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MILITARY SPECIFICATION

BATTERIES., STORAGE: LEAD-ACID.
GENERAL SPECIFICATION FOR

This specification is approved for use by the U.5. Army Tank-Automotive
Command. Department of the Army, and is applicable for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers waterproof. lead-acid storage
batteries, furnished in charged and dry or charged and wet condition, for
starting. lighting and ignition service in military vehicles.

1.2 Classification. Storage batteries covered by this specification .
shall be of the following types and conditions, as specified (see 3.5, 6.2
and 6.6). '

Rated capacity
at 20-hour rate

Type Voltage Ampere - hours
ZHN 12 45
4HN 24 21
conditi

A - Charged and dry
B - Charged and wet

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
U.S. Army Tank-Automotive Command, ATTN: AMSTA-GDS, Warren. M1 48397-5000,
by using the self-addressed Standardization Document Improvement Proposal { DDy
Form 1426) appearing at the end of this document, or by letter.

AMEC N/A ‘ FSC 6140
S Approved for public release; distribution is
unlimited. -
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APPLICABLE DOCUMENTS
2.1 Government documents.

2.1.1 Specification. standards. and handbooks. The following
specifications, standards, and handbooks form a part of this document to the
extent specified herein. Unless otherwise specified, the issue of these
documents are those listed in the issue of the Department of Defense Index of
Specifications and Standards (DODISS) and supplement thereto, cited in the
solicitation (see 6.2).

SPECIFICATIONS
FEDERAL
0-5-801 - Sulfuric Acid, Electrolyte; for Storage
Batteries.
MILITARY
MIL-B-11188/1 - Battery, Storage, Lead-Acid, Waterproof,
12 Volt (2HN).
MIL-B-11188/2 - Battery, Storage, lLead-Acid, Waterproof
24 Volt (4HN).
MIL-B-22191 - Barrier Material, Transparent., Flexible.
Heat Sealable.
STANDARDS
FEDERAL
FED-STD~313 - Material Safety Data Sheets, Preparation
and the Submission of
FED-STD-86801 - Rubber: Sampling and Testing.
MILITARY
MIL-STD-129 - Marking for Shipment and Storage.

(Unless otherwise indicated, copies of federal and military
specifications, standards, and handbooks are available from the
Standardization Documents Order Desk, Bldg. 4D, 700 Robbins Ave..
Philadelphia, PA 19111-5094.)

2.1.2 Qther Government documents. drawings. and publications. The
following other Government documents, drawings, and publications form a part
of this document to the extent specified herein. Unless otherwise specified,
the issues are those cited in the solicitation.
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DRAWINGS

ARMY
7070340 ~ Vibrating Machine.

(Copies of specifications, standards, drawings, and publications,
required by the contractors in connection with specific acquisition functions
should be obtained from the contracting act1v1ty or as directed by the
contracting activity.)

2.2 HNon Government publications. The following documents form a part of
this document to the extent specified herein. Unless otherwise specified,
the issue of the documents which are DOD adopted are those listed in the
issue of the DODISS cited in the solicitation. . Unless otherwise specified.
the issues of documents not listed in the DODISSsare the issues of,the
document cited in the solicitation (see 6.2).

UNIFORM CLASSIFICATION COMMITTEE

Consoclidated Freight Classification Rat{ngs, Rules, and Regulations.

(Application for copies should be addressed to the Uniform Classification
Committee, 222 South Riverside Plaza, Chicago, Illinois 60606.)

DRPARTMENT OF TRANSPORTATION (DOT)
DOT 49 CFR - The Federal Motor Carrier Safety Regulations..

(Application for copies should be addressed to the Superlntendent of
Documents, U.S. Government Printing Office, Washington DC 20402.)

INTERNATIONAL AIR TRANSPORT ASSOCIATION (IA?A)
IATA - Dangerous Goods Regulatlons-

{Application for copies should be addressed;to the Internmational Air
Transport Association, 2000 Peel Street, Montreal, Quebec, Cancada H3A2R4.)

INTERNATIONAL MARITIME DANGEROUS GOODS CODE::( IMDG Code)
IMDG Code - International Maritime Orgapization (IMO)Y.

(Application for copies should be addressed to the International Maritime
Organization, 101-104 Picadilly, London, England WIVOAE.)

UNITED NATIONS (UN PUBLICATIONS)

UN - Transport of Dangerous Goods

(Application for copies should be addressed to the United Natlons
Publications., Room DC 2-853, New York. NY 100 17 .Y
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{Non Government standards and other publications are ncormally availabie .
from the organizations that prepare or distribute ths documents. These
documents also may be available in or through libraries or cther
informational services.)

2.3 QOrder of precedence. In the event of a conflict between the text of
this document and the references cited herein., the text of this document
takes precedence. Nothing in this document. however. supersedes applicable
laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

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

3.2 First article. When specified (see 6.2), a sample shall be
subjected to first article inspection (see 4.4).

3.3 Materials. Materials shall be as specified herein and on applicable
drawings or standards and shall be free of defects which would adversely
affect performance (see 4.8.1).

- 3.3.1 Recycled. virgin and reclaimed materials. Unless otherwise
specified herein, there are no requirements for the exclusive use of virgin
materials. The use of recycled or reclaimed (recovered) materials is

acceptable provided that all other requirements of this specification are met
(see 6.5.2).

3.3.2 GSealing compound. If required, the sealing compound shall provide
an acid-tight joint between containers and cell covers and shall not shrink,
crack, or separate from holding surfaces under any of the test conditions
specified herein. The sealing compound or heat seal shall maintain an
unbroken seal between the cover and the container after exposure to a
temperature range of minus 65 to plus 190 degrees Fahrenheit (OF) [minus 54
to plus BB degrees Celsius (°C)] as required in 3.6.5.1 (see 4.8.1 and
4.8.2).

3.3.3 Electrolyte. The electrolyte. used in filling batteries procured
in the charged and wet condition and for test purposes, shall conform to
class 3 of 0-5-801 (see 4.8.1).

3.3.4 Agiixg_ma&gziﬁl. Active material reclaimed from plates of other
batteries shall not be used (see 4.8.1).

3.4 Desien and construction. Batteries shall be designed and

constructed in accordance with MIL-B-11188/1 or MIL-B-11188/2. as specified
(see 4.8.2).
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3.4.1 (Containers. Containers shall be molded to the dimensions
specified on drawings MIL-B-11188/1 or MIL-B-11188/2, as applicable. The
containers shall be free of leaks, cracks, or other defects that could
adversely affect the performance of the battery (see 4.8.2). The container
shall be made from nonabsorbent, acid-resistant hard rubber or other material
meeting the physical requirements specified in 3.4.1.1.1 and 3.4.1.1.2.

3.4.1.1 Physical requirements.

3.4.1.1.1 Inmpact registance. The battery case shall exhibit a minimum
impact resistance of 16 inch-pounds [1.8 newton meters (N m)]. A minimum
average impact resistance of 12 inch-pounds (1.3 N m) with no single value
below 10 inch-pounds (1.1 N m) shall be exhibited for the 4HN battery
(see 4.8.4). '

3.4.1.1.2 Bulge resistance. When tested as specified in FED-STD-601,
method 11321, no single bulge value shall exceed 1/16 inch [1.6 millimeters
{(mm)]J. Bulge resistance for materials other than hard rubber not to exceed
1/4 inch (6.4 mm) (see 4.8.5).

3.4.2 Covers. Covers shall meet the same physical and chemical
requirements as the container material. Covers shall be of one-piece design
and shall be sealed to the container. Sealing compound as specified in
3.3.2 or heat sealing may be used. Covers shall be properly seated and level
before sealing (see 4.8.6).

3.4.2.1 Filler plug openings. The cell covers shall contain a threaded
vent filler plug opening for each cell (see 3.4.5). The vent filler plug
openings shall be designed to permit easy determination of the electrolyte
lJevel. Electrolyte level instructions shall be plainly marked either on the
cell covers or on the vent filler plugs (see 4.8.2).

