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MILITARY SPECIFICATION

BATTERY, SINGLE CELL, PRIMARY RESERVE

This specification is approved for use by the U.S. Army
Armament Research and Development Command, and is available
for use by all Departments ar!d Agencies of the Department of
Defense.

1. SCOPE

“/.1 This specification contains requirements not
normally covered by the drawings and provides quality
assurance provisions for the fabrication of parts, assembly
and packing of one type of primary reserve battery.

2. APPLICABLE DOCUMENTS )

2.1 issues of documents. - The following documents
of the iss~in effect on date of invitation for bids or
request for proposals, form a part of this specification to
the extent specified herein.

SPECIFICATIONS .

MILITARY

MIL-A-48078 - Ammunition, Standard Quality
Assurance Provisions, General
Specification For

MIL-L-48765 - Lithium Hexafluoroarsanate
MIL-L-48766 - Lithium Tetrafluoroborate -
MIL-M-48767 - Methyl Formate
MIL-L-48768 - Lithium Reserve Battery Electrolyte
KIL-G-48771 - Graphite
MIL-L-48772 - Lithium
MIL-V-48773 - Vanadium Pentoxide

FSC: 1345

Beneficial commenta (recommendations, additions, deletions) and any pertinent data
which may be of use in improving thia document should be addressed to: Commander,
US Army Armament Research and Development Command, Attn. DRDAR-QA, Dover,
NewJersey 0780 Ibyuaing the self-addreased Standardization Document Improvement
Proposal (DDForm 1426) appearing at the end ofthis document or bylettir.
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STAPJDARL’)S

l’~ILITARY

M1L-STD-105 - Sampling Procedures and Tables for
inspection by Attributes (ABC-STD-105)

MIL-sTD-271 - Non-destructive testing requirements
for metals

MIL-STD-202D - Test methods for Electronic &
Electrical Components Parts

MIL-STD-1168 - Lot Numbering of Ammunition
MIL-STD-1169 - Packaging, P;cking and Marking for

DRAWINGS

Shipment of Inert Ammunition Components

U.S. ARMY
PRODUCT

9275567

ARMAIIENT RESEARCH AND DEVELOPMENT COMMAND
DRAWING

.

- Battery, Single Cell Primary Reserve

INSPECTION EQUIPMENT DRAWINGS

9275635 - Molding Cylinder
9275636 - Power Source Assembly
9296892 - Primer, Stab
9275634 - Procedure, Assembly, Power
8841278 - Firing Pin
9275625 - Plug
9275620 - Wiring Assembly, Cell

Source

(Copies
cations
procurement functions should be obtained from the ~rocuring
activity or as directed by the Contracting Officer).

of specifications, standards, drawings and publi-
requfred by suppliers in connection with s~eclfic

2.2 Other Publications. - The following documents form a
part-of-this specification to the extent specified herein.
Unless otherwise indicated the issue in effect on date of
invitation for bids shall apply.

American Society for Testing and Materials

ASTM E 493-73 - Standard Methods of Test for
Leaks Using the Mass Spectrometer
Leak Detector in the Inside-Out
Testing Mode.

(Applications for copies shall be addressed
to ASTM, 1916 Race Street, Philadelphia, PA 19103.)
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REQUIREMENTS

3.1 Naterials. - Materials and parts sha’11 be in
accordance with applicable drawings and specifications.

3.2 Components and assemblies. - The components and
assemblies shall comply with all requirements specified on
drawing 9275567 and associated drawings and with all require-
ments specified in applicable specifications and standards.

3.3 Non-activated voltage. - The non-activated voltage
of the cell shall be less than five (5) millivolt when
measured with a millivoltmeter having a minimum impedance of 10

7

ohms. The non-activated cell voltage shal +4
be less than 3.0

volts when measured with a meter having 10 ohms minimum impedance.

3.4 Battery cell voltage rise time. - The battery cell
voltage shall rise to minimum voltage of 2.5 volts in a maxi-
mum of one half (0.5) second after activation otier the temp-
erature range of -45°F to +145”F.

3.5 Battery cell capacity. - The battery shall remain
above 2.5 volts for a minimum of sixty (6o) hours when sub-
jected to a 3.3 Kohm + 3% resistive load over the temperature
range of -45°F to +14g°F.

