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                                     PERFORMANCE SPECIFICATION

                                  BATTERIES, STORAGE:  LEAD-ACID,

                                   "MAINTENANCE FREE"  (METRIC)

This specification is approved for use by the U. S. Army Tank-automotive and Armaments Command, Department of the Army, and is available for use by all Departments and Agencies of the Department of Defense.

1.  SCOPE

1.1  Scope.  This specification covers one type of waterproof, "Maintenance Free", lead-acid battery furnished in dry charge or wet charge conditions (see 3.5, 3.6 and 6.2):

                                                      Cold

           Type                                Cranking                 Rated Reserve           Ampere-hours

       Destination      Voltage     Amps(-18(C)         Capacity (minutes)       (20-hour rate)
       6TMF                 12                725                             200                            120

       Condition:                                   Type          PN                       NSN
   Dry-charged, w/acid over-pack      
Type I       TBD          6140‑01‑446‑9498 (DLA)           

   Charged and wet                            
Type II      TBD          6140‑01‑446‑9506 (DLA)

   Dry-charged, no acid over-pack
Type III     TBD
6140-01-469-9184 (DLA)

2.  APPLICABLE DOCUMENTS

2.1  General.  The documents listed in this section are specified in sections 3, 4 and 5 of this specification.  This section does not include documents in other sections of this specification or recommended for additional information or as examples.  While every effort has been made to ensure the completeness of this list, document users are cautioned that they must meet all specified requirements documents cited in sections 3, 4 and 5 of this specification, whether or not they are listed. Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of use in improving this document should be addressed to: US Army Tank-automotive and Armaments Command, ATTN: AMSTA-TR-E/AEIT, Warren, MI 48397-5000, by using the Standardization Document Improvement Proposal (DD Form 1426) appearing at the end of this document, or by letter.

AMSC N/A                                                                                                       FSC 6140

DISTRIBUTION STATEMENT A.  Approved for public release; distribution is unlimited.

2.2  Government Documents.

2.2.1  Regulations,  Specifications and Standards.  The following form a part of this document to the extent specified herein.  Unless otherwise specified, the issues 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).

CODE OF FEDERAL REGULATIONS (CFR), Title 29, 40 and 49

FEDERAL SPECIFICATIONS

             O-S-801               -  Sulfuric Acid, Electrolyte (for Storage Batteries)

FEDERAL STANDARDS

             FED-STD-595      - Colors Used in Government Procurement

US MILITARY SPECIFICATIONS AND STANDARDS

MIL-STD-129     -Marking for Shipment and Storage

MIL-STD-2073    Department of Defense Standard Practice for Military Packaging

MIL-C-46168     -Coating, Aliphatic Polyurethane, Chemical Agent Resistant

MIL-C-53039     -Active Coating, Aliphatic Polyurethane, Single Component, Chemical                               
    Agent Resistant

(Unless otherwise indicated, copies of the above specifications and standards are available from the Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, 

PA 19111-5094).

2.3   Non-Government Publications.  The following documents form a part of this document to the extent specified herein.  Unless otherwise specified, the issues of the documents which are DoD adapted are those listed in the issue of the DoDISS cited in the solicitation.  Unless otherwise specified, the issues of documents not listed in the DoDISS are the issues of the documents cited in the solicitation (see 6.2).

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D4169       -Performance Testing of Shipping Containers and Systems

ASTM D4919       -Testing of Hazardous Materials Packaging

(Application for copies should be addressed to American Society for Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

SAE J537    
       - Storage Batteries

SAE J1495
       -Test Procedure for Battery Flame Retardant Venting Systems


SAE J930 
       -Storage Batteries for Off -Road Work Machines 

 (Application for copes should be addressed to Society of Automotive Engineers, Inc., 400 Commonwealth Drive, Warrendale, PA 15096.)

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

           ANSI/SAE AS478  - Identification Marking Methods (DoD Adopted)

(Application for copes should be addressed to the American National Standards Institute, 11 West 42nd Street, New York, NY 10036).

BATTERY COUNCIL INTERNATIONAL (BCI)

           "Battery Replacement Data Book"

(Application for copes should be addressed to the Battery Council International, 401 North Michigan Avenue, Chicago, IL 60611)

INTERNATIONAL CIVIL AVIATION ORGANIZATION - Technical Instructions for Safe Transportation of Dangerous Goods by Air (ICAO-TDGA) 

(Application for copies should be addressed to the ICAO, Document Sales Unit, 999 University Street, Montreal, Quebec, H3C 5H7, Canada)

INTERNATIONAL MARITIME ORGANIZATION - International Maritime Dangerous Goods Code (IMO-IMDG)

(Application for copies should be addressed to IMO Secretariat, Publication Section, 4 Albert Enbankment, London, SE1 7SR, United Kingdom)

2.4   Order of Precedence.  In the event of a conflict between the text of this specification and the references cited herein, the text of this specification shall take precedence. Nothing in this specification, however, shall supersede applicable laws and regulations unless a specific exemption has been obtained.

3.  REQUIREMENTS

3.1  Qualification.  Qualified Products List (QPL) may be applicable. Product Qualification Testing (PQT) requirements will be used to qualify contractors on both an individual contract basis, and for any QPL that may be established, as provided for in Section 4.