3.4.3 Terminal post seala. Post seals shall maintain an unbroken seal
between the post and cover (see 4.8.2).

3.4.4 Cell gseals. Cells shall be sealed air-tight and moisture-proof,
and shall retain their seal and hold firmly in place until the seal is
intentionally removed when tested as specified in 4.8.3. Mylar tape,
MIL-B-22191, type II, or other material which will retain a seal regardlesas
of age or environmental conditions, as specified herein, shall be used.
Dummy vent filler plugs may be used to form the required seal, provided the
proper plugs are packaged with the battery. When stored and tested as
specified in 4.8.22, the dry internal resistance of the battery shall be not
less than 300,000 ohms and shall meet the filled discharge requlrements of
MIL-B-11188/1 or MIL~-B-11188/2, as applicable (see 4.8.3).

3.4.5 Vepnt filler plugs. Nonabsorbent, acid-resistant, filler plugs
shall be provided for each cell. The plugs shall have nominal 7/8-inch
9-UNC-2A threads (5/8-inch 11-UNC threads for the 4HN) for mating with the
threaded openings in the cover. The vent filler plugs shall be of the
submersible type, shall incorporate a vent with a check valve to permlt the
escape of gases from the battery, and shall be dual colored (red top and

5
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natural body without pigment). The check valves shall not leak more than 2
drops of water in 10 seconds when under a four foot head of water and shall
be designed to open before internal pressure reaches 0.5 pound per square
inch (psi) [3.45 kilopascals (kPa)] in excess of the external pressure. The
prlugs shall withstand temperatures from minus 685 to plus 250°F (-54 to
121.20C) without cracking, melting, or other damage (see 4.8.2 and 4.8B.7).

3.4.6 Handles. Handles shall be rope-type plastic of the developed
length specified on the applicable specification sheet. Handles shall
withstand the effects of electrolyte conforming to class 3 of O-5-801 (see
3.3.3). Each handle shall be attached to the battery case in such a manner
as to withstand, without damage, a force equal to twice the filled weight of
the battery, but not to exceed 200 pounds [890 newtons (N)]l, at temperatures
of 190 + 20F (B8 + 1°C), minus 65 + 29F (-54 + 1°C) and BO + 10°F
(26.7 + 69C) (see 4.8.2 and 4.8.8).

3.4.6.1 Qptional handles. Optional handles shall be steel coated with
lead or otherwise treated to resist acid. Screw holes shall not penetrate
into the nominal thickness of the container walls. The handles shall fit
freely in their retainers, and the steel retainer plates and battery
container shall be designed so that the battery weight during lifting is
supported independently of the screws. Handles and other metal parts shall
evidence no corrosion affecting the function of the handles.

3.4.7 @Grids apnd platea. Grids shall have not more than three bars
cracked, broken., or missing (none adjacent). Grids shall have no outside
(framing) bars cracked, broken, or missing. Plates shall be of the pasted
type. After pasting of active material, no plate shall evidence more than

three through-holes in the active material. Plates shall have no open window
{(see 4.5). 1/

3.4.8 Plate connections and intercell copnectors. Plates of like
polarity in each cell shall be integrally burned-on, welded, or cast-on to a
connecting strap. Each strap shall be the pillar post type and of such size
and strength as to provide both electrical conduction and support for each
group of like polarity plates. Plate-connecting straps and intercell
connectors shall be of lead alloy. The intercell comnectors shall not be
exposed. The intercell connectors shall be.integrally burnmed-on, welded or
cast-on, located so as not to obstruct the filling apertures (see 4.5).

3.4.9 Separators and protectors. At the time of assembly of the plate
groups (elements), the separators shall have dimensions as follows:

a. Width of plates, plus minimum of 1/8 inch (3.2 mm).
b. Height of plates, plus minimum of 3/32 inch (2.9 mm).

Each cell shall be provided with a perforated acid-resisting protector
rlaced directly on top of the assembled plate groups to prevent damage to the
separators while water is being added to the battery. Envelope separators

may be used. If envelope separators are used, the protector is not required
(see 4.5).

1/ Open window is void waffle section.

6
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. 3.4.10 Terminal pogts. Terminal posts shall be of a design and location
specified on the applicable specification sheet. The positive terminal post
location shall be identified by either a "+, a "POS", or a "P” on the battery
cover. The negative terminal post location shall be identified by either a
"-", a "NEG" or, an "N" on the battery cover (seec 4.8.2).

3.4.10.1 Terminal post torgue resistance. The terminal posts shall
withstand a torque of 250 pound-inches (28.2 N.m) except for 125 pound-inches
{14.1 N.m) for the 4HN without damage or distortion to the battery;(see 4.8.9).

3.5 Batterv conditions. Batteries shall be furnished in one of the
following conditions, as specified (see 1.2 and 6.2):

a. Charged and dry.
b. Charged and wet.

3.5.1 Charged and drvy moisture content. Batteries furnished in the
charged and dry condition shall contain dry plates and separators.' The
moisture content of the separators shall not exceed 1.7 percent. The moisture
content of envelope separators (if used) shall not exceed 3.0 percent. The
moisture content of the plates shall not exceed 0.2 percent. No electrolyte
shall be furnished (see 4.8.10).

3.5.1.1 Dry cell intermal resistance. The internal resistance of each
cell, measured after assembly in the container with the top off. shall be not
. less than 50,000 ohms. The terminal to terminal resistance (positive terminal
to negative terminal) of the completed battery shall be not less than 300.000
ohms (see 4.8.11). ‘

3.5.2 Charged and wet. Batteries furnished in the charged and wet
condition shall be filled with electrolyte as specified in 3.3.3 and shall be
fully charged when shipped. When fully charged, the specific gravity of the
electrolyte shall be 1.280 + .010, corrected to electrolyte temperature of
BOOF (26.7°C) and the open-circuit, terminal-to-terminal voltage shall be
not less than 2 volts per cell corrected to 80OF (26.7°C) (see 4.8.2).

3.6 Performance.

3.6.1 QGeneral. The electrical performance of each battery shall be in
accordance with the wvalues specified in the applicable specification sheet.

3.6.2 Capacities.

3.6.2.1 Eilled discharge capacity (without supplementary charge) (800F)
{26.79C). All charged and dry batteries, when tested to determine their
filled discharge capacities, shall yield the filled discharge specified current
for not less than the period of time specified in MIL-B-11188/1 (2HN) or
MIL-B-11188/2, as applicable (see 4.8.12).
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3.6.2.2 Full charge capacity (BQOF) (26.79°C). When tested for full

charge capacity as specified in 4.8.13, each battery shall yield a cepacity
in ampere-hours of not less than that specified in MIL-B-11188/1 (2HN) or
MIL-B-11188/2 (4HN) (see 4.8.13). .

3.6.2.3 Reserve capacity (80°F) (26,70C). When tested for reserve
capacity as specified in 4.8.14, the time of discharge shall be 75 minutes
for the ZHN battery. and 28 minutes for the 4HN battery (see 4.8.14).

3.6.2.4 Low temperature gapacity (-400F) (-400C}. When tested as
apecified in 4.8.15, batteries shall maintain their terminal voltage above
1 volt per cell for not less than the time specified in MIL-B-11188/1 (2HN)
or 1.75 minutes for MIL-B-11188/2 (4HN), except 5-second voltages do not
apply (see 4.8.15).

3.6.3 BRetention of charge. When tested for retentionvof charge,
batteries shall vield capacities not less than those specified in
MIL-B-11188/1 or MIL-B-111868/2, as applicable (see 4.8.16).

3.6.4 EKlectralvte retention. Batteries shall evidence no leakage or

spillage when tilted through an angle of 45 degrees from the normal plane of
either major/minor axis {see 4.8.17).

3.6.5 Thermal shock resistance. Batteries shall show no cracking of
containers, covers, sealer, filler plugs, or other damage due to temperature
change between plus 190°F (88°C) and minus 659F (-54°C) and not more
than 0.10 psi pressure drop in 60 seconds in any peripheral sealing area at
the terminal post area, or between intercells at BOOF (26.7°C). Pressure
drop of 0.30 psi in 30 seconds shall be allowed between intercells at minus
B85CF (-540C) and at plus 1900F (88°C) (see 4.8.18).