3.6 Weld integrity.

3.6.1 Anode lead to screen welds.

The anode lead to screen weld, when pulled to
destruction, shall not result in separation of the weld.
Parent material (screen or lead) shall fail before the weld.

3.6.2 Anode lead to terminal pin weld.

The anode lead to terminal pin weld, when pulled
to destruction, shall not result in separation of the weld.
Lead material shall fail bef’ore the weld.

3.6.3 Case to terminal plate weld. - The case to
terminal plate weld shall not show evidence of pits or cracks
when visually examined.

3.7 Terminal plate glass to metal seal. - The glass seal
shall not have cracks on both sides of the pin or any one crack
that extends over one-third the distance from the pin to the
plate.

3
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3.8 Radiographic examination. - X-Ray negatives of the
cells shall “oe examined for the following:

a. There shall be continuity of the anode lead.

b. There shall be no sharp bends in the anode lead.

c. The anode lead shall not be bent against the
outside case.

d. The anode lead shall not extend beyond the
bottom edge of the anode screen.

e. The ampule shall be intact and show evidence of
electrolyte.

3.9 Heat soak. - The ampule assembly, electrolyte
(9275581) shall withstand a 24 hour heat soak at 165+5°F
without leakage or breakage.

—

3.10 Environmental tests. - The cells shall’meet the
requirements of paragraphs 3.3, 3.4, 3.5, and after
being subjected to the following tests:

Shock - 7 ft drop pefiMIL-STD-331, Test 111,
except ba;;er=hall be mounted in hardwood block of 40
cu. inches weighted to 5 pounds~

b. Transportation vibration - per MIL-STD-331,
Test 104 procedure 1.

c. Acceleration - 15000 Gts for 9.5 tnilliseconds
along any axis.

3.11 Ampule assembly electrolyte condition, - The
electrolyte, when examined inside the ampule shall be clear
and of a colorless, light yellow or light yellow-brown
appearance. There shall be the proper number of lithium
wires and the surface of the wires in the solution shall be
clearly visible. The wires shall be bright and shiny in
appearance with some slight darkening on the ends permissible.
The solution, when shaken, shall not be gelatinous but will
have a fluidity similar to water. The lithium wires must be
free floating in the solution.

. ,

3.12 Hardness of case. - The case (9275592) shall have
a knoop hardness of 231 max at 200 gm load, or 96 Rockwell B.

4
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3.13 Workmanship. - All parts and assemblies shall be
fabricated and finished in a thorough workmanlike manner
and all manufacturing, processing, and assembly operations
shall be correctly performed. Metal parts shall be
free of burrs, chips, sharp edges, cracks, crazes, un-
blended radii, porosity, warpage, burn marks, checks, chipped
edges, blisters, excess flash, dirt, grease, rust, salt
deposits, visible raised cement seams, solder splash, corrosion
products, and other defects or foreign matter which would
affect their serviceability. The cleaning method used shall
not be injurious to any part or assembly, nor shall the parts
be contaminated by the cleaning agent. All required markings
shall be neat, legible and sharply defined.

3.14 First article inspection. - This specification
contains technical provisions for first article inspection.
Requirements for the submission of first article samples
by the contractor shall be as specified in the contract.

4. QUALITY ASSURANCE PROVISIONS ,

4.1 Responsibility for inspection and standard
quality assurance provisions. - Unless otherwise specified
herein or in the contract, the provisions of MIL-A-48078 shall
apply and are hereby made a part of this detail specification.

4.2 Classification of inspection. - The following
types of inspection shall be conducted on this item.

a. First Article Inspection

b. Quality Conformance Inspection

4.3 First article inspection

4.3.1 Submission. - The contractor shall submit a
first article sample as designated by the Contracting Officer
for evaluation in accordance with provisions of 4.3.2 and
4.3.3. The first article sample shall consist of the following
items in sample quantities as indicated.

Part Description Drawings !W!WIY

Battery, Single Cell,
Primary Reserve 9275567 126

4.3.2 Inspections to be performed. - See MIL-A-48078
and paras. 4.4.2, testing per para. 4.4.3 and Table I
specified herein.