3.2   Materials.  The contractor shall select the materials, but the materials shall be capable of meeting all of the operational and environmental requirements specified herein.  The materials specified in this document are recommended, but are not mandatory.  Recovered materials shall be used in the maximum extent possible (see 4.6.1). Battery covers and cases manufactured with recycled plastic as well as non-recycled plastic shall conform to the requirements herein (see 3.2.3).

3.2.1   Electrolyte.   The electrolyte supplied for both Type I and Type II  batteries   shall  comply with all requirements of  Federal Specification, O-S-801,  Class 3.

3.2.2   Active Material.  Active material reclaimed from plates of other batteries shall not be used (see 4.6.1).

3.2.3  Recycled, Recovered, or Environmentally Preferable Materials.  Recycled, recovered, or environmentally preferable materials other than active plate material shall be used to the maximum extent possible provided that the material meets or exceeds the operational and maintenance requirements, and promotes economically advantageous life cycle costs (see 6.4.2).

3.3  Design and Construction.  Batteries shall be designed and constructed as specified in Figures 2 through 10 and the battery shall be furnished as a complete, integral assembly, with no loose parts permitted, except for the filler plugs as specified in 3.3.6.

3.3.1  Containers.  Containers shall be fabricated to the dimensions specified in Figures 2 through 10.  The containers shall be free of leaks, blisters, cracks, or other defects that could adversely affect the performance of the battery as determined by the Government. The container body color shall be Brown, conforming to color chip 30140 of FED-STD-595.  The container shall be made from non-absorbent, acid-resistant material meeting the physical requirements specified in 3.3.1.1.1 through 3.3.1.1.4 (see 4.6.2), and shall not be damaged when over-painted  with  Chemical Agent Resistant Coating (CARC) paints identified  under MIL-C-46168 and MIL-C-53039, or the approved CARC primers listed in MIL-STD-193. (see 4.6.24)

3.3.1.1  Physical Requirements.

3.3.1.1.1  Electrical Breakdown.  The battery shall have no indication of perforation or burn-through when tested as specified in 4.6.4.1

3.3.1.1.2  Acid Absorption.  The battery container material shall exhibit no cracks or blisters, no more than 1.5% increase in weight, and no more than 2% increase in any physical dimension when tested as specified in 4.6.4.2.

3.3.1.1.3  Impact Resistance.  Twenty-four hours or more after manufacture, a battery case shall exhibit a minimum impact resistance after four hours of pre-test conditioning at temperatures in table I (see 4.6.4.3). 

TABLE I.  Impact Resistance

                               Pre-test                                     Minimum Impact Resistance at

                    conditioning temperature                    drop height of 1 kilogram (kg) weight
                              66(C(2(C                                                      2100 mm

                             -18(C(1(C                                                      1400 mm

                             -48(C(2(C                                                        700 mm

3.3.1.1.4  Bulge Resistance.  Battery container shall exhibit no more than 6.4 mm bulge after testing as specified in 4.6.4.4.

3.3.2  Battery Cover.  Battery cover shall be non-reflective, black in accordance with FED-STD-595 color chip 37030, and meet the same physical requirements and CARC paint/primer compatibility as the container material in paragraph 3.3.1, Containers. The battery cover shall be flat (i.e. no raised portions), except for the terminals and vent/filler plugs installed, and shall be sealed to the container.  Cover and base are to be parallel within 1.5 mm total.  The seal shall maintain an acid tight joint between case and cover under all test conditions specified herein (see 4.6.6).                  

3.3.2.1  Vent/Filler Plug Openings.  The battery cover shall contain a vent/filler plug opening for each cell.  The vent/filler plug openings shall be designed to permit easy filling and determination of the electrolyte level. Electrolyte level instructions shall be plainly marked, either on the battery cover or on the vent filler plugs. (see 4.6.2).  

3.3.3  Leakage.  When tested per 4.6.3, no cell of the battery shall show a drop in pressure exceeding 0.69 kilopascals (kPa).

3.3.4  Post Seals.  Post seals shall maintain an unbroken seal between post and cover and shall show no indication of leakage under any of the test conditions specified in 4.6.16 and 4.6.17 (see 4.6.2).

3.3.5  Cell Seals.  Type I and Type III Batteries.  Cells shall be sealed by easily removable, air tight, and moisture proof seals, not an integral part of the battery cover, which shall retain their seal and hold firmly in place until intentionally removed.  Dummy filler plugs may be used provided the proper plugs are packaged with the battery (see 4.6.2).

3.3.6  Vent/Filler Plugs.  Non-absorbent, acid resistant vent/filler plugs IAW MS52149F shall be provided for each cell. (reference only: Figure 10, Appendix A.) Vent/filler plugs shall not permit ignition of flammable gasses in the test battery when tested in accordance with 4.6.7.1. The check valve shall not leak more than two drops of water in 10 seconds when under a 2.0 meter (m) head of water and shall be designed to open before internal pressure reaches 10.3 kPa in excess of the external pressure.  When tested as specified in 4.6.7, vent/filler plugs shall withstand temperatures from -48(C to +121(C without cracking, melting or other damage.

3.3.7  Handles.  Handles shall be fabricated from flexible/acid resistant material of the developed length specified in Figure 6.  Each handle and attachment, shall withstand damage when tested in accordance with 4.6.8 at temperatures of 88(C(1(C and -48(C(1(C.  If knots are used to secure a plastic rope handle, they shall be attached in a manner to prevent untying. (see 4.6.2)
3.3.8  Grid and Plates.  Shall have grids and plates that will allow the battery to pass this performance specification.

