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BATTERIES, RECHARGEABLE, NICKEL CADMIUM SEALED

This specification is approved for use by U.S. Army
Electronics Research and Deve]opment Command,
UepartmenL of the Army, and is avawlaole for use by
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1.

SCOPE

€.

1.1

Scope

This specification covers portable,

sealed,

nickel cadmium batteries.
for dindividual

Detailed electrical and physical

rechargeabie
requirements

batteries are specified on specification sheets.

12 CYacecr€fsmat+tinm
e L LIAGDOD 1 iLa it iVils
.2.1 Tvoe designation. The type designation of nickel cadmium.
sea]ec rebharoeab1e batteries shall be in the followina form (see 3.1).
BB- 411 /U
Component Battery Type Installation
number indicator
(1.2.1.2) (1.2.1.3)
1.2.1.71  Component. Rechargeable batteries are identified by the
two-Tetter symbol "BEY foliowed by a hyphen.

. Beneficiai comments (recommenaat1ons, aoawtwon , dejetions) and any ﬁertinent‘
U T s bm el imam S Lt An~iimant chnritlA hn adAdAvacecad +n -
adia wWnicn nmidy D€ 01 Ust l” lmpluvnny LHI) GQoOCuimeny Snuu1d UT auuicoscu vy
Commander, US Army Electronics Research and Development Command, ATTN:
DELET-R-S, Fort Monmouth, New Jersey 07703, by using the self-addressed
Standardization Document Improvement Proposal (DD Form 1426) appearing at the
end of this document or by letter.
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1.2.1.2 Battery type number. The battery type number identifies the
basic design of the battery (see 3.1) and consists of a three digit number.

1.2.1.3 Installation indicator. The installation indicator identifies
the equipment the battery is used 1n, i.e., /TAS, or if "universal," j.e.,

LENU PR

/U indicates use in various eguipment.

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. Unless otherwise speci-
fied, the Tollow1ng specifications, standards, and handbooks of the issue
11sted that issue of the Department of Defense Index of Spec1f1cat1ons and

taadadsAan Favm o n~m+ oma
°+=ndarﬂ° (nGDIQS) SpGCTf?Gd in the solicitation form a part of this bpcbl'
fication to the extent specified herein,

SPECIFICATIONS
Federal
QQ-N-250 Nickel Plating Electrodeposited
Military
MIL-M-14 Molding Plastics & Molded Plastic Parts

Thermosetting
MIL-P-116 Preservation, Methods of
MIL-M-13231 Marking of Electronic Items

STANDARD

Military

MIL-STD-105  Sampling Procedures and Tables for

Inspection by Attributes

(R S UL VR V) [S AV Vo

MIL-STD-143  Standards anc 5pecwf1cat1orsg Order of,
Precedence For the Selection of

MIL-STD-202 Test Methods for Electronic and Electrical
Component Parts

MIL-STD-454  Standard General Requirements for Electronic

£quipment
MIL-STD-810 Environmental Test Methﬁds
MIL-STD-889 Dissimilar Metals
MIL-STD-45662 Calibration System Reguirements

ekl - RaBF-) 1M £o“3sS(IrM11c1T.0yr =-_ri&~A 11 o [ =4

(7L #&4IITI 11! O i™0vN1i SAJILIMMA AL VMV ANIAL AN

1 Y1 b,



——

~—_—

Downloaded from http://www.everyspec.com

MIL-B-55130A(ER)

2.1.2 Other Government documents, drawings and publications. Th follow-
ing Government &ocuments, drawings, and pub?icat1ons form a part of this

2.1.3 Order of precedence. In the event of a conflict between the text
of this specification and the references cited herein, the text of this
specification shall take precedence.

(Cop1es of spec1f1cat1ons, standards, handbooks, drawings, and publica-
tions required by manufacturers in connecc1on with specific acquisition
functions should be obtained from the contracting activity or as directed
by the rantrartina Affirar)

wIIC WUV U\v\ulilg Vit iwes ).

2.2 Other publications. The following document(s) form a part of
this spec1f1cat1on to the extent specified herein. The issues of the docu-
ments which are indicated as DcD adopted shall be the issue listed in the

current DoDISS and the supplement thereto, if applicable.
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Nation ssification No, A-3 and No, 14

0

(Application for copies should be addressed to the American Trucking Associa-
tion, 1424 16th Street, N.W., Washington, DC 20013).

ASSOCIATION OF AMERICAN RAILROADS
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(Application for copies should be addressed to the Consolidated Classification

L %o 8 VA | gudl Tooatd

Commwttee, 202 Un1on Station, Chicago, I11inois 60607).

3. REQUIREMENTS

3.1 Specification sheets. The individual item requirements shall be as
specified herein and in accordance with the applicable specification sheets.
In the event of any conflict betweern the reguirements of this specification
and the applicable specification sneet, the latter shall govern

3
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3.1.1 Selection of specification and standards. Specifications and
standards for necessary commodities and services not specified herein shall
be selected in accordance with MIL-STD-143.

3.2 First Article requirements. The battery furnished under this speci-
fication shall be a product which has been tested and has passed the first
article inspection and testing specified herein. When specified in the con-
tract or purchase order, the contractor shall furnish first article units in
accordance with 4.4,

3.3 Parts, materjals, and processes. Parts, materials, and processes
shall be such as to enable the battery to meet its performance and other re-
quirements, as specified herein. Rating and derating values shall conform to
Requirement 18 of MIL-STD-454. VWhen deemed necessary by the government,
certification from the source of the part, material, or component shall be
required (see 4,3.1). When a definite material or component is
specified, it shall be in accordance with the applicable specification,
drawing or requirement listed in Table I.