4.3.3 Rejection. - See MIL-A-48078

5
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4.4 Quality conformance inspection

4.4.1 Inspection lot formation. - Inspection lots
shall comply with the lot fern ation provisions of MIL-A-
48078.

4.4.2 Examination. - (See r!IL-A-48078). Unless other-
wise specified in the classification of defects and test
tables, sampling plans for major and minor defects shall be
in accordance with MIL-STD-105, Inspection Level II. Equip-
ment necessary for the performance of the inspections listed
shall be in accordance with 4.4.5.

7
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4.4.3 Testin~

4.4,3.1 Non-activation voltage, major defect, battery
cell voltage rise time, major defect, cell capacity, maj or
defect. - Samples of battery cells shall be tested fo~> non-
activated voltage, rise time and capacity in accordar-iue
with the following table.

Cell Lot Total Sample lJon-Activation Rise Time
size Size Voltage(para 3.3) Capacity

Test at Room (para. 3.4)
Ambient (para. 3.5)

Test as below

120 to 1200 72 N=72, C=O N=72, c=l

1201 to 10,000 180 N=180, C=l 3J=180, C=2

10,001to 35,000 300 N=300, C=l’ N=300, C=3

Samples shall be equally divided into three (3) groups and one
group tested at -45°F, one group tested at room ambient and
one group tested at +145°F. Allowable defects shall be as
indicated? Testing for the non-activated voltage shall be
performed as specified in 4,4.6.1. Testing for the voltage
rise time and voltage capacity shall be performed as specified
in 4.4.6.2.2,

4.4.3,2 Weld integrity

4,4,3,2.1 Lead to terminal plate assembly

Major Defect - At the start of each days welding
of units and after welder parametric have been set, weld
three (3) dummy terminal plate and leads. Pull lead to
destruction to determine weld suitability (para. 3.6). Do
‘not proceed with production welding until all three (3) dummy
units are accepted. At the end of each four (4) hour period
during the continuous production run and at the end of each
dayfs production, three (3) assemblies shall be randomly
selected from the last ten (12) welded arid the weld pulled
to destruction. If a reject occurs, that quantity of as-
semblies welded since the iasu acceptable check shall be
rejected.

4.4.3.2.2 Lead to anode screen assembly

Tlajor Defect - At the start of each day welding of
units ard after welder parametric have been set, weld three
(3) ancf~c lead to screen asse:,blies. Pull lead to destruction
to determine weld suitabili~-y (pa],a. 3.6). 110 not proceed

31
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with production welding until all three (3) units are accepted.
At the end of each four (4) hour period during the con-
tinuous production run and at the end of each day’s production,
three (3) units shall be ,randolfily selected from the last ten
(10) welded and the weld pulled to destruction. If a reject
occurs, that quantity of assemblies welded since the last
acceptable check shall be rejected.

4.4.3.3 Radiographic examination. - Radiographic
examination shall be performed on a sample of 32 cells for
information only.

4.4.3.4 Electrolyte volume. - Major Defect. At the
start of each day, ten (10) electrolyte samples shall be taken
and the volume of electrolyte checked. Do not proceed with
production until all ten samples are accepted. At the end of
each two (2) hour period during the continuous production run
and at tlte end of each day’s production, five (5) units shall
be randomly filled and the volume of electrolyte checked. If
that quantity of ampule assemblies filled since the last
acceptable check shall be rejected. This check shall be made
in accordance with para. 4.4.6.4.

4.4.3.5 Heat soak. - Major Defect. - Each ampule
(9275581) shall be subjected to the test. Any ampule ex-
hibiting cracks or leaking after the heat soak shall be
rejected and removed from the lot. The test shall be per-
formed as specified in para. 4.4.5.7.

4.4.3.6 Hardness. - Major Defect. - A sample of three(3)
cases (9275592’_be selected from each lot and tested for
hardness. Failure of any one (1) sample to meet the require-
ment of 3.12 shall result in rejection of the lot. This test
shall be performed as specified in 4.4.6.8.

4.4.3.7 Lithium wires. - Major Defect. - At the start
of each day’s production, four (4) lithium wires shall be re-
moved from-each machine and examined for length and diameter.
DO ‘not ‘proceed with production unless all samples are
acceptable. At the end cf eacil two (2) hour period
during the continuous production run and at the end
of each day’s production, two (2) wires shaJl be removed from
each machine and examined for length and diameter. If any wire
fails to comply with the drawing ~equirement, the equipment
shall not be used in production. Further, that quantity of
ampules filled since the last acceptable check shall be rejected.