3.3.9  Plate Connections and Inter-cell Connectors.  Plates of like polarity in each cell shall be integrally joined.  The inter-cell connectors shall be of such size and strength as to provide both electrical conduction and support for each group of like polarity plates.  Plate-connecting inter-cell connectors of the up and over type shall not be used. (see 4.6.2)

3.3.10  Separators.  Separators shall enclose the positive plates and shall extend a minimum of 5 mm above plates after assembly. (see 4.6.2)

3.3.11  Terminal Posts.  Terminal posts shall be of the design and location specified on Figures 3 and 6.  The positive tapered terminal post shall be identified by a "+", a "POS", or a "P" and the negative terminal by a "-", a "NEG", or a "N" as shown on Figures 3 and 6.  All metal parts of the terminal shall be lead or lead coated. (see 4.6.2)

3.3.11.1  Terminal Post Torque.  Tapered terminal posts shall withstand test specified in 4.6.9 without damage to the battery.

3.3.12  Reserved.  

3.4  Charged and Dry Battery, Type I and Type III Only.  Batteries furnished in the charged and dry condition shall contain dry plates and separators.  The moisture content of the separators shall not exceed 3.0%.  The moisture content of the plates shall not exceed 0.2%.  Electrolyte shall be furnished for Type I (see 1.1, 3.2.1. ).

3.4.1  Dry Cell Internal Resistance.  The terminal-to-terminal resistance of each cell, measured after assembly in the container with the top off, shall be no less than 50,000 ohms (see 4.6.11).

3.5  Charged and Wet Battery, Type II.  Batteries furnished in the charged and wet conditions shall be filled to the proper level with electrolyte and shall be fully charged when shipped. (see 1.1, 3.2.1)

3.6  Battery Performance.

3.6.1  Cold Activation of Dry Charge, Type I and Type III  Only.  Batteries furnished in the charged and dry condition shall exhibit a terminal voltage of 7.2V or greater when tested as specified in 4.6.5.

3.6.2  Capacities.

3.6.2.1  Full Charge Capacity.  Each full charge battery shall yield a capacity of not less than that specified in Figure 8 when tested as specified in 4.6.12.                                               

3.6.2.2  Reserve Capacity.  Fully charged batteries stabilized at 27(C ( 3(C shall yield reserve capacity minutes no less then that specified in Figure 8 when tested as specified in    4.6.13.

3.6.2.3  Low Temperature Capacity.  Fully charged batteries when discharged at rates specified in Figure 8 shall exhibit a minimum terminal voltage of 7.2V when tested as specified 

in 4.6.14.

3.6.3  Retention of Charge.  As per 4.6.15, following 60 days storage at 40(C batteries shall yield  a Reserve Capacity Minutes no less than that specified in Figure 8.                              

3.6.4  Electrolyte Retention.  Batteries shall not show evidence of leakage or spillage when tested as specified in 4.6.16.

3.6.5  Extreme Temperature.  Batteries shall show no cracking of containers, covers, sealer, filler plugs, or other damage due to temperature change between 88(C and -54 (C and no more than 0.69 kPa pressure drop in 30 seconds, with 3.45 kPa pressure applied to each cell individually after exposure to extreme test temperature (see 4.6.17).

3.6.6  Vibration.  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 damage when tested as specified in Figure 9 and 4.6.18.  Vibration shall not decrease the reserve capacity of batteries below that specified in Figure 8. 

3.6.7  Life-cycle Capacity.  Battery shall withstand 235 discharge/charge cycles.  The life-cycles attained by each battery shall be taken as the total actual cycles completed on life cycle tests, plus each cycle attained on other tests (see 4.6.19).

3.6.8  Storage Life.  After 90 days of storage at standard test conditions, the battery shall exhibit a terminal voltage of 7.2V or greater following the discharge rate and time specified in Figure 8 (see 4.6.20 and 6.2).                                                                                            

3.6.9  Deep Discharge Recovery.  When tested as specified in paragraph 4.6.22 the 

battery shall meet the requirements shown in Figure 8 for full charge capacity.                       

 3.6.10  Water Loss. When tested as specified in paragraph 4.6.23, the calculated operation hours shall be at least 4,500.

3.6.11 CARC Paint and Primer Compatibility. When tested as specified in paragraph 4.6.24, the cover, container, and cover/container joint will not be effected in any way by the application or over-spray of MIL-STD CARC Paints and CARC Primers.

3.7  Identification and Marking.  Marking data (see 6.2) shall be applied to a permanent, electrolyte-resistant type labels on two opposing exterior sides of the battery, IAW Appendix A. The labels shall not delaminate or peel during any of the required testing, or during the batteries intended use.  Labels and nameplates shall be securely and permanently attached to the battery.  A permanent label with removable tabs for identifying the "in-service" date (month and year) shall be provided on the battery top.  It shall be required to place the lot number on the battery top in accordance with ANSI/SAE AS478 (see 6.2).