3.3.1 Dissimilar metals. Unless suitably protected against electrolytic
corrosion, dissimilar metals shall not be employed in intimate contact with
each other. Dissimilar metals are defined in MIL-STD-889; and shall meet
Requirement 16 of MIL-STD-454,

TABLE I. Materials and Components

Inspection Method
Materials or components Requirements paragraphs (See 4.5.1)
Case (Battery) 3.4.1
Metals 3.9.1 4.8.1
! Pressure Release Device 3.4.3 4.10
(Cell) }
Nickel Plating QQ-N-290
|
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3.4 Visual and mechanical. Batteries shall meet all the requirements
Dof this specification after inspection in accordance with the following
paragraphs.

] Battery case. The battery case shall be capable of ma1nta1n ng
ified owmens1ons aur1ng tne life or the Dattery The ba
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3.4.i.1 Protective jacket. The metal battery case shall have a pro-
tective Jacket which shall meet the reauirements of 3.10.1 and shall

N-,—e

be a minimum of U UUJ 1nChes \ U/bd mm) tn1CK. Tne Dattery plUS the pFO-
tamttiin Sambad slal]l mamd dha ASmame A a = MA”&F ~E Fhn \hnWHp k1na
tecive JaCKEL Shnidli meegt Ui UIWCHDXU”CI IEQUI cHien Ly Ui L appiivavic
cnarifiratinn cheoote
SspelitTilatilil Sieels

3.4.1.2 Color. The color of the battery jacket shall be white or as
otherwise stated on the applicable specification sheet (3.1).

£.2 Terminals. The size and location of the terminails shall be
ed in the applicable soecwfwca ion sheet (see 3.1 ). Contact
f the inals shall not be obstructed by insulating compoun
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24 21 Terminal seal The seals between battery terminals and batter v

3.4.2.17 Terminal seal. seal etweer batte: 2
covers shall be sc constructed that the batteries shal? be capable of me
bthe electrolyte leakage requirements and the cvcle 1ife requirements of

Yappilicable specification sheet.

eting
the

[ 3 4 =11
b

esealable vent mechanism. A reseaiable vent mechanism shall be
into each battery. This mechanism shall be designed to release
ess
cy

pressure of the case and above the normal nnpratlno DY

a|xo

viie Q@ QuUuuv<T

The

The mechanism is intended to function only as an emergen
o} protect the battery against abnormal pressure buildup (see 4.10).

d on applicable

an accordance WWTh
1N aClovGarnict W

3.4.4 Labels. Each battery shall have a label
er ;han the following:

SDECTf]C&LTOﬂ sheets (See 3.7). Mark1na§ on t
MIL-M-13231. There sha!l be no information on

~—
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3.4.4.1

~

following dat

1:1!
tmrﬁ

BATTERY, RECHARGEABLE BB- -
NICKEL CADMIUM SEALED

(VOLTAGE) (CAPACITY AT)

-..
m
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1/ The nomenclature of the battery required shall be placed here, such as
Battery, Rechargeable, BE-412/U (see 6.3).

BATTERY, RECHARGEABLE BB-412/U
NICKEL CADMIUM SEALED

1.20V 4.0 AH AT 0.80 AMPS

NSN 6140-00-921-3670

nnnnn

DAABO7-83=C-Mj2Z

0583
JOES BATTERY COMPANY
POTTERSVILLE, NEW JERSEY

3.4.4.2 Date code. The code shown shall indicate the month and year of
manufacture of the battery by means of a four-digit number in which the first
two digits shall indicate the number of the month and the Tast two digits
shaii indicate the year. Months eariier than the tentnh month shall be &

nnnnnnnnn AnAd ki HAN Lilham o haoa+t+ram: 90 A~amnlatad Aitvmsnma +ha Taecd
DIHHIC Ulylb PleCUCu vy Voo WIHTIH a palicry 1o CLUNIpIELTUu Uur iy L 1asti

three working days of the subsequent month, the manufacturer is permitted to
use either month as the coded month of manufacture.

3.4.4.3 Charging and warning label. Each battery shall be furnished
with complete instructions for charging of the battery. Instructions shall be

ol " - - . c n PR Laa !

uvliarye a c CU”btd”L curreric i A S U K 1O {Nuurs ).
Tomnoavratiivme Amnvmina rhavan chanlAd ke hatuusann ANCE (EOLY anAd
pCipCracuw’c Guiand Chnarge S5n0utG OC OCLWESH v ¢ (O o, dandl
100°F (32°C). WARNING: DO NOT incinerate or mutilate
battery.

The warning statement is considerec par:i of the charging instruction.
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3.4.4.4 Term1na1 marking. Positive terminals shall be identified by +.
TE€ msmama S awras Akl A mamadtasiin dammanalas chAantld ha SAands£finad hy
it ospace 1o GVGlldUIC, Heyacvive Leriiinails dlivuiu uc jucuvii icu vy -

—

3.4.5.1 Parts. After fabrication, parts shall be cleaned in accordance
with good commercial practice. Cleaning processes shall have no deleterious
effect. Corrosive material shall be removed completely.
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fter assembly, batteries shall be cleaned thoroughly
ticles of foreign material
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leakage around the terminals or cover to case seal of any battery at any
time prior to or during the performance of any of the tests specified in
Section 4, except the internal pressure test (see 4.5.2.3).

3.4.6 Electrolyte leakage. There shall be no evidence of electrolyte

3.5 Workmanship. Batteries shell be processed in such a manner as to
pe uniform in quality and shall be free from defects that will affect their
1ife, serviceability, or appearance, in accordance with Reguirement 9
of MIL-STD-454

3.5.1 Parts, materials, and processes. Al} parts, materials and pro-
cesses used in the fabrication of the batteries covered by this specification
shall pe of the proper grade for tne purpcse intended and shall not adversely
affect the 1ife of the battery.

’ 2.5.2 Commercial parts. Commercial parts havinc suitabie properties
may be used wnere, on the date of invitation for bids, there are no suitable

standard parts.

3.5.3 Standard parts. With the exceptions in Table I, MS and AN
ndard parts shall be used where they suit the purpose. They shall be
tified on the drawings by their part numbers.
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3.5.4 Materials conformina to contractors' specifications. Materials
conforming to contractor’s specifications may be usec provided the specifi-
cations are approved by the Government and contain provisions for adequate

tests. The use of the contractors' specifications will not constitute waiver
or government inspection.