32
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4.4.4 Dimensional control of stam~ed/molded Darts

The paragraph applies to the following parts:
Insulator Bottom 9275586, ref. para. 4.4.2.14
Separator, Bottom 9275589, ref. para. 4.4.2.1s
Separator, Vertical 9275590, ref. pdra. 4.4.2016
Screen Assembly Anode 9275574, ref. para. 4.4.2.7
Barrier Ampule, 9275610, ref. para. 4.4.2.20

(The requirements of the paragraph apply to those
dimensions which are considered “as stamped” and which do not
undergo subsequent operations) .

In place of the normal sampling associated with the Classifi-
cation of Defect for the parts listed above, a sample of at
least ten (10) parts shall be dimensionally inspected to
qualify the tool used in the stamping process for use in pro-
duction. In addition, a sample of five (5),parts shall be
selected during the first hour of each day’s production and
during the last hour of each day’s production (up to and in-
cluding 8 hours) for dimensional inspection as a control of
the tool during production. As a control of each tool during
production, the above quantity of parts shall be inspected for
at least the defects listed in the referenced paragraphs for
the above part. If any defective parts are found during quali-
fication of the tool, the tool producing the defective part
shall not be used in production. If any defective parts are
found when inspection is performed for control of the tool,
the tool producing the defective part shall be removed from
production. Further, that portion of production since the
last tool control check shall be inspected for each separate
type of defect in accordance with the sampling plan and AQL’s
as specified in the referenced paragraphs. All tools removed
from production because of some fault, may after reworking,
be returned to production providing they pass the qualification
test above.

4.4.5 Inspection equipment. - The inspection equip-
ment required to perform the inspections and tests prescribed
in this specification is identified in the ‘Paragraph Re-
ference\Inspection Method’ column in the tables starting with
paragraph 4.4.2.1, and the test method paragraphs (see 4.4.6).
The contractor shall submit for approval, inspection equipment
designs in accordance with the terms of the contract. See
Section 6 of MIL-A-48078, and section 6 herein.

4.4.6 Test methods and procedures

33
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4.4.6.1 }::!:-activation voltage. - Battery cells specified
ir. !.~i.s.l Shai i be measured for non-activation voltage using
an..ac~<pt~l’le dig ital millivolt meter having a ninimulm impedance of
10~ ch]:]s. Any cell which measures more than fix’e (5) milli-
volts shai: be ~hecked using an electr~~eter or eq:i~alent
~le~~r ~lavi;:e~ I:Ii:-.‘mum impedance of 10 ohms . Cells exhibitin~
more ~~]an j.O voits shall be classed defective and removed
from furthe~ tests. Acceptable cells may be used fcr the
rise time and capacity test.

4.4.6.2 Rise time and capacity test

4.4.(5.2.1 First article test. – Battery cells specified
in 4.3.4 shall be assembled in pairs in the molding cylinder
(927’5535) to form the power source assembly as shown on dwg.
9275636. The assembly shall be loaded with the stab primer,
dwg. 9296892, in accordance with procedures dwg. 9275634.
The assemblies shall be divided into three equal groups. One

group shall be placed in a temperature chamber and’ conditioned
at 145°F fo~ a minimum of two (2) hours and one group shall
be conditioned at room ambient for a minimum of two (2) hours
and one group shall be conditioned at -45°F for a minimum of
two (2) hours. All tempefiatures ~ 5°F.

Each battery shall then be connected to a 6.6K~ 3%
resistive load and activated. Activation shall be accomplished
by applying a two (2) inch ounce force to the primer through
the firing pin (dwg. 8841278). Rise time shall be measured
by an oscilloscope or other approved measuring equipment and
the voltage measured and recorded at the time of activation
and at one hour intervals during the duration of the test.
Any power source failing to meet the rise time or capacity
requirement shall be classed defective (Destructive test).