3.7.1  Identification Data.  Unless otherwise specified in contract, identification marking shall include the following:

       

a.  Battery identification (battery, storage, lead-acid, maintenance-free)

        

b.  Designation (Military and SAE, when applicable)

        

c.  Battery part number

        

d.  Voltage:  12 volts

       

e.  Reserve capacity at 27(C (see Figure 8)

        

f.  Low temperature capacity at -18(C and -40(C (see Figure 8)                                            
g.  Contract or order number

        

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

       

i.  Manufacturer's CAGE code NSN

3.8  Instruction Tags and Labels.  Instruction tags and labels which provide complete information for placing battery in service, operation, and charging shall be attached in a conspicuous place on each battery.  The manufacturers standard warning label regarding “maintenance-free” batteries and the hazards of acid and explosive gasses shall be permanently attached on the top of each battery. (see 4.6.2)

3.9  Workmanship.  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 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 (see 4.6.2).

4.  QUALITY ASSURANCE PROVISIONS

4.1  Responsibility for Inspection and Tests. Unless specified otherwise in the contract, the contractor is responsible for all tests and inspections specified herein. The contractor may use his own facilities,  or other test facilities with prior approval by the Government. The Government reserves the right to perform any of the inspections and tests set forth in this specification, any applicable contractor drawings/specifications, and any additional inspections and tests deemed necessary by the Government to assure supplies and services conform to the specification and contract. 

4.1.1  Responsibility for Compliance.  All items must meet all requirements of the specification. The absence of any inspection requirement does not relieve the contractor of the responsibility to supply the Government with items that meet all requirements of the specification. Sampling or reduced inspection requirements do not authorize the submittal or acceptance of defective or non-conforming material to the Government. Failure of the contractor to promptly correct deficiencies discovered by the contractor or the Government shall be cause for suspension of acceptance until corrective actions have been taken and conformance to this specification has been demonstrated at no additional cost to the Government.

4.1.2  Drawing and Test Documentation.  When requested by the Government, the contractor will make available to the Government the contractor's legible drawings, printed specifications  and test documentation to which the end item or any of its sub-components were produced under this specification for inspection purposes. In addition, the contractor shall provide inspection assistance and any necessary test and instrumentation equipment for inspection and test purposes, when requested by the Government. 

4.1.3 Certification Requirements. Certifications by the contractor are required within this specification and will be written to contractor format, unless specified otherwise by the contract or ordering document. When requested by the Government, the contractor will make available to the Government each required certification, signed and dated by a designated corporate officer, for review. Additional contractor certifications or test reporting requirements may be required for delivery to the Government by the terms of the contract or delivery order.

4.2  Classification of Inspection.  The inspection requirements specified herein are classified as follows:

        
a.  Product Qualification Tests (PQT) (see 4.4)

        
b.  Control Test (CT) (see 4.5)

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


a.  Temperature:  27(C ( 3(C

      
b.  Relative Humidity: uncontrolled room ambient

       
c.  Atmospheric Pressure:  site pressure

d.  Electrolyte:  Unless otherwise specified herein, the temperature of the electrolyte at 



the beginning of the tests shall be within (1(C of the test temperature.

4.3.1  Instrument Accuracy.

4.3.1.1  Hydrometer.  The hydrometer shall provide a float accuracy of within + 3 points (0.003) throughout the specific gravity scale and temperature range.

4.3.1.2  Electrical Indicating Instruments.  All voltmeters and ammeters used in testing batteries shall be accurate within 0.5% of full scale value.  The sensitivity of analog voltmeters shall be at least 20,000 ohms per volt. The input impedance of digital voltmeters shall be not less than 10 megaohms.  The voltmeter and ammeter ranges used shall be such that all readings shall be taken on the upper half of the scale.

4.3.1.3  Resistor Tolerances.  In all tests involving discharge through a resistance, such resistance, shall be accurate within + 0.5%.

4.3.2  Discharging and Charging of Test Batteries.

4.3.2.1  Discharging.  The fully charged battery shall be at a temperature of 27(C(3(C and shall be discharged at the 20 hour rate (that current in amperes equal to 1/20th of the battery's rated ampere hour capacity), to a final average terminal voltage equivalent to 1.75 volts per cell, or 10.5 volts total, unless otherwise specified.

4.3.2.2  Charging.  Batteries shall be charged using one of the following methods.

a.  Batteries shall be charged at a constant voltage of 15.0 volts until (1) the specific gravity readings taken at 30 minute intervals remains constant within (0.002 points, or (2) at the end of the constant voltage charge, switch to a constant current mode in which the voltage readings taken at 30 minute intervals remain constant within (0.048 volts. Charging current shall not exceed 25 amperes/hour. The temperature of the electrolyte during the charging period shall not be allowed to exceed 43(C.

        
b.  Batteries shall be charged as specified in SAE J537.

       
c.  Charging conditioning shall be conducted in a water bath at 27(C at a constant

charging current equal to 1% of the rated cold cranking amperes (CCA) for a calculated period (in hours) to return into the battery the equivalent of not more than  130% of the ampere hours removed during the previous discharge.

4.3.2.3  Periodic Recharging.  If the testing on any activated battery is temporarily stopped for a period of 48 hours or more, the battery shall be given a freshening charge at the specified rate until fully charged (see 4.3.2.2) before testing is resumed.  A test battery shall never be stored for more than 24 hours after a discharge without being recharged.