3.5.5 Welding. Welds shall conform to Requirement 24 of MIL-STD-454.
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3.6 Dimensions and weights. The dimensions and weights of batteries
shall be as shown on the appiicable specification sheets. Dimensions
cehall ha AatiAand Av masciivad arcrnivat+onlu +an Aoatavrmina ~AanfAavmaneca
QAT vucC 3uugcu vi HCa oul ©Tu u\.\.U|U\.CI_y LU UC LT IHITIC LUV U TRV CT »

3.7 Attitude. The battery shall be designed for operation in any
position and shall meet the specified capacity, voltage and electrolyte
leakage requirements specified herein.

3.8 Battery condition for shipping. The battery shall be furnished
in the discharged state. For the purpcse of shipping only, the battery
may m~Armtaan m 4+~ 1TN0 AL '14-!‘ vatard ranacraity and c+311 ha AAancaidanvad Aae
HIUJ culiva il U}J Lo 1O UG FGLcCu bG)JClblby atiu >4Cel1 i1l T LUliDluTicu Uuio*=
charged.

3.9 Chemical requirements.

3.9.1 Corrosion resistance. External metal parts of the battery shall
show no evidence of Cracklng p1tt1ng, chipping, Scas1ng, corros1on or
other deleterious effects after being tested as specified in 4.5.1.

_.a

3.10 Electrical reauirements

3.10.7 Insulation resistance. The insulation resistance between either
terminals and the jacket shall not be iess than 0.1 megohm when tested in
accordance to 4.17.

L
il aniperes 1v

A YA 2 DavC€asnrinn~n Tln A2 enboimma Smrmm b 3 Ao nina
J. UL reriurniicalice . e airscrdrye currente | Iozacit uisoiia
chall he equ 121 +n +he naminal wvatod ranarcritu (r,v' +1nn\ in amhera-hntire
PSRN AU I W \v“ u (VA3 (SRR IRASZIANE I N AV ) [ S S \JurJu\l ) VV \ v 1 Vllh LR AT W | TINM O
multiplied by the rate factor shown in the applicable spec1f1cat10n sheet.

The temperature of discharce and the minimum end voltage shall be the value
listed ir the applicable specification sheet. Inabjlity to meet the specified
minimum requirements shall constitute a failure. Should the battery meet

the test requirements, the specified test schedule shall be resumed.

3.11.1 Operating. The battery shall meet the temperature performance
requirements of the applicable specification sheet.

3.11.2 Non-operating. The batterv shall show none of the defects
Tisted in 3.7Z wnen subgebteo to temperature shock in tnhe range of

1oN0T =m0

160°F (71°C) to -70°F {-57°C).

3.12 Environmental test reauivements. The battery when subjected to

S ayl
tests listed in Tabie Il shall show no:

a. Dimensional distortion beyond specified limits.

b. arp ¢ current or voitage fiuctuations during any discharge
od

efi

T U')

¢. Mechanical failure of any part.
d. Electrolyte leakage.

e. Diminution of the ratedcapacity specified in the applicable
specification sheets, following the performance of each test.
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TABLE II. Environmental test

Tests Test paragraph
Temperature Shock 4.9.1
Mechanical Shock 4.9.2
Vibration 4.9.3
Overcharge 4.8.1.1

Unless otherwise specified in the

4.1 Responsibility for inspection.
contract or purchase order, the contractor is responsible for the performance
of inspection requirements as specified herein. Except as otherwise speci-
fied in the contract or purchase order, the contractor may use his own or any
ctner facilities suitable for the performance of the inspection requirements

snecif wed herein, unless disapproved by the Government. The Government
reserves the right to perform any of the inspections set forth in the specifi-

catior where such 1nspect1ons are deemed necessary tc assure suppiies and

services conform tc prescrloeu requirements.

£.7 Classification of Inspections. The inspection reauirements specified
herein are classified as foliows

a. Inspections covered by subsidiary documents including components
anc materials inspection (see 4.3).

AP A
rst art 4.4).

[ [
U. Fi

c. Quality conformance inspection (see 4.5).

(1) OQualitv conformance inspection of equipment before packaging
(see 4.5.1).
(2) Packaging inspectior (see 4.5.5).

4.3 Inspections covered by subsidiarv documents. Inspections required
under the appiicable subsidiary documents form pari of the inspections re-
quirec¢ by this specification

4.3.1 Samples of components and materials. For those items that are
not referenced by a subsidiary specification three samples of components
and materials, treated and processed as they would be in the finished battery

shall be inspected.
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4.4 First article inspection. This inspection shall be performed by
the contractor unless otherwise specified in the contract. It shall consist
of inspection and testing specified in Table III and shall be performed in

the order indicated. If a different test is indicated on the app]wcab1e
specification sheet (see 3.1) perform that test in place of the estabiished
+necd+ DunnAiirdyann mau ec+annt afdrnanm +ha eamnlne ciirnmrnrefii1Ty ~Aamnladrad +lan
LCOoOL . rruvuucC L vl ay osuvar e ai Ll LT SAHIPITO SULLTOD I UT 1Y LuliiviTiLtu LIt
196th cycle of the 1ife cycle test. For batteries with cycle reguirements
less than 196 cvcles, all the cycles must be completed prior to start of
production.

4.4.1 First article compliance report. The contractor shall submit a
compiiance report with any battery type that is submitted for acceptance.
The report, complete in detail, sha11 be submitted regardiess of whether the

+ncte +n dotnavmina ~amnTdiancn
LT oLvo LU UT LTIHIINIIT LUl 1arivc W

at the contractors facilities, a

“S 3 gvverar v VI S "R O PSSl

ties. The contractor's report shall indicate to what degree the equipment
complies with each individual electrical, mechanical, or other spec1f1cat1on
requirement. The degree of compliance sha11 be expressed in the report

by the use of the same terms as those used in the specification to express
the requirement (see 6.7).

h enardfairatainn nmamnnsmamante anma AL~ AA
HoopTLiiivatiuvl lc\{ulxchlcllba ar c LUlluubLCU

vernment facilities or indenendent facili-

-

Dc+

4.4.2 Sampling plan. Unless specified the contractor shall furnish
12 first article samples selected at random of each batterv type on order.