3.6.5.1 Thermal shock resistance (production). Batteries shall show no
eracking of containers, covers, sealer, filler plugs, or other damage due to
temperature change between 1900F (88°C) and minus 65°F (-54°C) and no

more than 0.10 psi pressure drop in 30 seconds when measured at BOOF
(26.7°C).

3.6.6 Vibration resistance. Batteries shall maintain a steady voltage
and current with no loosening of terminal posts in the cover; flooding of
electrolyte at the top: inter-cell leakage; excessive sediment: broken
connections, straps or plates: broken or defective separators: or other
danage while being subjected to vibration through an amplitude of 0.045 to
0.050 inches (1.1 to 1.3 mm) [0.090 to 0.100 inch (2.3 to 2.5 mm) total
excursion] at a frequency of 2000 to 2100 cycles per minute. Vibration shall
not decrease the reserve capacity of batteries by more than 5 percent of the
values specified in MIL-B-11188/1, MIL-B-11188/2, or this specification, as
applicable (see 4.8.19).

3.6.6.1 Vibration resistance (production}. Vibration shall not decrease
the reserve capacity of the battery to less than 95 percent of the values
specified in MIL-B-11188/1 or MIL-B-11188/2, as applicable (see 4.8.13.1).
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3.6.7 i i L . Batteries shall complets life
cycle per:ormance as specified in MIL~B~11188/1 or MIL-B-11188/¢, as
applicable (see 4.8.20).

3.6.8 Qvercharge cvele performance. Batteries shall complete overcharge
cycles as specified in MIL-B-11188/1 or MIL—B-11188/2 as applicable
(see 4.8.21).

3.6.9 Storage life performance. Charged and dry batteries shall be
subjected to the storage life performance test in accordance with 4.8.22.1.
At completion of the storage life period, batteries shall yield rated filled
discharge capacities as specified in MIL-B-11188/1 or MIL—B—11188/2 as
applicable (see 4.8.22).

3.7 Identification marking. Marking data shall be applied to a
permanent, electrolyte-resistant type label or nameplate, or may be molded on
the battery container. Labels and nameplates shall be securely and
permanently attached to the side of the battery (see 4.8.2).

3.7.1 Identification data. Identification marking shall show;the
following: -

a. Battery identification (storage, lead-acid, 2HN or 4HN).
b. Type designation. ' ﬁ
c. PIN number.

d. Voltage. :

e. Ampere-hour capacity at 20-hour rate.

f. High discharge capacity and rate at mimus 40°F (—4000).
g. Contract or order number.

h. Date of manufacture (month and year). and lot number.

i. Manufacturer’s name followed by letters "US".

3.8 Instruction tags and labels. Instructzon tage and labels which
provide complete information for placing battery in service, operating, and
charging shall be attached in a conspicuous place on each battery, A
permanent label with removable tabs for identifying the "in-service"” date
(month and year) shall be provided on the battery top, to remain in full view
after installation. The manufacturer s standard warning label regardlng the
hazards of acid and explosive gases shall be permanently attached in a
conspicuous place on each battery (see 4.8.2).° ‘

3.8.1 Ipstructions (charged and dry). Insfgmctions for charged and dry
batteries shall contain the following information:

a. Identify the "in-service” date by removing the proper tabs
from the permanent label.

b. Remove and destroy the sealing devices-which hermetlcally seal
the cells during shipment and storage.

CAUTION: Do not remove the sealing deviceé[until ready to fill
the battery. -
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¢. Fill each cell with electrolyte (sulfuric acid and water .
solution) of 1.280 + .005 specific gravity at B800F (26.70C) to
designated level. - Temperature of the battery and the electrolyte
must be above 60CF (15.6°C), but preferably not above 1009F
(37.80C).

d. Allow the battery to stand for 30 minutes after filling, then
check electrolyte specific gravity of each cell correcting the
readings to BOOF (26.7°C). Add electrolyte if necessary to
bring the electrolyte up to the designated level.

e. The battery should be charged fully before it is put into
service.

f. The battery should be charged at constant current at the 20-hour
rate until specific gravity becomes constant for three consecutive
J0-minute readings. Constant potential may be used if battery
electrolyte temperature is maintained below 120°F (48.9°C) by
interrupted charging, or by lowering the charging voltage, and the
final charging current is equal to the 20-hour rate. If the specific
gravity of battery, temperature corrected, exceeds 1.290, it should
be adjusted to 1.280 + 0.010. After a short period of service (10 to
14 daya) the specific gravity should be checked, and if the battery
is less than 3/4 charged, it should be charged as in instructions
above.

g. Check the electrolyte levels frequently. Add distilled or
drinking water as required to maintain the proper level. Add the
water only while the battery is being charged.

h. Keep the top and sides of the battery clean and dry. Make
sure the vent filler plugs are clean. When cleaning is required,
wash with water.

i. Battery should be charged once a month and kept in cool, dry
storage when not in use.

J. Electrolyte volume

k. Charging rate

3.8.2 lIpatructions (charged and wet). Instructions for charged and wet
batteries shall contain the following information:

NOTE: This is a CHARGED and WET storage battery. It was activated
at time of manufacture and charged to full rated capacity.

a. Identify the "in-service" date by removing the proper tabs

from the permanent label.
b. Check the electrolyte specific gravity and levels in all
cells, and adjust to the proper levels by adding distilled water
as required. Then charge at the 20-hour rate until the specific
gravity of the electrolyte remains constant for three consecutive
readings taken at 30-minute intervals.
The battery is now ready for use.
Constant current charging should always be used, if available.
Constant potential charging may be used if the battery
electrolyte temperature is not allowed to rise above 1200F
(48.90C) by charging interruptions.

2.0

10
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Checlk. the electrolyte levels freguently. Add distilled water
as required to maintain proper level. Add the water only
while the battery is being charged.

f. Keep the top and sides of the battery clean and dry. Make
sure the vent filler plugs are clean. When cleaning is
required, wash with water.

g. When not in use, battery should be charged once a month and
kept in cocl, dry storage.

h. Charging rate

(7]

3.9 VWorkmanship. Batteries shall be processed in such a manner as to be
uniform in quality and free of defects that will affect their life.
serviceability, or appearance. Containers, covers, and vent filler plugs
shall be free of cracks, leaks, and broken parts. Lead-burning shall be
homogeneous and free from blow-holes or imperfect bonds between parts which
have been burned together. Marking shall be clear and distinct. The sealing
compound shall not be cracked or separated from the holding surfaces
(see 4.8B.2).

3.10 Material safetv data sheets (MSDS). An MSDS shall be prepared in
accordance with FED-STD-313 (see 4.8.24, 6.2, and 6.11).

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibilitv for inspection. Unless otherwise specified in the

contract, the contractor is responsible for the performance of all inspection
requirements as specified herein. Except as otherwise specified 1n the
contract, the contractor may use his own or any other facilities suitable for
the performance of the inspection requirements specified herein, unless
disapproved by the Government. The Government reserves the right to perform
any of the inspections set forth in the specification where such inspections
are deemed necessary to assure supplies and services conform to prescribed
requirements.

4.1.1 Responsibility for compliance. All items shall meet all
requirements of sections 3 and 5. The inspection set forth in this
specification shall become a part of the contractor’s overall inspection
system or quality program. The absence of any inspection requirements in the
specification shall not relieve the contractor of the respon51b111ty of
ensuring that all products or supplies submitted to the Government for
acceptance comply with all requirements of the contract. Sampling
inspection, as part of manufacturing operations. is an acceptable practice to
ascertain conformance to requirements, however, this does not authorize
submission of known defective material, either indicated or actual, nor does
it commit the Govermnment to accept defective materials.
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4.2 (lasgification of inspection. The inspection requirements specified .
herein are classified as follows:

First article inspection (see 4.4).

In process inspection (see 4.5).

Quality conformance inspection (QCI) (see 4.6).
1. Examination (see 4.6.2).