4.4  Product Qualification Tests (PQT).  The contractor shall supply the required quantities of test samples from the first production lot using production design, tooling, and processes. The PQT will be conducted by the contractor according to the requirements of Table II at a place designated or approved by the ESA having approval and waiver authority (3.1)  and shall consist of Test Requirements specified in Table III and Assignment of Test Samples specified in Table IV. The order of testing for PQT will be established by the contractor and approved by the Government prior to start of any testing by the contractor. At the conclusion PQT, the contractor will write and provide to the ESA (3.1) for technical review and approval a PQT Test Report in contractor's format that will detail all testing, test results, failure analysis, and concluding observations. The PCO will provide acceptance determination and authority of the contractor’s PQT Test Report after technical review and acceptance by the ESA. This is a First Article Test (FAT) that may also be used to qualify contractor's products should a QPL be required and established by a later date/revision to this specification. SPECIAL NOTICE: DCMC oversight is required, including comments and/or concurrence on the contractor’s PQT Report prior to submittal to the ESA.

TABLE II.  PQT Test Samples.

Sample description         Quantity required

Batteries, complete                 10 each

Container                                4 each

Covers                                    7 each

TABLE III. PQT/CT Test Requirements

Test Title
Requirement
Inspection
PQT


CT

Materials and construction
3.2 thru 3.5, 3.9 
4.6.1
X


Defects
3.3 thru 3.3.7, 3.3.11, 3.5, 3.7.1, 3.8, and 3.9
4.6.2
X
X

Physical characteristics





Leakage
3.3.3
4.6.3
X


Electrical breakdown
3.3.1.1.1
4.6.4.1
X


Acid absorption
3.3.1.1.2
4.6.4.2
X


Impact resistance
3.3.1.1.3
4.6.4.3
X


Bulge resistance
3.3.1.1.4
4.6.4.4
X


Covers
3.3.2
4.6.6
X


 Vent/filler plugs
3.3.6
4.6.7
X


Flame retardation
3.3.6
4.6.7.1
X


Handles
3.3.7
4.6.8
X
X

Grids and plates
3.3.8
4.6.2
X


Plate connections and inter-cell connectors
3.3.9
4.6.2
X


Separators  
3.3.10
4.6.2
X


Terminal post torque resistance
3.3.11.1
4.6.9
X
X

 





Charged and dry moisture content
3.4
4.6.10
X


Resistance
3.4.1
4.6.11
X


Performance





Cold activation of dry charge
3.6.1
4.6.5
X
X

Full charge capacity
3.6.2.1
4.6.12
X


Reserve capacity 
3.6.2.2
4.6.13
X
X

Low temperature capacity
3.6.2.3
4.6.14
X
X

Retention of charge
3.6.3
4.6.15
X


Electrolyte retention
3.6.4
4.6.16
X


Extreme temperature resistance
3.6.5
4.6.17
X
X

Vibration 
3.6.6
4.6.18
X
X

Life cycle capacity
3.6.7
4.6.19
X


Storage life
3.6.8
4.6.20
X


Deep discharge recovery
3.6.9
4.6.22
X


Water loss
3.6.10
4.6.23
X


Packaging
5.
5.
X


NOTE:  indicates Certification by contractor required
    TABLE IV.  Assignment of Test Samples.
Description
Sample Number
Requirement
Inspection

Electrical Breakdown
CT1
3.3.1.1.1
4.6.4.1

Acid Absorption
CT1/CV1
3.3.1.1.2
4.6.4.2

Impact Resistance
CT2
3.3.1.1.3
4.6.4.3

Bulge Resistance
CT3
3.3.1.1.4
4.6.4.4

Cold Activation, dry charge only
B1/2/3/4
3.6.1
4.6.5

Covers
CV2
3.3.2
4.6.6

  Vent/Filler Plugs
B8
3.3.6
4.6.7

 Flame Retardation
B2
3.3.6
4.6.7.1

Handles
B8
3.3.7
4.6.8

Terminal Post Torque Resistance
B8
3.3.11.1
4.6.9

Moisture Content, dry charge only
B8
3.4
4.6.10

Dry Cell Internal Resistance
B8
3.4.1
4.6.11

Full Charge Capacity
B5/6
3.6.2.1
4.6.12

Reserve Capacity
B1/2/3/4
3.6.2.2
4.6.13

Low Temperature Capacity
B1/2/3/4
3.6.2.3
4.6.14

Retention of Charge
B1
3.6.3
4.6.15

Electrolyte Retention
B1
3.6.4
4.6.16

Extreme Temperature Resistance
B2/3
3.6.5
4.6.17

Vibration
B1/2
3.6.6
4.6.18

Life Cycle Capacity
B7/10
3.6.7
4.6.19

Storage Life
B9
3.6.8
4.6.20

Battery Charge Indicator
ALL B&CV
3.3.12
4.6.21

Deep Discharge Recovery
B5/6
3.6.9
4.6.22

Water Loss
B1/2/3
3.6.10
4.6.23

Reserved
N/A



Note: B = Battery sample, CT = Container sample,  CV = Cover sample, V = Vent plug sample set    (six) taken from battery B6   

4.4.1  Failure.  Failure of any PQT sample to conform to any of the requirements specified, or any deficiency of a workmanship or material nature found as a result of the test, shall be cause for rejection by the Government. When directed by the PCO, the contractor will conduct retesting at no additional cost to the Government.

4.5  Control Tests (CT).  Control Tests shall be done by the contractor by using one of the two following methods.

4.5.1 CT Method #1. 
a. Samples shall be selected at the rate of four fully completed batteries per each 
 production lot.  One battery will represent each group shown and shall be tested by the contractor as shown in Table V of each group. When production  lots exceed 5,000 per week, four additional test samples shall be selected and tested.