4.4.2.7 Cycling schedule. The samples (no. 9@ thru 12) shall be given
the life test of 4.8.6 at the start of the first article testing, and shall

meet tne capacity and number of cycles specified in the app11cab1e snec111-
cation sheet (see 3.7 ) However, see para 4.4 for SDGC'lal Dr‘O'\'lb‘lunb H:ga'r ng
+lhn nimkhan A€ Furlae vwantiirad A e+ ot nnndii~tian
LI HunpcT vl beICD lC\«{UIlCU Ly QLA L pPruYduCL IVl

10
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Discharage as specifiecd in applicable specification sheets.

2/
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4.4.3 Definition of failure. The failure of 2a haffprv is defined ag

follows:

a. Failure to deliver the minimum electrical performance as
specified in 3.10 and the applicable specification sheet.

| MNa mndmiad 2 e ~rmm m s e~ mim e b m o - 2o mim it b Lo da

D. uwistortion, CraCking Or predkage 1Cn prevent une patliery
and anvy Nnf 1+c rAamnAanante fvam matina with o ~AavimacnAnAInA navnd A madn
asru wul l_) v Lo \a\Jl!l}J\Jll\_lth PLUnt o mmaa L Ilt’ WLt a “urn Cayu'lu |’|3 PGI v Ui Ha =
taining its electrical leak-proof requirements

4.4.3.1 Degree of failure. The batteries shall be considered unacceptable
if any of the sample batteries numbers 1-12 fail to pass the inspections of
table III as specified in the applicable specification sheet.

*(+rr

to the'group. Any subsequent rerun must start at the beginning of the test
in which the failure occurred provided aforementioned action will not affect
any tests prior to the test in which the failure occurred.

4.5 Quality conformance inspection.

4.5.7 Inspection of product for packaging. Inspection of product for
delivery shall consist of aroups A, E and ( 1nspect1ons. This does not
relieve the contractor of his responsibility for performing any additional
inspectiorn whicn is necessary to control the qualiby of the product and to

assure comp|1anue with a spec1T1caL10n requ1remenbs. The oovernment wi’“

—
—

Voo dn b mm e dae m bl o S JO O A B S ~
TeViEW d”U EleUdte Llie CUHtrdCLUF S IprELLlU“ proceuures d”U BKdml“E L e
nfwramrtAantle anenarcrt+rinn vwarAwvAco Trn adAda+14 +ho nnnawnmgn+ :+ S+e Hﬁc_
CONTraCior S inspecClidn recoras. N agaition, tne SQUVCTImShiL av 1us U
B!
i

cretion may perform ail or any part of the specified inspection, to verify
the contractor's compiiance with specified requirements (see 6. 5) Test
equipment for government verification inspection shall be made available
by the contractor.

4.5.2 Group A inspection. Each unit of each 1spection 1ot shall be
el 2 m ko A n A e amd dlis tammiittammamdes AL TabklAaa TU A A VS [ S -~
subgeciea LU danu jneget L reqguireiericts U iapbics IV dnu v ULIlILl”g =
cena~+inn L oaual TT Af MTI_CTRINS Nicrvat+e Tn+e chnal’ hm fAavmord fram
SQMCTC LIV LT VD 44 Vi L I S S B B LR SRV Ciowvi TULe VLS orniwg (oA LAV RIS SR B AR
units that pass this inspection. Factors of lot composition not defined

herein or in the contract or purchase order shall be in accordance with
MIL-ST0-105. Group A inspection shall be performed in any order which is
satisfactory to the aovernment.

12
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4.5.2.1 Disposition of group A samples. Unless otherwise specified,
group A sample batteries shall be shipped and included in the quantity on
order if they meet the necessary requirements.

TARIF TV - Groun L dingnertinn
PARLE [V aroup spectlion
jl e '
Tnennr+inn Dan nawa Toact nawva NAannawal ANt
41O pTL LIV ncu pail a. rco v puia ICTiITi G| nyLe
Ingn. lavel
insp. Leve
Visuai & Mechanical 3.4 4.5.2.2 11 %
Electrolyte leakage 3.4.6 4.5.2.3 I 1%
4.5.2.2 Visual and mechanical. Samples shall be examined to verify

that the basic materials, component materials and parts, desigr and con-
struction, marking and workmanship are in accordance with all the require-
ments of 3.4.

4.5.2.3 ¢tlectroivie leakage. There shall be no visual evidence of a
white (potassium carbonate) powder around the terminal seals of thne batter
Rftrnvr anarh onus nmantal toct +hoe nutedida AfF oaes hatd+awry en=211 he vrallaAd
mi weli A VR RN IV D ViInnie il v | \,E—Jb, vile VUuLo I dC LV} A SRy ) Uu\'\-:lv\ SQHIG e TVl 1 Cud
over on all sides on drv blotter paper. No wet spots shall appear on the
blotter paper.