2. Tests (see 4.6.3).

d. Control tests (see 4.7T)

O o

4.3 Inspection conditions. Unless otherwise specified herein, all
inspections shall be performed under the following standard (room ambient)
conditions:

Temperature: 68 to 959F. )
Relative humidity: (Uncontrolled room ambient).
Atmospheric pressure: (Site pressure).

4.3.1 Temperature of electrolvte. Unless otherwise specified herein,
the temperature of the electrolyte at the beginning of the tests shall be
within + 20F (+ 1°C) of the test temperature.

4.3.2 Ipnstrument accuracy.

4.3.2.1 Test ipstruments. All instruments, such as pressure gages,
voltmeters and ammeters used in testing batteries, shall be accurate within
+ 0.5 percent of full scale value. The sensitivity of voltmeters shall be at
least 20,000 ohms per volt. The voltmeter and ammeter ranges used shall be
such that all readings are taken on the upper half of the scale.

4.3.2.2 Hvdrometer. The hvdrometer shall provide a float accuracy of
rlus or minmua 3 points (.003) specific gravity throughout the specific
gravity scale and temperature range.

4.3.3 Discharging and charging of the batteries.

4.3.3.1 Discharging. The battery shall be diacharged contimmously at
the 20-hour rate (that current in amperes equal to 1/20 of the battery’s
rated ampere hour capacity) to a final average terminal voltage equivalent to
1.75 volts per cell unless otherwise specified herein (see 3.6.1).

4.3.3.2 Charging. Batteries shall be charged at the rate specified in
the applicable specification sheet until three consecutive voltage and
specific gravity readings taken at 30-40 minute intervals remain constant.

The temperature of the electrolyte during the charging period shall not be
allowed to exceed 120°F (48.9°C).

4.3.3.3 Periodic charging. If the test on any activated battery is
temporarily stopped for a period of 48 hours, the battery shall be given a
freshening charge at the specified rate until fully charged (see 4.3.3.2)
before testing is resumed. A battery shall never be stored for more than 24
hours after a discharge without being recharged.

12
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4.4 Fi j i ion. Unless otherwise specified (ses 6.2}). the
Government shall select batteries. in accordance with table I, produced undsr
the production contract for first article inspection. First article samples
shall be inspected as specified in table II and III. Approval of the first
article sample by the Government shall not relieve the contractor of his
obligation to supply batteries that are fully representative of those
inspected as a first article sampie. Any changes or deviations of the
production units from the first article sample shall be subject to the
approval of the contracting officer.

TABLE I. First article samples.

Sample description Quantity required
Batteries, complete 9 each
Container 2 each

Cell covers 3 each

Vent filler plugs 1 set (6 each)

4.4.1 First article inspection failure. Deficiencies found during, or
as a result of the first article inspection shall be cause for rejection of
the items until evidence has been provided by the contractor that corrective
action has been taken to eliminate the deficiency. Any deficiency found
during, or as a result of the first article inspection, shall be evidence
that all items already produced prior to completion of the first article
ingpection are similarly deficient unless contrary evidence satisfactory to
the contracting officer is furnished by the contractor. Such deficiencies on
all items shall be corrected by the contractor. The Government will not
accept products until first article inspection is completed to the
satisfaction of the Government.

TABLE II. Classification of inspection.

Inspec |In-process| First {___QCI  |Control
Title Requirement tion |inspection| article|Exam | Test| test
Materials and 3.3, 3.3.2, 4.8.1 X
construction 3.3.3 & 3.3.4
Examination 3.3.2, 3.4, 4.8.2 X X
3.4.1, 3.4 '
3.4.3, 3.4
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TABLE II. Classification of inspection - Continued.
Inspec | In-process First QCl Control
Title Requirement tion inspection | article |Exam| Test test

Physical

characteristics
Cell seals 3.4.4 4.8.3 X X

Impact

resistance 3.4.1.1.1 4.8.4 X X

Bulge

resistance 3.4.1.1.2 4.8.5 X X
Covers 3.4.2 4.8.6 X X
Vent filler plugs{3.4.5 4.8.7 X X

Handles 3.4.6 4.8.8 X X X
Grids and plates |3.4.7 4.5 X X

Plate connections

& intercell

connectors 3.4.8 4.5 X X

Separators and 3.4.9 4.5 X X

protectors
Terminal post

torque

resistance 3.4.10.1 4.8.9 X X X
Charged and dry

moisture content{3.5.1 4.8.10 X

Dry cell internal

resistance 3.5.1.1 4.8.11 X X

Performance

Filled discharge

capacity 3.6.2.1 4.8.12 X X X
Full charge

capacity 3.6.2.2 4.8.13 )4 X
Reserve capacity |{3.6.2.3 4.8.14 X X X
Low temperature

capacity 3.6.2.4 4.8.15 X X X
Retention of

charge 3.6.3 4.8.16 X X
Electrolvte

retention 3.6.4 4.8.17 X X
Thermal shock

resistance 3.8.5 4.8.18 X X X
Vibration

resistance 3.6.6 4.8.19 X X X
Life cycle

capacity 3.6.7 4.8.20 X ). 4
Overcharge cycle |3.6.8 4.8.21 X X
Storage life 3.8.9 4.8.22 X X
Packaging 5.1 4.8.23 X X

14 .
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TABLE III. Qrder of first article inspection.
Sample
Description mmber 1/ | Requirement Test
Impact resistance CT1 3.4.1.1.1 4.8.4 2/
Bulge resistance cr2 3.4.1.1.2 4.8.5
Cell covers CV1-3 3.4.2 4.8.6
Vent filler plugs Vi 3.4.5 4.8.7
Handles Bl 3.4.6 4.8.8
Terminal post torgue B9 3.4.10.1 4.8.9
resistance ‘
Dry cell internal resistance|BS 3.5.1.1 4.8.22.1.a
Filled discharge capacity B2-6 3.6.2.1 4.B8.12
Full charge capacity B2-6 3.6.2.2 4.8.13
Reserve capacity B2-6 3.6.2.3 4.8.14
Low temperature capacity B2-6 3.6.2.4 4.8.15
Retention of charge B2 & 3 3.6.3 4.8.16
Rlectrolyte retention B2 & 3 3.6.4 4.8.17
Thermal shock . B2 & 3 3.6.5 4.8.18
Vibration B2 & 3 3.6.6 4.8.19
Life cycle capacity B4 & 5 3.6.7 4.8.20
Overcharge cycle B6 & 7 3.6.8 4.8.21
Storage life B8 & 9 3.6.9 4.8.22 2/

4HN batteries‘are not
to be tested to 4.8.4
& 4.8.22

R

1/ B = Battery sample
CT = Container sample
CV = Cover sample
V = Vent plug sample set (6)

4.5 In-process inspection (100%). Before and during assembly, as
applicable, all grids and plates, plate connections and internal connectors,
separators and protectors and completed assembly shall be examined and
measured to determine conformance to 3.4.7, 3.4.8, 3.4.9, and 3.5.1.1.
Nonconforming items shall not be used in the battery assembly.

4.6 QCI. QCI shall include the examination of 4.6.2 and the tests of
4.6.3. Noncompliance with any of the specified requirements in sections 3
and 5 shall be cause for rejection of the sample and the inspection lot.

4.6.1 Sampling plan. Unless otherwise specified (see 6.2), the sampling
plan specified herein shall be used. 5See 6.5.1 for definitions of sampling
inspection terms. 3

4.6.1.1 Lot formation. An inspection lot shall consist of completed
batteries of any one type and condition (see 1.2 and 3.5) from an
identifiable production period offered for delivery at one time. Molded or
epoxied components and seals shall be fully cured prior to submission of the
lot. ‘

15
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4.6.1.2 Qample. The sample for QCI examination and test shall be randomly .
selected from the 1nspect10n lot in accordance with table IV.

4.6.2 Exam;namlgn. The sample selected in accordance with 4.6.1.2 shall
be examined and defects classified as specified in table V (see 4.8.2). The
acceptance number in all cases is zero.