TABLE V.  Control Tests, Method 1.
Sample(s)
Description
Requirement
Inspection

#1
Group A Tests:
a. Extreme Temperature Resistance (one cycle only)

b. Handle Test (27C only)

c. Terminal Post Torque Resistance
3.6.5

3.3.7

3.4.11.1
4.6.17

4.6.8

4.6.9

#2
Group B Tests:
a. Cold Activation

b. Low Temperature Capacity  (-40C only)
3.6.1

3.6.2.3
4.6.5

4.6.14

#3
Group C Tests:
a. Vibration 

b. Reserve Capacity 
3.6.6 

3.6.2.2 
4.6.18

4.6.13

#4
Group D Tests:
a. Cold Activation

b. Vibration

c. Reserve Capacity

d. Extreme Temperature Resistance (one cycle only)
3.6.1

3.6.6

3.6.2.2

3.6.5
4.6.5

4.6.18

4.6.13

4.6.17

4.5.2  Control Test, Method #2.
a.  Samples shall be selected from completed batteries each production day as detailed   in Table V, and tested by the contractor according to the requirements of Table V for each Group.

                                  TABLE VI.  Control Tests, Method #2.

Day                                   Weekly production test group                         Batteries
First




B, C




2

Second




B, D




2

Third




   A




1

Fourth




   A




1

Fifth




   A




1

Sixth




   A




1

Seventh



   A




1

b. Once tests are successfully completed for all of each group (A, B, C, D) of Table V, production lots from those days may be released prior to completion of testing on all Group A batteries provided all other examinations/tests are acceptable. 

4.5.3  General Requirements.

4.5.3.1 Examination and testing for each lot shall be completed no later than 21 days from the final day of manufacture of the lot. 

4.5.3.2  The contractor shall be responsible for return and  retesting of shipped lots which contain samples that subsequently fail CT examination and/or testing. 

4.5.4  Control Test (CT) Failures.   Failure of any sample during examination or testing may be cause for the government to refuse to accept subsequent lots until it has been proven to the Government's satisfaction that appropriate corrective actions have been implemented.

4.5.5  Control Test (CT) Retest Requirements.  Failure of a sample to pass any of the   

tests  in table V and VI shall be prima facie evidence that all batteries produced in that failed    sample’s lot are similarly deficient.  In this event, all batteries produced and offered to the       Government for that lot shall be rejected until objective quality evidence to the contrary is       provided to and approved by the Contracting Officer. The contractor will complete the 
       

following resampling and retest requirements at no additional cost to the Government.               

a.  Retest samples shall be selected at a rate of two batteries from the failed sample  sublot/shifts and one battery from each of the sublot/shifts preceding and succeeding  the original failed sample’s sublot/shifts of the failed lot.                                           

b. Retest samples shall be initially subjected to only the tests, and related tests, demonstrated by the initial failure(s).                                                                          

c.  Failure of any retest sample selected shall be cause for rejection by the Government of the lot represented by that sample. The contractor will either 1) continue retesting additional Government selected samples until evidence satisfactory to the PCO is furnished that the remaining batteries in the lot(s) are not similarly deficient; or 2) withdraw the suspect lot(s) from presentation to the Government for current or any future acceptance actions.                                  

4.6  Methods of Inspection.

4.6.1  Materials and Construction.  Conformance to 3.2, 3.2.1, 3.2.2 and 3.2.3  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.

4.6.2  Defects.  Conformance to 3.3, 3.3.1 thru 3.3.7, 3.3.11,  3.4, 3.5, and 3.7  thru 3.9, shall be determined by examination and testing for the defects.  Examination shall be visual or by measurement with standard inspection equipment.

4.6.3  Leakage Test.  To determine conformance to 3.3.3, each cell of samples to be tested shall be subjected to 3.45 kPa using dry air or nitrogen gas for a period of 30 seconds.  A drop in pressure of 0.69 kPa in any cell shall be considered a failure of the sample battery.  Optional methods of leakage testing may be used if approved by the battery design activity, USA TACOM.

4.6.4  Battery Container Tests.

4.6.4.1  Electrical Breakdown Test.  To determine conformance to 3.3.1.1.1, the battery container (see 3.3.1) shall be filled with lead or aluminum shot or fitted with a close fitting mandrel or other electrode to within 12.5 mm of the top of the lowest point on the sides, ends, or partitions of the containers.  An alternating current potential of 100 V rms per 2.54 X 10-2 mm of thickness shall be applied for 15 seconds after full calculated voltage has been reached. Voltage shall be supplied by a transformer of not less than 1/2 kilo-volt-ampere capacity, using the electrodes in a manner that will subject each outer wall and inner partition of the container to the electrode potential.  Containers shall subsequently be examined for leaks, imperfections, or other evidence of perforation or burn-through.

4.6.4.2 Acid Absorption Test.  To determine conformance to 3.3.1.1.2, two specimens, each  76 X 76 mm, shall be cut from the partitions of the container.  After being measured with calipers and weighted in the dry condition at 27(C ( 6(C, each specimen shall be immersed in a covered vessel containing 150 cubic centimeters (cc) or sulfuric acid solution of 1.300 specific gravity at 27(C.  The vessel shall be held for seven days in an oven at 66(C + 3(C.  At the end of the heating period, the specimens shall be inspected for evidence of cracks or blisters and then measured and weighed.  The percentage increase in dimensions and weight shall be calculated.