13
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TABLE V. Classification of defects for batteries
in accordance with MIL-STD-105

Category oefects Method of
Insp
Critical
001 Gross leakage Visual
002 Zero (0) voltage Voltmeter
Major
101 Contact surfaces obstructed by insulation com-
pounds so that electrical use is affected. Visual
102 Pitting h]nw holes, or other imperfections in
cell containers caus1nu structural weakness. Visual
103 Improper assembly causing parts to be inoperable
and unsafe in service. Visual
104 Weight not within specified 1imits. Scale
105 Location and poiarity of terminais not as
specified. Scale
| 106 Terminal markings. identification label and
f operating instructions not as specified. Visual
| 107 Terminal seal missing or defective which could
| cause electrolyte leakage. Visual
+ 708 Corrosion which could cause mechanical, opera- =
{ tional or electrical failure. Visual
108 Insuiators or insulation missing or damaged
| as to cause electrical failure. Visual
Minor
v 201 Deformation or damage which does not affect
! operation or use in service. Visual
202 Burrs or imperfections which do not interfere
with proper use in operation, assembiy or
disassembly or cause an unsafe condition in
service, Visual
203 Contact surfaces of the terminals obstructed b
‘ insulation compounds. but would not cause
| mechanical or eiectrical failure in service. Visual
- 204 Insulators or insulation damaged, but would not |
| cause mechanical or electrical failure in !
‘ service. Visual '

14
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4.5.3 Group B inspection. This inspection, including sampling, shall
conform to Table VI and to the special orocedures for sma]] samo]e 1nsoect1on
of MIL-STD-105. The AQL's and inspection levels shall be as indicated
in Table VI. Group B inspection shall normally be performed on lots that have
passed Group A 1nspection and on samples selected from units that have been
suoaecneo to and met the Group A 1nspect1on Sampies for subaroup II may be

selected from units that have passed subgroup I inspection.

4.5.3.1 Order of inspection within group B. Group B inspection shall be
performed in that order shown in Table VI

TABLE VI. Group B inspection

1
i ‘ ] Insp ! i Insp
1 Subaroun 1 ADL level an nara
[ ket~ Ao - I [~ A=) NneYy ] vaia
| i
} ......... Ll 2 e ~ f oo A 1 A r r
; Dimensions & Weignt €. I‘ S>=3 3.0 ‘ 4.0.0
i i { |
| Capacity Discharge | 2.5% | 8-3 3.10.2 4.8.2 |
j |
1 TT i
: | i
| Subaroun 1]
| 2uDarodp e : |
| i
| |
| Low Temperature 2.8% -2 ! 3.06.2 0 4.8.4
! i } ;
High Rate 2.5 | S-2 | 3.10.2 - 4.8.3
............ ~ re 3 ~ ~ J A "A A A (e} hi b
Overcnarge Z. i S-¢ { 3.10.¢ 4.0.1.1
! ,’
| |

4.5.3.2 Disposition of conforming aroup E sample units. Unless otherwise
specified, sample units which have been subgected to and passed Group B
1nspec*1on may be shipped agawnst the quantity on order provided any damage

1€ ‘ampne units are resubjected to and pass Group A inspection.

U
(T
T
D.
("
Cu
o1]
o
ot

£.5.4 Grour C inspection. This inspection shall consist of the tests
1isted in Table VII. Shipment of batteries shall not be made until subgroups !
and I1 have met the required inspections anc 28 cycles of the reguired number
o cyvcles of subgroup I have beer successfully completed. Inspection shall

be performed in the order shown.

15
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TABLE VII. Group C inspection
Requirement Test Subgroups

Inspection paragraph paragraph 1 I1 II1
Full Capacity 3. 4.8.2 X X X

Discharge
Retention of 3.10.2 £.8.5 h4

Charae

Charge
Internai 3.5.4 4,10 X

Pressure
Cycle Life 3.10.2 4.8.6 X
Temperature 3.12 4.9.1 X

Shock
Vibration 3.12 4.9.3 X
Electroliyte 3.4.6 4.5,2.3 b hd

Leakage ;

|
4.5.4.1 Sampling plan. Samples shall be selected for each subgroup (I,II,III)

The first samples shall be selected at the start
1C percent of batteries produced on the contract;

in acc ordance with Table VIII.
f the contract from the first

with the exception of contract iot sizes less than 10,000 batteries (see 4.5.4, 1 1).
Tl m o~ ~ e n e D A ~b a1 PP S U R Sy PO, P A U Lomin = lam L2 inmad TN A~~~ L P of
HIEsSe Satipies Shdi b COnstLiLuLe Lne ‘:”'UUP L oreuuiredieny tor Lvne tirst 1V operoeiie v
rat+F+amine nrndiirad Chinmman+t nf hat+rovrioce ch=211 he withhala in+1l cithavranr T and

| V40 35 Vi V) ey ] tC o PI VUL W Ulllylll\-llb Vo vuLiLel 1w [ R AV Iy ] Ve LA ERCNE I B AW IR VY wiiw 1 1 JUV\:’! U\J'J - uriv
I11 have met the requirements and subgroup II batteries have successfully completed
a minimum of 28 of the required number of cycles (cycling shall be cont1nued to
completion). Thereafter, samples shall be selected at random for each subgroup

(1,I1,1I1) at the intervals specified in Table VIII. Shipment of batteries shall
not be withheld pending results of these group C inspections.

4.5.4.1.1 Small contract lot size. For those contracts or purchase orders
whnca +n+al aAnantity nn nrder 3¢ 2 N1 +n 10 0NN [avelindece 211 camnlac) arpun C
LANE AV RS 3 W LU bl wuull\:l DJ Vi Vi GG 1 @ I_’VUI ww LA VU\J \\—I\\‘luu\—d “ Julll'll\—-’[ ] v vur‘ A
samples shall be selected at random from the entire nroduction on the contract or
purchase order; with the exception of the cvcle 1ife test which may be selected from
the first 500 units produced.

4.5.4.1.2 Disposition of sample units. Samplie units which have been subjected
tc the group C inspections in iable Vi snhali not be deiivered on tne contracti or order.

4.5.4.2 Noncompliance. If a sample fails to pass group C inspection, the
manufacturer shall notify the qualifying activity and the cognizant inspection

activity of such failure and take corrective action on the materials or
processes, or both, as warranted, and on all units of product which can be
corrected and which are manufactured under essentially the same materials and
processes, and which are considered subject to the same failure. Acceptance and

N
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MIL B-55130A(ER)
shipment of the product shall be discontinued until corrective action, acceptable
to the qualifying activity has been taken. After the corrective action has been
taken group C inspection shall be repeated on additional sample units (all tests
and examinations, or the test which the original sample failed, at the option of

e
the gualifying activity). Groups A and B inspections may be reinstituted;
however, final acceptance and shipment shall be withheld until the group C
inspection has shown that the corrective action was successful. In the event of
failure after reinspection, information concerning the failure shall be furnished
to the cognizamt inspection activity and the qualifying activity.