TABLE IV. pRampling plan for QCI.

QCI sampling plan
Sample size
Inspection Examination

lot size Major ' Minor Test 1/

2to08 5 3 5

9 to 15 5 3 5

16 to 25 5 3 5

26 to 50 5 3 5

51 to 90 5 3 5

91 to 150 13 5 13

151 to 280 20 13 20

281 to 500 20 13 20

501 to 1200 20 20 20

1201 to 3200 az 32 32

3,201 to 10,000 32 32 32

10,001 to 35,000 50 50 50

35,001 to 150,000 80 80 80

150,001 to 500,000 80 80 80

500,001 and over 125 125 125

1/ The same sample used for examination of major defects shall be used for
the QCI test.

4.6.3 Test. The sample selected in accordance with 4.6.1.2 shall be

subjected to the pressure test specified in 4.8.3. The acceptance number in
all cases is zero.

4.6.4 QCI failure. Any item that fails to conform to any specified
requirement shall be rejected; any failure (one or more) of the selected sample
in either the Major/Minor categories or test for the appropriate inspection lot
size shall constitute a failure of the entire lot. The rejected item(s) may be
repaired or corrected and resubmitted for inspection. If the contractor
utilizes sampling inspection as an element of his inspection system, rejected
inspection lots may be resubmitted for acceptance if the contractor performs
100 percent inspection on the lot for those characteristics which were
defective and resulted in rejection of the lot and removes all defective units
or obtains procuring activity approval to resample the lot due to the
insignificance of the defects. Resubmitted lots shall be kept separate from
new lots and shall be clearly identified as resubmitted lots.

18
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appearance.

Test
Categories Defects Requirement | Method
Critical None
Major
101 Cover not properly sealed to 3.3.2 Visual
container.
102 Leaks or cracks in container. 3.4.1 4.7.3
103 Dimensions out of tolerance. 3.4 & 3.4.1} SIE 1/
104 Vent openings not as specified. 3.4.2.1 Visual
105 Electrolyte level instructions not 3.4.2.1 Visual
as specified. J
108 Post seals not as specified. 3.4.3 Visual
107 Vent filler plugs not as specified. 3.4.5 Visual
108 Design and location of terminal posts| 3.4.10 ‘GIE
not as specified. :
109 Terminal markings not as specified. 3.4.10 ‘Visual
110 Location or polarity of terminal 3.4.10 Visual/
posts not as specified. jVoltmeter
111 Low electrolyte level. 3.5.2 ‘Visual
112 Open circuit to terminal voltage less| 3.5.2 'Voltmeter
than 2 VDC per cell. :
113 Specific gravity of electrolyte out 3.5.2 ' Hydrometen
of limits. ‘
114 Missing or improper instructions. 3.8 . Visual
115 Improper workmanship, affecting 3.9 ‘Visual/
performance. functional
Minor
201 Handles not as specified. 3.4.6 ' Visual
202 Improper marking. 3.7 Visual
203 Improper workmanship, affecting 3.9 ' Visual

1/ SIE = Standard Inspection Equipment.

4.7 Control teats. Samples shall be selected at the rate of’two fully
completed batteries per each production week. One battery shall be tested as
shown in table VI for the group A tests and the other battery for the group B

tests.

subjected to the pressure test of 4.8.3.

Prior to conducting any tests, each cell of the samples shall be

4.7.1 Failure. Failure of any battery to pass any of the specified
control tests shall be cause for the Government to refuse accertance of the
production quantity represented, until action taken by the contractor to
correct defects and prevent recurrence has been approved by the Government.

17
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TABLE VI. j LSLE .

Description Requirement Test

=i

Group A Tests

Handles

. Terminal post torque resistance
Filled discharge capacity
Reserve capacity

Thermal shock

FJUOLIJ‘CD
W W w
DO D>
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P GO

II. Group B Tests

. Filled discharge capacity
Reserve capacity

Low temperature capacity
. Vibration

o w>
Wwww
oo om o,
DNNN
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4.8 Methods of inavection.

4.8.1 Materials and construction. Conformance to 3.3, 3.3.2, 3.3.3 and
3.3.4 shall be determined by inspection of contractor records providing proof
or certification that design, construction, processing. and materials conform
to requirements. Applicable records shall include drawings, specifications,
design data, receiving inspection records, processing and quality control
standards, vendor catalogs and certifications, industry standards, test
reports, and rating data.

4.8.2 Defects. Conformance to 3.3.2, 3.4, 3.4.1, 3.4.2.1, 3.4.3, 3.4.5,
3.4.6, 3.4.10, 3.5.2, 3.7, 3.8 and 3.9, shall be determined by examination
for the defects listed in table V. Examination shall be visual or by
measurement with standard inspection egquipment.

4.8.3 Pressure test. To determine conformance to 3.4.4, each cell of
samples to be tested shall be subjected to 0.5 psi (3.45 kPa) using dry
nitrogen gas for a period of 30 seconds. A drop in pressure of 0.10 psi
(0.69 kPa) in any cell shall be considered a failure of the sample battery.

4.8.4 Impact resistance test. To determine conformance to 3.4.1.1.1. an
undamaged specimen container shall be permitted to rest not less than 24
hours after manufacture. Before testing, the sample shall be conditioned for
one hour at 80 + 20F (26.7 + 1°C) in a water bath. The test .shall be
conducted in an 80 + 29F (26.7 + 1°C) atmosphere. Impact resistance
shall be determined by 2 + 0.05 pound (0.91 + 0.02 kilogram) solid steel ball
used as a free falling weight. When testing, the height of drop necessary to
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crack the container on the inside opposite the point of impact is the impact
value for that selection. The height shall be found by dropping the weight
at one inch (25.4 mm) intervals starting at seven inches (178 mm). The
weight shall hit the container only once for each drop. During the test, the
container shall be positioned on a flat steel plate, about an inch longer and
wider than the container. The container shall be positioned in such a manner
that the ball will strike one-third down from the top of the container on the
centerline of the sides of each cell and on the center of each cell area
(where thickness is uniform). :

4.8.5 Bulge resistance. To determine conformance to 3.4.1.1.2, the
bulge resistance of the battery container shall be determined by method 11321
of FED-STD-601. Only one sample shall be tested.

4.8.6 Cover phvsical and chemical characteristics test. To determine

conformance to 3.4.2. covers shall be tested as specified in 4.8.4 and
4.8.18 with appropriate modifications in equipment, samples and procedures
to accommodate different characteristics of covers. Results shall be
evaluated as specified in referenced paragraphs. ‘

4.8.7 Yent filler plug thermal and pressure resistance test. To
determine conformance to 3.4.5. each vent filler plug from the battery under
test shall be placed in an ambient air temperature of minus 65 + 2°F
(-54 + 10C) for 2 hours. At the end of the cooling period, the plugs shall
be removed and immediately placed in an oven at an ambient air temperature of
plus 250 + 5°F (121.2 + 3°C) for 90 minutes. The plugs shall then be
removed and inspected for evidence of damage such as cracking or melting.
After a cooling period of 1 hour, each vent filler plug shall be inserted in
& fixture arranged so that water pressure can be applied on the upper side of
the plug, and air pressure on the lower side. Using this fixture, the upper
side of each plug shall be subjected to a water pressure which exceeds the
air pressure on the lower side by 1.75 psi (12. 07 kPa) [water head of 4 feet
(1.22 m), if air pressure is atmospheric]). The number of drops of water that
leak through each vent filler plug and the time reguired therefore (not to be
less than one minute) shall be recorded. The water pressure shall then be
released and the air pressure on the lower side increased to 0.5 psi
(3.45 kPa) above the pressure existing on the upper side. Plug shall open
under specified pressure. ‘

4. 8.8 Handle test. To determine conformance to 3.4.6, the handle and
wond areas shall be saturated with electrolyte conforming to 3.3.3 and air
dried twice daily for two dayva. The handles and bond areas shall again be
saturated. The battery shall then be placed in an ambient air temperature of
plus 180 + 2°F (88 + 2°C) for 60 minutes, allowed to cool to room
temperature. and again heated at 190 + 20F (88 + 20C) for 60 minutes.

