguirements.
Multiplying Minimum voltage at
Reguire- Minimum factor tc end of discharge 4
men? giscnarge ootair for 1G-cell Discharge
nymper time discharge temperature
current from Batteries Volts/Cell
tne C-rating (Voits)
(1) 1 nr 1.0 18.0 - 0.9472 (See 4.5.1.1
(2 5 min 5.0 4.4 - 2 0.758 (See 4.5.1.1.
(3 3 min 9.1 3.0 -~ 0.684 -30°C (-22°F:
(4 60 sec.*® 25.06/8.C ¢ 18.C = 0.947 -17.8°C (C°F
{3 pulsesg
of 20 sec
gach withir
5 minutes)
1/ Discharge to specified minimum end voltage
2/ Discharge for specified minimum discharge time
3/ 17.0 volts minimum at 5 seconds

25
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4/ 13.0 volts minimum during discharge
S/ 12.0 volts minimum at 5 seconds after the beginning of each pulse
6/ The discharge rate for each 20-second pulse shall be 2Z5C initiaiiy
and shall decrease linearly to 5C cver the 20-second time period.
2T/ Ml oo vim 1 & o mn £ n -~ b ~=11 jaye 1 | S - L LA T NP P
ri riaimum voitayge 101 ealn et a4t 1 nour OF the 1o ftdate uisthnatl ge
(inttial ranarity toc+ nnlivy)
AN N U SR B & L—UVU\.ILJ (SR Y \_IIIIJI.
TABLE 111
Battery testing.
Cuanminsdimne armA dAarc e TAard mavrameasr
CRXAmingtiOns ard testie POl pa s agdgiajp'h
Humidity and charge 4.6.7]
retention test
Mechanical shock 4.6.12
Vibration 4633
Temperature shock 4.6.14
Altitude 4.6.15
Sa’i' Enn 1/ A & 1K
e Uy R G I ©
Temperature rise anc 4 620
fioat test
i/ Nov applicable tc cel’ procurements
TABLE 1V.
Quaiification inspection of components and materials.
Reguirement Me thod
Test Par+ Paragrapn Paragraph
Correosion resistance Metal parts 1/ 3.6.) 4.6}
Alkali absorption of Flastic parts 3.¢6.2 4.¢6.2
plastic material
LYy 2 rocictan~n ~¥ Clacenmeorvr P S A £ 7
LA AN * LIS ORI B B S 3 i Ut Qo LuVinT ! - L - = v -
giastomer materia’
Venting test Venteg fiiler caps 3.6.4 4.¢.4

1/ Container, cover and latches; external cell terminal hardware;
intercell connectors and hardware, etc.

26
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TABLE V.
gualitication 1nspection of tatleries.

Sample ~umnber Req 't Mo+thce of

Eraminasions arg Tests ! ° 3 4 preéra inp. para
- \ ‘ EE D ¢ v 8
Visual anc mecnan (& : X ' Dok 308
I SR
N N cdiammn v y I 6.A 4 ©
Irsuiation vesictanie X X 4 3.0.0 r.o
] 3 v P o F -
Timenzicons ang we 977 y : g ’ L 4of
T4 R S8k
Containes oooy to cdne g v 5 3 .
tziner coover ceal
Tapaci sohartge Y v € ) TR TRIE L6 G
cadpacllivy Jisondrue SR
; - , v R s T
Fotassium cargorate > X N
4umigity ang navae ' Tos -
retention test S
Vbm mbeman s m =l mmm v Y t\‘ v 15{*" f F -
e a1y R .
2616
Vibration : x S AE . 2
< iC
Sz “ ot o
Temper-atuive hCoh ’ : S

. ¢ *
S3't fog : o
b ive ]:.',. T v - lE‘(:‘JE K P
temperati ¢
Twenty-secsne Luose RN -
gischarge:s <2 ealnh’
3 : 1 acr
iow temp - .. 570
(oo
- v 1 - DR b -
~3ynh ATE VT TTNg o -
SDETITING £t
. S ‘ < : 3,645k, N N
Temperature rice and 301508
float test :;..7.'... I
- A 1E



o < ~ - Ao [ —~L O W 4
guarrricdanion inspeCtion Ov bdiler!
Test Sample numb
ng Examinations and Tests z 3
17 Cveling test x X
15 Irternal prezsure cect X d X
{radl el
o S
PG Receptacie mounting X
tess
iR Do
Grcup A Inspectior.
Srour Inspe .
Sxamingtions keguirement
favagirant
vicua  and mecghanica KO I T ARG I B
Lo rTion CteltsTarce o KN
interna. pressdre test 3.0.03
voe o
R R
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VIR MTM AV e
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Tl S I
teortinueaurs
Req'mt Method of
para. ‘nsp. para.
3.6.18 4.6.21
o A LA
> 2 “ . D.oo