TABLE VIII. Group C sampling
Contract Total number E Subgroups i Intervals(approx.
lTot size of samples 1 II IIl © % of production)
T |
2000 or less NA . NA NA  NA | see 4.5.4
2001-6000 i ¢ - - % see 4.5.4.1.7
6001-10000 8 g 4 - see 4.5.4.1.]
10001-30000 16 } 4 4 2 10%
] -4 2 - 40-60%
| I 1
i i ,
1300071-50000 24 o4 4 4 10%
1 5 . 2 - 20-405
{ 4 z - 50-80¢
Over 50000 | 40 4 & 4 0%
; L4 ¢ - 20-30%
1 - r ’ AN SN
I 4 4 4 ; 40-60%
| | 4 4 - i 70-9C¢
4.5.5 Packaging inspection. Packaging inspection requirements specified

herein are classified as foliows:
a. First Article Inspection of Packaging
b. Quality Conformance Inspectior of Packaging

4.5.5.7 First article inspection of packaqino Uniess otherwise specified

in the contract, First article inspection ¢f packaging shall be in accordance
with the Unit Pack Design Validation Requirements of MIL-P-116

4,5.5.2 Materials inspection. A1l materials to be used in packaging
shall be inspected in accordance with the applicable material spec1f1cat1on.

Inspection of preservation and interior
markings shalT be in accordance with group A and B Quality Conformance Inspect1on
Requirements of MIL-P-116. Lot formation and sampling procedures shall be as
specified therein.

4.5.5.3 Preservation inspection.

17
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made of the same materials during an identifiabl t one
time for acceptance. Sampling procedures shall be in accordance with MIL-STD-105,
using a single sampling plan and Acceptable Quality Level of 4.0 percent defective.

TABLE IX. Packinc inspection provisions

NO. CHARACTERISTIC METHOD OF
INSPECTION
101 Intermediate container not as specified Visual
102 Improper closure of intermediate container Visual
103 Shipping containers not in accordance with specifications Visual
104 txcessive cube Visual
105 | Improper blocking and bracing Visual
106 | Ciosure not in accordance with specification Visual
AU R .. . . N e Weight &
WE T ) S g I =
107 Weiaht and size exceed container Timitations Measure 1
|
108 Strapping not in accordance with specification, Visual
1 |
incorrectly applied, omitted sua i
]
109 Marking omitted, incorrect or illegible Visual }
£.6 Inspection conditions and equipment.

4.6.1 Normal temperature. Unless otherwise specified herein, all measure-
ments and tests shall pe made at 73.4 = 8°F (23° = 5°C) at ambient atmospneric
pressure and relative humidity with a minimum storage time of 2 hours between
charge anc discharae except for cycie 1ife test.

L 6.7 low temnaratuve. lLow temnerature char torage and discharge

D <
.00 LUW LG [LIS SR o R R VR 1 > ra

arged
tests shall be conducted at the temperature indicated in the applicable spec1f1-
cation sheets, with a minimum storage time of 16 hours between charge and dis-
charge. Tolerances of specified temperatures shall be kept with + 2°F (x 1.1°C).

rae
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4.6.3 High temperature. High temperature charged storage and discharge
tests shall be conducted at the temperature and for the length of time indicated
in the applicable specification sheet. Tolerances of specified temperatures
shall be kept within = 2°F (21.1°C).

A
.4 T
n 'C

ovT AN
to permit Derformanc
and maintain a system for the calibration o

in accordance with MIL-STD-45662.

ﬂ~£>
O @)
2l @
-

PR
t eq
i+an
ivic

o=

pecti U ity
on. The contractor sha11 estab11sh
11 measuring and test equipment

4.6.5 Instrument accuracy.

4.6.5.1 Electrical indicating instruments. A1l volitmeters and ammeters
shall be accurate within = | percent of the full scale reading. The range
shall be such that the readings are taken on the upper half of the scale
Timers shzll be accurate within = 0.5 percent. The sensitivity of voltmeters
shall be at least 1000 ohms per volt.

4.6.5.2 Resistor and current tolerances. In all tests involving discharge
through a resistance, such resistance shall be accurate within = 0.5 percent.
Dur1ng the chargwng and discharging cf batterie conducted at various rates

P aAd bhasadn tha o~ RE : - £
ed herein, the ¢ t shall be maint rithin a tolerance of
cent of the spec alu

o

1

/

v

e

Uit

ifi
ifi

D M
[ Wb |
D

4.6.5.3 Timing. The timino of discharges one minute or less shall be

.«

meintained within 5 percent. Al1l others shall be accurate within 1 percent.

4.6.6 Dimensions and weiaht. The batterv shail be weighed and measured
for conformance to tne requirements of the specification sheets. A Gauge or
other suitable measuring device shall be used to determine dime ensional

ranfarmanco
WU TN IN N

4.7 Chemical tests.

6.7.1 Corrosion resistance. Samples of &1l metal parts of he battery
shall comply with 3.G.7 after being subjected to sait spray test 1in accordance
with Method 101 of MIL-STD-202 for a continuous period of 100 hours.

4.8 Electrical performance tests.

t.£.1 Charging. A1l batteries shall be chargec by the constant current

method at normal temperature conditions per 4.6.1 at the rates anc for the
]ength of time specified in the applicable paragraphs and specification she

(see 3.1).

—
«
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4.8.1.1 Overcharge. Batteries shall be charged per 4.6.1 at the rate
specified in the applicable specification sheet for the specified number of
hours. Voltage readings shall be recorded and meet the requirements of
3.12.b. The battery shall then be discharged and meet the overcharge test
of the applicable specification sheets and the requirements of 3.12.