The battery shall then be removed from the oven and immediately lifted once
by each handle in a vertical direction with a force of two times the filled
battery weight, but not to exceed 200 pounds (890 N). The supporting rope

13
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shail e taut prior to the application of the force. The handles shall b=
supported over a length of 4-1/2 inches (114 mm) during test. The handi=s
support shall have a radius of 4-1/2 inches (114 mm). The 1ift shall be
repeated three times and the battery shall clear the floor, or stand, on each
1ift. At the conclusions of the three lifts, the handles and bond 3hall be
sxamined for conformance to 3.4.6. After the test, the battery shall be
placed in an ambient air temperature of minus 65 + 20F (-54 + 20C) for 24
houra. The battery shall be removed from the cold box and immediately
subjected to three lifts as previously specified.

4.8.8.1 Handle test (production). Perform two tests for each handle as
per the lift test portion of 4.8.8 at 80 + 100F (26.7 + 6°C) (only).

4.8.9 Terminal post torque registance test. To determine conformance to
3.4.10.1. an increasing torque up to 250 pound-inches (28.2 N m)
{125 pound-inches (14.1 N m) for 4HN] shall be applied in a direction
verpendicular to the axes of the terminal posts and parallel to the top of
the battery by a torque-indicating wrench, or other torque-indicating device,
through a fitted battery terminal or other clamping device. Observation

shall be made for evidence of distortion of the seal between the posts and
the cell cover.

4.8.10 Charged and drv meoisture test. To determine conformance to
3.5.1, the platea and separators shall be removed from the battery and
immediately separated and weighed. They shall be dried in an oven at
atmospheric pressure and a temperature of 165 to 170°9F (73.9 to 76.7°C)
for 2 hours, or to a constant weight. The plates and separators shall be
reweighed and the percentage of moisture computed.

4.8.11 Individual cell drv internal registance test. To determine
conformance to 3.5.1.1, the cell terminal-to-terminal resistance shall be
measured with an ohmmeter, bridge, or other test instrument. The average of
such resistances, measured with the top off, in both directions, shall be
calculated.

4.8.12 Filled discharge capacity test (high diacharge rate at BQOF
(26.7°C) without supplementary charge). To determine coformance to

3.6.2.1, this test shall apply only to batteries furnished in charged and dry
condition. After battery and electrolyte have been stabilized at a
temperature of 80 + 5°F (26.7 + 3°C), the battery shall be filled with
electrolyte. The electrolyte shall conform to 3.3.3. Twenty minutes after
filling, but without supplementary charging, electrolyte shall be added as
required to raise the level to the level specified and then the battery shall
be discharged at 150 amperes for ZHN, and at 75 amperes for 4HN with the
battery in a water bath or controlled air temperature of 80 + 5°F

(26.7 + 39C) until the battery reaches a terminal voltage equivalent to an

average of 1.0 volt per cell. The total time for diascharge shall be
observed. '
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4.8.13 Pyl S i o 7°C). To determine
zonformance to 3.6.2.2. the test battery, previously subjected to the test
specified in 4.8.12 (1f required), shall perform as follows:

a.

b.

o

rh

Charge battery before each discharge in accordance with

4.3.3.2.

The temperature of the battery at the beginning of each discharge
shall be BO + 5OF (26.7 + 3°C), and the temperature shall be
maintained within this range by weans of a water bath or controlled
air temperature condition during discharge.

Discharge battery in accordance with 4.3.3.1, record the

discharge time, and calculate the ampere-hour capacity.

Repeat steps a, b, and c.

Repeat steps a, b, and c.

The ampere-hour capacity obtained from each battery subvected

to steps ¢, d, and e shall represent the performance of the battery
type under test. (If the regquired ampere-hour capacity is met in
step ¢ or d, extra steps are not required.)

4.8.14 Reserve capacity test. To determine conformance to 3.6.2.3,
reserve capacity tests shall be conducted as follows:

a.

b.

c.

d.
e.

f.

Charge battery before each discharge in accordance with

4.3.3.2.

The temperature of the battery at the beginning of each ;
discharge shall be 80 + 5°F (26.7 + 3°C), and the temperature

shall be maintained within this range by means of a water bath

or controlled air temperature condition during discharge.

Discharge battery at 25 + 0.25 amperes to a terminal voltage

of 10.5 volts. Record the time of discharge in minutes.

Repeat steps a, b. and c.

Repeat steps a, b, and c.

The longest time of discharge obtained from each battery

subjected to steps c, d, and e shall represent the performance of the
battery type under test to determine conformance to 3.6.2.3.
Exception: If the reserve capacity requirement is met in step ¢ or
step d, step e is not required.

4.8.15 Low temperature capacitv test. To determine conformance to
3.6.2.4, the test for high discharge rate at minus 400F (-40°C) shall be

performed as follows:

a.

Charge battery in accordance with 4.3.3.2

Place battery in cold chamber having a temperature of mlnus

40 + 20F (-40 % 19C).

When the electrolyte has stabilized at minus 40 + 20F

(-40 + 1°C), the battery shall be removed and discharged at

150 amperes (2HN), or at 75 amperes (4HN), as applicable. until the
battery reaches a terminal voltage equivalent to an average of 1.0
volt per cell.
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d. The total time of discharge to 1.0 volt per cell shall be recorded.

f a battery fails the test, it shall be retested. The

etested battery shall be charged, discharged, and charged at the
O-hour rate with the electrolyte stabilized at 80 + 5°F

(26.7 + 30C), and then retested as specified in a through d.

Failure of a battery to pass this second cycle shall be considered as
failure to meet the specified requirements.

i
r
>
Z

4. 8.16 Retention of charge test. To determine conformance to 3.6.3, the

retention of charge test shall be performed as follows:

a. Charge battery as specified in 4.3.3.2.
b. Store battery for 28 days at a temperature maintained at
75 + 59F (23.9 ¢ 3°C).
c. Discharge battery as specified in 4.3.3.1.
d. Record time of discharge in hours and calculate ampere-hours.

4.8.17 Electrolvte retention test. To determine coformance to 3.6.4,
batteries shall be tilted through 45 degrees from a plane normal to the
bottom of the battery along the major axis, held thus for 30 seconds, and
then, similarly tilted and held along the minor axis. Batteries shall be
observed for evidence of leakage, or spillage of electrolyte.

4.8.18 Thermal shock resistance teat. To determine conformance to 3.6.5
and 3.6.5.1, batteries shall be subjected to two thermal cycles. An internal
pressure of 0.5 psi (3.45 kPa) shall be applied to each cell individually, in
parallel with a manometer, before and after each temperature change 2/. The
following procedure a, b, and ¢ shall be used for one cycle.

a. Battery shall be placed in an ambient air temperature of minus
€65 + 20F (-54 + 19C) for 24 hours or until electrolyte is
stabilized.

b. The battery shall then be placed in an ambient air temperature
of plus 190 + 20F (87.8 + 10C) for 24 hours.

c¢. The battery shall be allowed to cool gradually to plus
80 + 109F (26.7 + 6°C) for 24 hours.

d. Distilled water shall be added if necessary, and the battery
charged as specified in 4.3.3.2.

4.8.19 VYibration resistance test. To determine conformance to 3.6.6,
the test battery that has been tested as specified in 4.8.12 and 4.6.13 shall
be stabilized in an ambient air temperature of 80 + 10°F (26.7 + 6°C)
prior to vibration. The vibration machine shall provide the required
excursions and frequencies with batteries installed. The apparatus shall
include a hold-down frame to bear on the top edges of the battery container,
but not on the vent plugs or terminal posts. While in an ambient air
temperature of 80 + 109F (26.7 + 6°C) and mounted in the vibrating

Z/ For production after each complete cycle.
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machine. the specimen shall be vibrated for two hours at a freguency of 2000
to 2100 cycles per minute through a vertical amplitude of 0.045 to 0.050 inch
(1.1 to 1.3 mm) [total excursion 0.090 to 0.100 inch (2.3 to 2.5 mm)].