Me thod of
inspectior
paragraph

4.¢.22
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Group B Inspection
Group B Inspe
Method of ' .
Inspection Requirement inspection
Examination and tests AQL ievel par~agraph paragrapn
Subgroup 1
Dimensions and weight 1% tl 3.6.7 4.6.7
Container booy to con- % i1 3.6.8 4.6.8
tainer cover seal 1/
Venting test (2 vented 1% i1 3.6.4 4.6.4
filler caps/batrtery
Subgroup 11
Capacitv discharge 2. 5% S-3 3.6.15(#1) 4.6.9
Twentv-second pulse dis- <.5% S-3 3.6.15(#4" 4.6.18
charges (3 €acn’ 1ow
temp. -17.8°C (2°F?
Subgroun 11
Temperature rise anc £.5% 5-1 3.6.07, 4.¢.2¢C
float test 3.6.15#10 &
3.€6.16
Internal pressure test 6.5% S-1 3.6.13 £.6.22
1/ Not applicatie for cell procurement.
TABLZ VIII
Group C Inspection
Subgroup samplie size
Total Numper of
5 . N - o A 3 - - TT Ty T
contract ot size batteries of 19 cel. groups i Il il
1 thru 280 Kl 1
281 thry 50C ¢ < Z z
501 thru 3,200 g 3 3 3
3,201 thru 10,000 12 4 4 4
10,001 thru 35,000 15 5 5 5
35,001 or more 21 7 7 7

o
O
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TARLE Tx GROUP C INSPECTION
Requirement Method of
Examinations and Test Paragraph Inspection Paragraph
Supgroup i
Zapacity Discharge 3.6.0E g 4.6 G
ajtituage UL 3608 4.6.15
Cviling Test KN 4.€6.21
Internal Pressure Test 3.0.13 4.6.2¢
(5-Celi/Battery)
Toharann 17
‘_’_‘_"__!5"‘1\"“ b -
Capacity Discharage A5 ED 4.6 9
Humidity and Charge Sohoin oF L.6.11
Retention Test 3.6.0¢
High-Rate Discharge and 268 R 4.6.16
ANrava+sinn DAactr+v3iAn
UMT L Ly oo | A .
Internal Pressure Tec<t 3 502 4.6.22
(5-Celli/Battery?
Subdroup ail
Capacity Discharae R 4. €.9
High-Rate, _ow-Temperatu<e 2R R (ER 6.6 17
[ischarge
emperature Fise anc 7lcat 3605 (0 4. €.2C
600 306006
Internai Pressure Jest R 4.6.22
75-Cell‘Battery)
30
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TAAam+ F3 +i~n Af Adaofortce
Jdugire i i LIV vl ULl v w9
Method of
Numper Description inspection
- N ; . viso_ o)
! Electrical contact surfaces abstructed by Visiua i
insulatiorn compounds
2 Pitting or blow holes on the external cell Visual
container
3 Electrolyte leakage and quantity of electrolyte Visual
4 Location and polarity of terminais not as Visual
specified
5 Terminal and identification markings not Visual
asz specifiec
& Terminal seal! miccing or defective Visual
/ Lerroson visual
o Dawdbirige ~f FAveinan ma+e: 2! \‘isua]
o) [ R G - R O L B R LR L - =
9 Insulators or insuiation missing or damaged Visua
10 wWelds containing biow hotes. Cralls, O Visual
slag inciusions
i Burrs on battery container. cover oF Visual
SsmtavrrnnnartrinAa havnAwzro
el Luninice L inrniwg MA wwa ©
12 Improper cclor on outsige ¢f container angd Visuyal

™MUO N/71Y7 71 . NA Y 78 271

cover
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Phsde (Gl=Usts AsuSL
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
toc ngid, restrictive, locse ambigucus, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not relaied to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your commenis were received and are being
considered.

v not be used to reguest conies of documents nor to request waivers, devis

specification requirements on current contracts. Comments submitted on this form do not constitute or |mpl) authonzation
tc waive any portion of the referenced document(s) or to amend contractual requirementa.

(Fold along thu line)

(Foid slong thu line)
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NO POSTAGE
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IF MAILED
IN THE

UNITED STATES

rinsirvronranare usene | BUSINESS REPLY MAIL

FIRST L ASS PERMIT NC 12502 WASHINGTONC

i
|

POSTAGE WiL. BE PAID BY THE DEPARTMENT OF THE NAVY

Vaval Alr tneineering Center
E5su-2315, H. Treacy
Lakehurst, ~N.,J. OB733
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(See instructions - Reverse Side)

STANDAROIZATION DOCUMENT IMPROVEMENT PROPOSAL

1. DOCUMENT N UMBER

2. DOCUMENT TITLE

3a. NAME OF SUBMITTING ORGANIZATION

4 TYPE OF ORGANIZATION (Merk one)
N

b ADDRESS (Street, City. Btata. ZiP Code

D MANUF ACTURER

OTHER (Specify!

5. PROBLEM AREAS
a Paragraspoh Number and Wording.

L Rucominancaed Wording

- TSR I P

¢ Ressor/Rastionaie tor Recommendation

6. REMARAKS

7o. NAME OF SUBM!TTER (Lot Frrat M11 .

Optionet

b WORK TELEPMHONE NUMBER (Include Area
Code;, — Optionsl

¢. MAILING ADDRESS (Street. City. State ZIP Code) — Options!

8 DATE OF SUBMISSION (YYMMDD)