A Q 2 Fii1l rFanarity Asecrhavnan AF+aovr haina r~ nwnoA in arrAavdanca et

T e Lo [ S ] \..uyuul\._y Ula\alluli‘—t mni ved Mo IIIS it SL—U 11 ULV UUiIve LA VIR
4.8.1 the battery shall be stabilized per 4.6.1. It shall then be discharged
per 4.6.1 at the rate specified on the app11cab1e specification sheet to the

specified final voltage, and meet full capacity discharge test of the applicable
specification sheet.

2.1 Initiai full capacity discharge. For initial full capacity
e e battery, when subjected to the test spec1f1ed in 4.8. 2 sha11
m 1

enarifiad in +he an
SPCLII iCU 11 LT

iance a
irst three cycles. Any
eved is not counted as p

4.8.3 High rate discharge.

a.

he battery shall then be discharged at the rate specified in
he applicable specification sheet.

c. The following shall be recorded:

—

T ~ SY -1 A pdodn AL HAapn
e E i id ! ne sState &7 4isSCna y

P
Ny
e

The elapsed time for the voltage to drop to the final voltage
spec1f1ed on the specification sheet after the start of dis-
charge. The battery shall meet high rate discharge test of

the applicable specification sheet.

8.4 Low temperature discharge. Charge as specitied in 4.8.7. The battery
then be stored per 4.6.2. Discharge as specified at the low ambi tempera-
o th ge t of

p 1

e
nt
tes

—

\/
v

a Ttane. and meet low temnerature dischara
I L] uv\v, AT TN e o '-' VA WA . -y
i heet.

n
icat

n O
D c+

on
4.8.5 Retention of charae. The battery shall be charged as specified in

4.8.1. It shall then be stored under high temperature conditions (4,6.3) for

the number of days specuf1ed in the appr1cable specification sheet and then

r T4

P - N e T Te

—
+
'
)
t
r
)

returned o norman amo1ent temperature {4.6.7). It shall then be dischargec at

AAAAA Ak enarifirntinn chant +n +he cnarified finzxl
the rate bpc&.ll lt:u on the GPPA iCacie speCiTicatilOn sneééi L0 nd SpeC s G
voltage and meet retention of charge test of the applicable specification sheet

20
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4.8.6 Cycle 1ife test. The battery shall be tested as follows (4.6.1):

a. Cycle 1 - Charge per 4.8.1, discharge at O.28C5 for 2.25 hours.

s 2-26 - Cha rge at C/5 for 3.75 hours, discharge at
fe 5 hour

c. Cycle 27 - Charge per b above. Discharae per 4.E.2.
d. Cycle 28 - Charge per 4.8.1, discharge per 4.8.2.

e. Check for electrical leakage (4.11).

f. Repeat cycles 1-28 until any of the followinc conditions occur:
IR Tha ~ranma~dty An any D0+bk ~unrla de Thauaw +han *hat enom~iFfind
\t) HiItT Lapac ity Uil ariy cotilhy LyLitc 1D FUWC LIIGII Liiage SpcL i ilcu
on the cycle life test of the applicable specification
sheet (see 3.1).
(2) The battery fails to pass the leakage inspection
of 4.5.2.3.
/AN b oF SO SR I LD S GNP R PR (U R (U R
{J) fne nunmber 0T SdiistdClory CyCires Compieled equals triadi
crnnrifaind An +ha annlarabhle crnarifairat+tainry chan+
DVC\,II rcu Uil LHiC UP}JIIL«UUIC QIUCVIII\.-UbIUI QHTT v
4.8 Environmental tests.
4.9.1 Temperature shock. With the batterv in a discharged condition, it
L ma T o .. mimml mmn Ma+hAaAa SN2 Y Dwnrodimvma 1 Af
shail be subjected to temperatlureé Sn0OCk per MmeindG oud.i, Frolelurc Ui
T CTR QYN 2 0 \ Avrornt +ha +omaevatiire oaviromacg Qh2.11 he 1600F (71°F‘
MIL=JIU=0IU (J.J.L/, CALTPL LINT LCpoiaLuic TAL ey i e oV Y
to -70°F (-57°C) The battery shall be examined for breaks, cracks, or other
defects resulting from this storage. The requirements of 3.1Z shall be met

4.9.2 Mechanical shock tests (see 3.12). The batteries in a charged condi-
tion shall be rigidly attached to the test carriage by the mounting SCrews
and shock tested at 75¢ for 3 millisecond pulse duration in accordance w1 ith

Test Method 516.2, Procedure 1, of MIL-STD-810. [If the battery is rectangular
cbcmnd: £ ebanbe Ame noav aa~rh fare 1f the battery is rvhndmraﬂv shaped:
shdpegl. O SIiULrR> = Ui poi cavil it dee il LT LG LT

2 shocks - gne per each end, and one per perpendicu 1ar to the center 11ne axis.
~! S0t Uur\.) Vile F- AN iy LCRER Y ~ = b T

4.9.3 Vibration (see 3.12). Witn the battery fully chargec, it shall
be tested in accordance with Methoc¢ 201 for Jow frequency conditjqn§ anc
Method 204, Test Condition C, Part Z only for nign freauency concitions o7
MIL-STD-20Z, with the following exceptions:

ra
-
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a. The battery may be vibrated in one direction through both low
and high frequenc1es before being changed to the next direction
on the vibration table.

b. The low frequency vibration may be varied either uniformly or
fogarithmicaily between the iimits of 10 and 55 cycies/second.

c. The length of time for low frequency vibration in one direction
shall be 90-100 minutes, (270-300 minutes for the complete test).

d. The battery shall be discharged at the rate specified on the
applicable specification sheet in each direction during the low
frequency vibration and the discharge continued to the specified
final voltage. The capacity specified in the applicable specifi-

cation sheet shall [see 3.1)
Catidn ieet shall be met \S€e 5.4 .

e. The voltage shall be recorded on a recording voltmeter during

both high and low frequenéy ibration, and shall meet the re-
quirements of 3.12.

discharged battery shall
7 hours at the 0.2 C
d1scharged at é
equir P

c
yirements of t

“ LS R R VRV ]

be soaked at 130°F (55°C) and shall be charged
ampere rate at 130°F (55°C The battery shal

). 1
ampere rate at 55°C. The battery shall meet the re

QLT ICTT v ol v

spec1f1cat1on sheets.