During this test the battery shall be discharged at the 20-hour rate. The
test shall be repeated for one hour, except that the battery shall be chilled
to. and the electrolyte stabilized at, a temperature of minus 40 + 1°OF

(-40 %+ 0.5°C) immediately before beginning vibration. During the test the
battery shall be observed for maintenance of steady voltage and current, and
afterwards shall be examined for evidence of loosening of terminal posts in
the covers and flooding of electrolyte at the top. The battery shall be
removed from the vibration machine, allowed to warm to 80 + 100F

(26.7 + 6°C) until the electrolyte is stabilized, then charged and
discharged at the reserve capacity rate and the time recorded to reach 10.5
volts. After testing, the battery shall be disassembled and examined for

damage . ) [

4.8.19.1 Vibration resistance test (production). To determine
conformance to 3.6.6.1, the test battery that has been tested as spec1f1ed in
4.8.12 and 4.8.13 shall be stabilized in an ambient air temperature of 80 +
10°F (26.7 + 69°C) prior to vibration. The vibration machine conforming
to Drawing 7070340 shall provide the required excursions and frequencies with
batteries installed. The apparatus shall include a hold-dowm frame to bear
on the top edges of the battery container, but not on the vent plugs or
terminal posts. While in an ambient air temperature of 80 + 10°F (26.7 +
6°C) and mounted in the vibrating machine, the battery shall be vibrated
for two hours at a freguency of 2000 to 2100 cycles per minute through a
vertical amplitude of 0.045 to 0.050 inch (1.1 to 1.3 mm) (total excursion
0.090 to 0.100 inch (2.3 to 2.5 mm)]. During this test the battery shall be
diascharged at the 20-hour rate. The battery shall be removed from the
vibration machine, then charged and discharged per 4.8.14 and the capac1ty
recorded. :

4.8.20 Life-cycle capacity tests. To determine conformance ﬁo 3.6.7,

life tests shall consist of a series of cycles of discharge and charge in
accordance with the applicable test specified in 4.8.20.1. Immediately prior
to the beginning of the test, the battery shall be fully charged as specified
in 4.3.3.2. Tests shall be performed with the battery in a water bath with
the temperature maintained at 100 + 5OF (37.8 + 3°C). Water shall be

added every second day to each cell to replace evaporation (except during the
napacity discharge test cycle for ampere-hour capacity). When the
ampere-hour capacity equals or drops below 40 percent of the rated
ampere-hour capacity during the capacity discharge test cycle, the battery
shall be fully charged as specified in 4.3.3.2 and tested as specified in
4.8.13. If the capacity is above 40 percent of normal full~charge value, the
life test shall be continued. If the capacity equals or falls below 40
percent, the life cycle test shall be terminated. The life cycles attained
by a battery shall be taken as the total of the actual cycles completed on
the life test, plus each cycle received on other tests.
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4.8.20.1 Life-capacity discharge cvcles. To determine conformance to

3.6.7. the test shall cons¢st oI normal and weekly capacity discharge cycles
as follows:

a.

-

Normal cycles. The normal cycles shall consist of a series of €-hour
cycles (4 cycles per day or approximately 24 per week). Each cycls
shall consist of discharge for 1 hour at 40 amperes and charge for 5
hours at 10 amperes (except 2HN battery shall be discharged for 1
hour at 20 amperes and charged for 5 hours at 5 amperes).

Weekly capacity discharge cycles. Ampere-hour capacity shall be
determined at the completion of each series of 24 normal cycles. The
battery shall be discharged at the ampere rate for normal cycles,
until a final average terminal voltage of 1.75 volts per cell has
been reached. The ampere-hour capacity shall be calculated as the
product of the current rate in amperes and the time of discharge in
hours. PFollowing this discharge, the battery shall be fully charged
at the 20-hour rate and the normal cycle procedure shall be
continued. The battery shall be placed on a discharge cycle which,
with the charge cycle, shall constitute a full normal cycle.

4.8.21 Qvercharge cvele test. To determine conformance to 3.6.8, the
test shall be conducted with the specimen in approximately 6 inches of water.
and with the water bath maintained within the temperature range of 100 +
50F (37.8 + 3°C). Water shall be added to the battery as needed to
replace evaporation, except that no water shall be added during the open
circuit phase. The battery, initially discharged, shall be subaected to
overcharge cycles, each consisting of:

Charge phase. In this phase, a continuous charge of 500 ampere-hours
shall be applied at a rate of 4.5 amperes for type 2HN and 250
ampere-hours at 2.25 amperes for type 4HN.

Open circuit phase. The battery shall then be allowed to stand on
open circuit for 48 hours.

The batteries shall be discharged at 150 amperes for type 2HN, and 75
amperes for type 4HN to an average terminal voltage of 1.0 volt per
cell. The length of time required for such discharge shall be
recorded. With no charging of the battery other than as specified in
a, the cycle shall be repeated until the discharge time is 30 seconds
or less. The tesat shall then be considered completed, and the number
of cycles performed shall be recorded.

4.8.22 GStorage life performance.

4.8.22.1 60-day storage life performance. To determine conformance to
3.6.8, the dry charged battery shall be stored for 60 days at standard test
conditions (see 4.3.1) except that the relative humidity shall not be below
50 percent. The battery shall then be tested as follows:
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P
.

Measure the dry internal resistance of the battery, positive terminal
10 negative terminal and from negative terminal to positive terminazl
with an ohmmeter, bridge, or other test instrument. The average of
such resistance shall be calculated to determine conformance to
3.5.1.1.

b. Test battery per 4.8.12.

4.3.23 Inspection of packaging. Packaging inspections shall be
accomplished in accordance with the gquality assurance provisions of the
applicable packaging data sheet (see 5.1).

4.8.24 Inspection of Material Safety Data Sheet (MSDS). Material Safety
Data Sheet shall be inspected to determine conformance to FED-STD-313
{aee 3.10).

5. PACKAGING
5.1 Drv and wet charged batteries.

5.1.1 Preservation. packaging. packing, and marking. Preservation,
packing, and marking for the desired level shall be in accordance ﬁith the
applicable packaging requirements specified by the contracting authorlty
(see 6.2). :

5.1.2 Transportation (chareged and wet batteries). Charged and wet
batteries shall be transported in compliance with Performance Oriented
Packaging reguirements of the International Civil Aviation Organization
Technical Instructions for the Safe Transport of Dangerous Goods, International
Maritime Dangerous Goods and Department of Transportation
43 CFR.

6. NOTES

(This section contains information of a general or explanatory nature that
may be helpful, but is not mandatory.)

6.1 Intended use. Batteries covered by this specification are intended
primarily for starting, lighting, and ignition service in military vehicles,
including tactical and administrative vehicles. internal combustion engine
driven industrial trucks and tractors. construction equipment and generator
sets. The batteries will also be used for radio operation and as a source of
electrical energy for operating vehicular accessories, such as sighting devices
and control mechanisms. ‘

6.2 Acquisition reauirements. Acquisition document must specify the
following: !

a. Title, number and date of this specification.

b. Type designation and condition of battery and PIN number required
(see 1.2, 3.5 and 6.6).

c. Issue of DODISS to be cited in the solicitation, and 1f required.
the specific issue of individual documents referenced‘(see 2.1.1
and 2.2).

[WX]
o
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d. If first article is required (see 3.2).

e. If responsibility for inspection and the place of inspection is

other than the contractor’s (see 4.1).

Arrangements for first article inspection and rights of the

Government (see 4.4 and 6.3).

Sampling plan if other than as specified (see 4.6.1).

Any special marking requirements (see 5.1.1).

Level of preservation, packaging, and packaging required

{see 5.1.1).

J. Ildentify activities requiring copies of completed MSDS and
specify when the MSDS will be inspected (see 3.10 and 6.11).