4.4.6.2.2 Lot acceptance test. - Battery cells specified
ir.paragraph 4.4.3.1 shall be divided into three (3) equal
groups. One group shall be placed in a temperature chamber and
conditioned at +14~°F for a minimum of one (1) hour. One
group shall be conditioned at room ambient for a minimum of
orle (1) hour, and one group shall be conditioned at -45°F for
a mjnimurn af one (1) hour. (All temperatures +5°F.)—

Each cell, after conditioning, shall be connected to a
3.3K+ ;% resistive load and activated. Activation shall be
accofipitshedby strik-ing the center of the non terminal end of
the cell with a right circular steel cylinder having a mass of
0.2+ ● 02 gra:..; ~nd traveling at a velocity of 175 + 30 feet per
sec;ni. Ths diaveter of the cylinder shall be O.0~1 - .005 inches

34
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with co~’ner breaks of .~~o + 005 inches. Rise time shall be
measured by approved measur~!:g equipment and the voltage measured
and reccuded at the time of activation and at one (1) hour inter-
~T&~s (ju~>~]~~ the duration of the test. (Activation time shali
ke mea: ..ue~ from the tine zhe case is depressed. )

4.=.6.3 Radiographic examination. - Inspection equipment
and image quality of the radiographi,cs for the examinati~n
shall be satisfactory to the procurement Contractin~; Officer.
The dire :Lion of the x-ray “~eam employed in the inspection
shall be perpendicular to the cylindrical wall of the cell
~:ith the anode lead to screen welds at the right side. Retain
x-ray films in the file during production. Supply film to
Government DRDAR-QAA-R at completion of contrac~.-
tive tes;)o

4.4.6.4 Electrolyte volume. - Pre-weigh and
weight of ten (10) ampule blanks. Randomly place
blanks into magazine feeding the electrolyte fill

(Non-destruc-

record the
these ampule
machine.

Re-weigh the filled ampules and calculate-the weight of the
electrolyte. Using the specific gravity of the electrolyte
batch, calculate the volume. Repeat at interval specified in
para. 4.4.3.4 with five (5) blanks.

4.4,6.5 Leak test

4.4.6.5.1 Gross leak. - Each cell shall be subjected
to the gross leak test. The test shall be performed in
accordance with MIL-STD-202E, Method 112B Condition B. Any
evidence of bubbles shall be cause for rejecting the leaking
cell. (Non-destructive test).

4.4.6.5.2 Fine leak. - Each cell shall be subjected
to this test. The test shall be performed in accordance
with ASTM E 493-73, Method A, The Volume V for calculating
the actual leak rate shall be 0.5cc.
Any cell failing to meet the actual leak rate requirements
of the drawing shall be rejected. (Non-destructive test).

4.4.6.6 Heat soak. - Each ampule assembly (9275581)
shall be placed in a char.ber heated to 165°F+ 5°F for 24 hours
minimur,. After the 24 hours has elapsed the–ampule shall be
removed from the chamber and visually examined for cracks and
leakage. Any unit exhibiting cracks or leakage shall be
classed defective and removed from the lot.
test).

(Non-destructive

.35
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4.4. 6.7 Environmental testing. - Cells specified in

4.3.4 shall be assembled in pairs as specified in 4.4.6.2.1.
These batteries shall be tested as specified below:

T_~: 96
7 Ft. drop
BRG 6 ? 15

TOTAL TESTED 6 6 15

Circled quantities are batteries that, having been
subjected to the environmental condition, are tested in the
ballistic rail gun.

The following procedures shall be followed in performing
the tests.

a. Shock - 7 ft. Drop - MIL-STD-331 Method 11/1 - The
six (6) battery assemblies shall be placed within a block of
hard wood or other suitable material weighted to five (5) pounds
+ 1/4 lb. The shape of the block shall be approximately a
;ight circular cylinder two (2) inches high by five (5) inches
in diameter. Three (3) assemblies shall be conditioned at
_450F for two (2) hours minimum and three (3) at +145°F fOr

two hours minimum. One (1) unit from each temperature group
shall be dropped on the flat of the cylinder, one (1) unit
from each temperature group shall be dropped on the outside
of the cylinder approximately perpendicular to the longitudinal
axis of the battery assembly and one (1) unit from each tempera-
ture group shall be dropped on the outside of the cylinder
approximately perpendicular to the ends of the battery assembly.

b. Transportation Vibration - MIL-STD-331, test 104
procedure 1, except that the test shall be performed at
ambient -temperature.