4.8.4 High temperature performance. The fully
for
be

4.10 Internal pressure test (see 3.4.3) The battery shall be submersecd
in a clear non- corrosive, non- conducbinaiiquid, (e.qa., mineral oil), and
reverse cnarded at the .05 C. rate until bubbies appear at the site of ¢

T

£ 22 PRI B R P T Ll L tin
T

..... N B N S VL P s im A & ~ o _—
vent relief device. The ven® relief device shall release below the burstir g
point of the cover-to-case seal and the case.

4.117 Insulation resistance inspection (see 3.10.1) The insulation
resistance shall be measured by applying a dc potential of 500 = 20 volts
between any two terminals not electrically connected and between all ungrounded
terminals and the case jacket of the battery. The insulation resistance of

a battery having a non-metallic case or covered with insulation material

shall be measured by the use of a 1 inch sguare copper plate making electrical
contact with the case. The plate shall be placed with the broad surface
against any area of any surface of the case other than that on which the
battery terminals are located.

n)
(A V)
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5. PREPARATION FOR DELIVERY

5.1 Packaging requirements. The requirements for packaging shall be
in accordance with SPI 1G00196.

5.2 Commercial trucking and rail. The handling and shipment of
batteries shall be in accordance with the National Motor Freight Classi-
fication No. A-3 and No. 14 for commercial trucking, and the Uniform Freight
Classification No. 4 and Consolidated Freight Classification Rule No. 21
for commercial railroad

6. NOTES

6.1 Intended use. Battery, rechargeablie sealed, nickel-cadmium is used
in electronic and communications equipment, and for other power requirements

£.2 Ordering data. Procurement documents should specify the following:

a. Title, number, and date of this specification and any amendment
thereto.

b. Level A or B preservation and packing (see section 5j.

c. When first article inspection rough handling tests are not
reauired
required.

d. If first article inspection {see 2.2), first article test plans
and test report(s) are required (see 4.4.7).

e. If certification of parts. materials, or components are re-
quired (see 3.3).

f. Actions required relative to group C inspection failure (see 4.

6.3 Environmental. Environmental
contained in the packaging material specifications referenced herein.

pollution prevention measures are

Refer

.

5.4.

to material specifications or preparing activity for recommended disposability

methods.

£ A NafFini+inne
U, - v P CiVIED .

e
<

6.4.1 Fullv charged batteries.
charaged when charged in accordance with 4.8.1.

€.4.2 Discharged batteries.

Batteries shall be considered fully

Batteries shall be considered discharged

when a specified discharge rate was conducted until a specified final voltage

may wataan

haddnms
rCcLarie

was reached. For shipping purposes only, the battery may up

Aarmans

23
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6.4.2.1 Discharge rate. The rate of discharge is defined as:

I=1 C5
t

where I = current in amperes

t = hourly rate of discharge

C5 = rated ampere hour capacity
For example, the expression for the five hour discharge current for a

25 ampere hour battery will be I =1 (25) = 5 amperes.
5

6.4.3 Final voltage. The final voltage of the battery is the speci-
fied final voltage reached at the end of discharge.

6.4.4 Cycie. A cycle is a combination of a charge and a discharge.

6.4.5 Measured performance. The data obtained in conducting a test in
accordance with Section & of this specification, such as capacity or cycle
1ife, shall be known as the measured performance.

6.4.6 Specified performance. The numerical performance requiremant
spec1f1ed in a spec1f1cat1on sheet covering parameters such as voltage,

capac1ty cycle 1ife, storage 1ife, etc., shall be known as the specified

performance.

6.5 Verification inspection. Verification by the government will be
limited tc the amount deemed necessary to determine compliance with the
contract and will be limited in severity to the definitive quality assurance
provisions established in this specification and the contract. The amount

of verification inspection by the government will be adwusted to make maximum

o

utilization of the contractor's auality control system and the quality history
of the product.

6.6 Definition of lot size.

_ 6.6.1 Contract lot. The contract 1otAis the total of all batteries
(exclusive of the number of batteries required as samples) of any one type,
delivered in one or more inspection lots, under the terms of any one contract.

6.6.2 Inspection lot. The inspection iot is the quantity of batteries
(exclusive of the number of batteries required as samples) of any one type,
of any one code, and produced at anv one place of manufacture on any one
contract

N
Y
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6.7 Test report data. The following requirements shall apply to
) First Article and Quality Conformance Test Reports:

"Whenever there is a service or ampere hour requirement, the
following data shall be included:
Initial Open Circuit Voltage (I0CY)

Initial Closed Circuit Voltage (ICCV)

Initial Current Drain
sed Circuit Voltage and Current shall be recorded
gular intervals. Interval shall be Se rvice Require-

re
w4 h
t or shorter.

Clo
at
men

The time elapsed between ICCV and end voltage (EV).

Record how low a battery is discharged. Particularly
whenever near zero volts."

Date and time of day that any portion of test is initiat ed shall
be recorded in test report including initiation of soak at test tempera ature

When a requirement limit is specified, & final quantitative figure

shall be recorded.

’ 6.6 International Standardization. Certain provisions of this specifi-
catior are the subject of international Standardization Agreement QSTAG 315
When amendment, revision, or cancellation of this specification is proposed
which will modify the international agreement concerned, the pr reparing activity

will take appropriate action through international standard ation channels
including departmental standardization offices to change the agreement or

make other appropr1ate accommodations.

CUSTODIAN PREPARING ACTIVITY:
ARMY -ER ARMY -ER
REVIEWER: {Project 6140-A586)

L4
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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

o migld wanbeiabiva lanecn amebhimiane A wins inacnmenatibhla and o ve DIopo ..A warding ahanagnas smhiankh wanld .JI-..:..«- thn
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