Lol
0

L= 111

6.3 Firat article. When first article inspection is required, the
contracting officer should provide specific guidance to offerers on: whether
the sample(s) should be a preproduction sample, a first article sample, and
initial production sample, a first production item or a standard production
item from the contractor’s current inventory; the number of samples to be
inspected as specified in 6.2; and (when applicable) the specific tests to be
rerformed on each sample. The contracting officer should also include
specific instructions in acquisition documents regarding arrangements for
examinations, approval of first article test results, and disposition of
first articles. Invitations for bids should provide that the Govermnment
reserves the right to waive the requirements for samples for first article
inspection to those bidders offering a product which has been previously
acquired or tested by the Government, and that bidders offering such
rroducts, who wish to rely on such production oritest, must furnish evidence
with the bid that prior Government approval is pgesently appropriate for the
rending contract. Bidders should not submit alternate bids unless
specifically requested to do so in the solicitation.

6.4 Supersession data. Battery type 6IN has beén superseded and
replaced by type 6TL purchased under military spgcification MIL-B-62346.

6.5 Definitions.
6.5.1

a. Classification of defects. A classification of defects is the
enumeration of possible defects of the unit of product classified according
to their seriousness. A defect is any nonconformance of the unit of product
with specified requirements. Defects will normally be grouped into one or
more of the following classes: critical, major and minor defects. Also,

defects may be grouped into other classes or 1nto subclasses within these
classes.

b. Critical defects. A critical defect is a defect that judgement and
eXperience indicate would result in hazardous or unsafe conditions for
individuals using, maintaining, or depending upon the product: or a defect
that judgement and experience indicate is llkely to prevent performance of
the tactical function of a major end item such as a ship, aircraft. tank,
missile. or space vehicle.

N
[#]
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C. itical fective. A critical defective is a unit of product wnich
contains one or more erltlcal defects and may also contain major ana/e* minoy
defects.

d. Defective. A defective is a unit of product which contains one or
more defects.

e. Formation of lots or batches. The product shall be assembled into
identifiable lots. sublots, batches, or in such other manner as may be
prescribed (see 1)}. Each lot or batch shall, as far as is practicable.
consist of units of product of a single type., grade. class. size, and
composition, manufactured under essentially the same conditions. and at
essentially the same time.

f. Lot or batch. The term lot or batch shall mean “inspection lot” or
“inspection batch”, i.e., a collection of units or product from which a
sample is to be drawn and inspected and may differ from a collection of units
designated as a lot or batch for other purposes (e.g.. production, shipment,
etc. ). ;

g. Lot or batch size. The lot or batch size is the number of units of
product in a lot or batch.

h. Major defect. A major defect is a defect, other than critical, that
is likely to result in failure. or to reduce materially the usablllty of the
unit of product for its intended purpose.

i. Major defective. A major defective is a unit of product which
contains one or more major defects, and may also contain minor defects but
contains no critical defect.

5. Minor defect. A minor defect is a defect that is not likely to
reduce materially the usability of the unit of product for its intended
purpose, or is a departure from established standards having little bearing
on the effective use or operation of the unit.

k. Minor defective. A minor defective is a unit of product which
contains one or more minor defects but contains no critical or major defect.

1. Preseptation of lots or batches. The formation of the lots or
batches, lot or batch size, and the manner in which each lot or batﬂh is to
be presented and identified by the supplier shall be designated or approved
by the responsible authority. As necessary, the supplier shall provide
adequate and suitable storage space for each lot or batch, equipment needed
for proper identification and presentation, and personnel for all handling of
product required for drawing of samples.

®w. Representative sampling. When appropriate, the number of units in
the sample shall be selected in proportion to the size of sublots or
subbatches, or parts of the lot or batch, identified by some rational
criterion. When representative sampling is used, the units from each part of
the lot or batch shall be selected at random.

27
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n. =Zample A sample consists of one or mor:z units of product drawm from .
a lot or batch, the wnits of the sample veing selected at random without
regard to their guality. The number of units or product in the sample i3 the
sample size.

o. Sampling plan. A sampling plan indicates the number of units of
product from each lot or batch which are to be inspected (sample size or
series of sample sizes) and the criteria for determining the acceptability of
the lot or batch (acceptance and rejection numbers).

p. Time of sampling. Samples may be drasm after all the units
comprising the lot or batch have been assembled. or samples may be drawm
during assembly of the lot or batch.

6.5.2 RQQQ!cth_maLﬁriala. "Recovered materials” means materials that
have been collected or recovered from solid waste (see 6.5.3).

6.5.3 Solid waste. "Solid waste” means (a) any garbage, refuse, or
sludge from a waste treatment plant, water supply treatment plant, or air
rollution control facility; and (b) other discarded materisl, including
solid, liquid, semisolid, or contained gaseous material resulting from
industrial, commercial, mining and agricultural operations, and from
community activities. It does not include solid or dissolved material in
domestic sewage, or so0lid or dissolved material in irrigation return flows,
or industrial discharges which are point sources subject to permits under
section 402 of the Clean Water Act, (33 U.S.C. 1342 et seq.). or source.
special nuclear, or byproduct material as defined by the Atomic Energy Act of

1954 (42 U.S.C. 2011 et seq.) (Source: Federal Acguisition Regulations.
section 23.402).

6.6 Cross-reference. The following tabulation is a cross-reference of
the new PIN numbers to the previous MS part numbers (P/N) for
interchangeability and substitutability purposes:

Battery
PIN No. MS_P/N IType-Condition-Voltage
M11188/1-A-12V MS35000-1 ZHN-charged & dry-1i2V
M11188/1-B-12V MS35000-2 2HN-charged & wet-12V
M11188/2-A-24V M575047-1 4HN-charged & dry-24V
M11188/2-B-24V HMS75047-2 4HN-charged & wet-24V

6.7 Batteries for immediate use. Batteries should be procured in the
charged and wet condition only when necessary for immediate use since wet
batteries are not suitable for storage. Batteries procured for depot stock

or which are not for immediate use should be procured in the charged and dry
condition.
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5.8 P Id ifving PIN). The following describes the PIN
number construction for use with batteries acguired under this specification:

ﬂll.i.aﬁ/X“X‘ﬂ
L Voltage rating:

12 - 12 volts

24 - Z4 volts

—{ondition:
A - Charged and dry
B - Charged and wet

Specification sheet number and type:
1 - Type 2HN, lead-acid battery
- Type 4HN, lead~acid battery

General specification number

Measurement system identification:
M - inch-pound system ‘
D - metric system

6.9 International standardization agreement. Certain provisibns of this

specification are the subject of international standardization agreements. as
set forth in QSTAG-140 and NATO STANAG 4015, are covered in MIL-B-11188/1 and
MIL-B-11188/2. When amendment. revision or cancellation of this
specification is proposed, the departmental custodians will inform their
respective Departmental Standardization offices so that approprlate action
may be taken respecting the international agreement concerned.

6.10 Changes from previous issue. Asterisks are not used in this
revision to identify changes with respect to the previous issue, due to the
extensiveness of the changes.

6.11. MSDS. The contracting officer should identify those activities
requiring copies of the completed MSDS prepared in accordance with
FED-STD-313. Additional pertinent Government mailing addresses for
submission of data are listed in appendix B of FED-STD-313 (see 3.10
and 6.2).

6.12 AMC policv on AQLs/ITPDs. This specification is certified te be in
sompliance with current Army Materiel Command (AMC) policy for the
elimination of AQLs/LTPDs (Acceptable Quality Levels/Lot Tolerance Percent

Defectives) from military specifications.

29
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. STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSTRUCTIONS: This form is provided to solicit beneficial comments which may improve this document and
enhance its use. DoD contractors, government activities, manufacturers, vendors, or other prospective users of
the document are invited to submit comments to the government. Fold on lines on reverse side, staple in corner,
and send to preparing activity. Attach any pertinent data which may be of use in improving this document. If
there are additional papers, attach to form and place both in an envelope addressed to preparing activity. A
response will be provided to the submitter, when name and address is provided, within 30 days mdlcatmg that
the 1426 was received and when any appropriate action on it will be completed.

NOTE: This form shall not be used to submit requests for waivers, deviations or clarification of specTicatlon
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced dacument(s) or to amend contractua) requirements. pgC 6140
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