Acceleration - The units to be tested for ac-
ce~er~~iorl shall be shipped to ARRADCOM where they shall be
mourited in fixtures, represer.tative of the XM70 Mine, loaded

intcl the appropriate projectile and subjected to the zone
environment of the ballistic rail gun. One half of the
battery assemblies shall be tested at -45°F and one half
tested at +145”F.

After each environment, the battery assembly shall be
chlec;:edfor norl-ac~ivation voltage iri accordance with 4.4.6.1.
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.Ifter being subjected to the ballistic rail gun, the
assemblies shall be checked for ncn-activation voltage. Units
passing the non-activation voltage test shall then be tested
for rise time and capacity in accordance with 4.4.6.2.1.
Units that were fired in the BRG at -45°F shall be placed in
the cold chamber for the duration of’ the test and units fired
at +145°F in the BRG shall be placed in the hot chamber for the
duration of the test.

4.4.6.8 Hardness. - Hardness of tile cases shall be
measured using a knoop hardness tester by taking readings
on the side and closed end. A minimum of three readings shall
be made along the side and three on the closed end approxi-
mately 120° apart. Parts should be mounted and sectioned
before taking 200 gm load knoop impressions.

4.4.6.9 Cathode weight. - A sample of cases (9275592)
shall be selected from each lot in accordance with MIL-STD-
105D, level II. The selected units shall’ be weighed and
the weights identifiable to the cases. These cases shall
be rezurned to the lot in such a manner so that the sub-
sequent cathode composition insertion into the weighed cases
is done randomly. After the cathodes have been inserted into
the 10Z of cases, the previously weighed cases shall be re-
weighed and the cathode composition weight obtained by sub-
tracting the tare weight from the assembly weight. An average
value for the weight of the Insulator, Bottom (9275586) shall
be used in calculating the tare weight, Units failing to
comply with the weight specified on the drawing shall be
classed defective. (Non-destructive test).

The following alternate method may be used but is not
preferred:

The sample of cathode assemblies shall be randomly
selected and each unit weighed with the weight identifiable
to the assembly. The cathode composition shall be removed
from the case and the case with the bottom insulator re-
weighed.

The cathode composition weight shall be calculated by
subtracting the two (2) values and the tare weight of the
insulator.
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Units f’ailing to comply with the weight specified on
the drawing shall be classed defective (Destructive Test).
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4.4.6.10 Lithium wire dimensions

The length and diameter of the lithium wire shall be
measured using standard measuring equipment.

4.4.6.11 Electrical Short Test Anode to Cathode. - After assembly
each cell shall be tested for evidence of anode to cathode short
using standard measuring equipment. (Short is defined as resistance
of less than five (5) megohms.)

4.4.6.12 Electrolyte Water Content Check. - For each new
bottle of electrolyte inserted in the dispenser, a sample will

*

be taken and analy;ed for water content using approved measuring
equipment. If the amount of water is excessive (ref. MIL-L-48768)
the ampules filled from that bottle will be rejected and that
bottle of electrolyte not used in production.

5. PREPARATION FOR DELIVERY

5.1 Preservation and packaging t

5.1.1 Level C. - Battery cells shall be packed for
shipment ‘rdance with MIL-STD-1169.

5.2 Packin~

5.2.1 Level C. - Battery cells shall be packed for
shipment ‘rdance with MIL-STD-1169.

5.3 Markinq. - Marking of the carton shall comply
with MIL-STD-1169 and lot numbering with MIL-STD 1168.

5.4 Ship ping. - When parts from more than one lot
are shipped as a carload, each lot shall be kept separate, and
the division between lots clearly indicated to prevent mixing
of lots in transit.

6. NOTES

6.1 Ordering data. - See MIL-A-48078 (AR)

6.2 Submission of designs for app roval. - See 6.2.3 of
MIL-A-48078. Submit equipment designs, as required, to
Commander, U.S.
Command, ATTN:

Custodian:
Army-AR

Project Number:

Army Armament Research and Development
DRDAR-QAA-1, Dover, New Jersey 07801.

Preparing Activity:
Army-AR

1345=A207
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