4.6.4.3  Impact Resistance Test.  To determine conformance to 3.3.1.1.3, an undamaged specimen container shall be permitted to rest no less than 24 hours after manufacture.  Before testing, the sample shall be conditioned for four hours at each test temperature.  The test temperatures shall be 66(C + 2(C, -18(C + 2(C, and -48(C + 2(C.  Impact resistance shall be determined by a 1.0 kg solid steel ball, used as a free falling weight. When testing, the height of drop necessary to crack the container on the inside opposite the point of impact is the impact value for that section.  The impact resistance shall be found by dropping the weight at the height necessary to produce the minimum impact resistance requirement for the test temperature (see Table I).  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 25 mm longer and wider than the container.  The container shall be positioned in such a manner that the ball will strike 1/3 down from the top of the container on the centerline of the sides of each cell and on the center of each cell cover area (where thickness is uniform).  Testing of post cells is not required.

4.6.4.4  Bulge Resistance Test. To determine conformance to 3.3.1.1.4, the bulge resistance in the container shall be measured and determined as follows:

a.  Place an empty container, to be tested, in an appropriate rigid metal tray.

b.  Fill the container to within 25 mm of the top with commercial grade polyethylene glycol at a temperature of 93(C + 3(C.

c.  Place the tray, containing the container, to be tested, in an oven and maintain the polyethylene glycol at 93(C + 3(C.

d.  When the liquid in the end cell adjacent to the end wall, to be measured, reaches a temperature of 93(C + 3(C, start a one hour soak time.

e.  At the end of the soak period, remove the tray containing the container being

tested, from the oven and within five minutes, measure the end wall bulge, using

the spider arrangement.  The polyethylene glycol is to remain in the test container

until the completion of the measurements.

f.  The bulge shall be determined by comparing the center of the end wall with the

plane of the four corners exposed.  The center of the end wall is defined as a point

halfway between the horizontal parting line at the bottom and the bottom of the

top band.

g.  Bulge is to be reported as the difference as determined in subparagraph f.

4.6.5  Cold Activation Test, Type I Only.  To determine conformance to 3.6.1, this test shall apply to batteries furnished in charged and dry condition only and without supplementary charge. The battery and the electrolyte, shall be placed in a cold chamber at -1(C( 1(C for at least 18 hours prior to test and held until both battery and acid are at -1(C ( 1(C .  Remove from cold chamber and immediately fill the battery with the cold electrolyte.  Allow battery to stand 30 minutes after filling last cell.  Record gravity and temperature of the electrolyte.  Discharge the battery at 450 amperes.  Note and record the terminal voltage at 60 seconds.

4.6.6  Battery Cover Physical Characteristics Tests.  To determine conformance to 3.3.2, battery covers shall be tested as specified in 4.6.4.1.4 and 4.6.24 with appropriate modifications in samples and procedures.  Results shall be evaluated as specified in referenced paragraphs.

4.6.7 Battery Vent/Filler Plugs Thermal and Pressure Resistance Test.  To determine conformance to 3.3.6, each vent/filler plug from the battery under test shall be placed in an ambient air temperature of -48(C ( 1(C for two 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 121(C ( 3(C for 90 minutes.  They shall then be removed and inspected for evidence of damage such as cracking or melting.  After a cooling period of one hour, the each vent/filler plug shall be inserted in a fixture arranged so that water pressure can be applied on the outside of the battery, and air pressure on the lower side.  Using this fixture, the upper side of each vent/filler plug shall be subjected to a water pressure which exceeds the air pressure on the lower side by 12.07 kPa (water head of 2.0 meters if air pressure is atmospheric).  The number of drops of water that leaks through each vent/filler plug and the time required 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 10.3 kPa above the pressure existing on the upper side.  Each vent/filler plug shall open under specified pressure.

4.6.7.1 Vent Flame Retardation Test.  To determine conformance to 3.3.6, battery and vent/filler caps shall be tested for flame retardation per SAE J1495.

4.6.8  Handle Test.  To determine conformance to 3.3.7, the handle and bond areas shall be saturated with electrolyte conforming to 4.6.16 and air-dried twice daily for two days.  The handles and bond areas shall again be saturated.  The battery shall then be placed in an ambient air temperature of  88(C( 1(C for 60 minutes, allowed to cool to room temperature, and again heated at 88(C ( 1(C for 60 minutes.  The battery shall then be removed from the oven and immediately placed in a test fixture similar to Figure 1.  The battery shall be initially set on the removable support, and the angles and initial tautness of the handles shall be set with the support in place.  The ballast weight, equal to the dry weight of the test battery, shall be placed on top of the battery.  The support shall then be slowly removed and the battery and weight be allowed to hang freely by the handles for 60 seconds.  The battery shall then be removed and the handles and bond shall be examined for conformance to 3.3.7.  After the battery has been placed in an ambient air temperature of -48(C ( 1(C for 24 hours, repeat the test. 

4.6.9  Terminal Post Torque Resistance Test.  To determine conformance to 3.3.11.1, an increasing torque up to 28.25 Nm shall be applied in a direction perpendicular to the axis of the terminal posts and parallel to the top of the battery by a torque indicating device, through a fitting battery terminal or other clamping device.  Observation shall be made for evidence of distortion of the strap and connected plates, or of the seal between the posts and the cell cover.

4.6.10  Charged and Dry Moisture Test. Type I and Type III  Only.  To determine conformance to 3.4, the plates and separators shall be weighed.  They shall be dried in an oven at atmospheric pressure and a temperature of + 74(C to 77(C for 2 hours, or to a constant weight.  The plates and separators shall be reweighed and the percentage of moisture computed.

4.6.11  Individual Dry Cell Internal Resistance Test, Type I and Type III Only.  To determine conformance to 3.4.1, the cell terminal-to-terminal resistance shall be measured with an ohmmeter, bridge, or other test instrument.

4.6.12  Full Charge Capacity Test at 27(C.  To determine conformance to 3.6.2.1, the battery full charge capacity rating (ampere-hours) shall be determined as follows:

        
a.  Charge battery before each discharge in accordance with 4.3.2.

        
b.  The temperature of the battery at the beginning of each discharge shall be 

27(C ( 3(C, and the temperature shall be maintained within this range by means of a water bath, or controlled air temperature condition, during discharge.

c.  Discharge battery in accordance with 4.3.2 to a terminal voltage of 10.5 volts. Record the discharge time, and calculate the ampere-hour capacity.

d.  Repeat steps a, b, and c.

        
e.  Repeat steps a, b, and c.

f.  The ampere-hour capacity obtained from each battery subjected to steps c, d, and e. shall represent the full charge capacity.  Exception:  If the ampere-hour capacity is met in step c. or d., extra steps are not required.

4.6.13  Reserve Capacity Test.  To determine conformance to 3.6.2.2, reserve capacity tests shall be conducted as follows:

        
a.  Charge battery before each discharge in accordance with 4.3.2.

        
b.  The temperature of the battery at the beginning of each discharge shall be 

27(C ( 3(C, and the temperature shall be maintained within this range by means of a water bath, or controlled air temperature condition, during discharge.

c.  Discharge battery at 25 ( 0.25 amperes to a terminal voltage of 10.5 volts.  Record the time of discharge in minutes.

        
d.  Repeat steps a, b, and c.

       
e.  Repeat steps a, b, and c.

f.  The longest time of discharge obtained from each battery subjected to steps c., d., and e. shall represent the reserve capacity of the battery.  Exception:  If the reserve capacity requirement is met in step c. or d., remaining steps through step e are not required.

NOTE: The following correction factor shall be used to compensate for electrolyte temperature variation from the stabilized 27(C ( 3(C.

        Mc     =   Mr (1 - 0.009 (Tc - 27))

        Mc     =   Corrected minutes

        Mr      =   Minutes run

        Tc       =  Temperature at end of discharge

        0.009  =  Temperature Correction Factor

NOTE:  Results not valid if electrolyte temperature is above 32(C or below 21(C at

                     completion of test.

4.6.14  Low Temperature Capacity Test.  To determine conformance to 3.6.2.3, the test for high discharge rate at -18(C and -40(C shall be performed as follows:

        
a.  Charge battery in accordance with 4.3.2.

        
b.  Place battery in cold chamber having a temperature of -40( + 3(C.

c.  When the electrolyte has stabilized for one hour at -40( + 3(C and immediately upon removal from the cold chamber, the battery shall be discharged at the rate and time specified in Figure 8.

d.  At this time the voltage shall be measured to determine conformance to 3.6.2.3.

e. If a battery fails the test, it shall be retested.  The retested battery shall be charged, discharged, and recharged again; all in accordance with 4.3.2. With electrolyte stabilized at 27(+ 3(C, the battery will be 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.

        
f.  Test as per 4.6.13.

g.  Repeat steps a through e, except temperature shall be -18(C ( 1(C and discharge rate shall be at the rate and time specified in Figure 8.

4.6.15  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 4.3.2. 

        
b.  Perform three (3) Reserve Capacity Discharge Tests in accordance with 4.6.13.

        
c.  Charge battery as specified in 4.3.2.

d.  Place the battery in a circulating water bath maintained at 40.6(C ( 3(C for sixty (60) calendar days.

e.  After 60 calendar days, remove the battery from the water bath and cool it to 27(C( 3(C  within 48 hours after removal from the bath. DO NOT RECHARGE BATTERY PRIOR TO NEXT STEP.

        
f.  Perform Reserve Capacity Test per 4.6.13.

4.6.16  Electrolyte Retention Test.  To determine conformance to 3.3.4 and 3.6.4, using 

the specified or required Electrolyte, batteries shall be tilted through a 45( (degrees) angle 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. No leakage is permissible.

4.6.17  Extreme Temperature Test.  To determine conformance to 3.6.5 and 3.3.4, batteries shall be subjected to two thermal shock cycles.  An internal pressure of 3.45 kPa shall be applied to each cell individually in parallel with a manometer at 27(C ( 3(C for at least 30 seconds before and after each complete cycle.  Drop in pressure in the individual cells shall be regarded as an indication of leakage.  The following procedure for one cycle shall be used:

a.  Battery shall be placed in an ambient air temperature of -54(C( 1(C for 24 hours, or until electrolyte is stabilized.

b. The battery shall then be placed in an ambient air temperature of 88(C ( 1(C for 24 hours.

        
c.  The battery shall be allowed to cool gradually to 27(C( 6(C for 24 hours.

4.6.18  Vibration Test.  To determine conformance to 3.6.6, the test specimen shall be 1) stabilized, then subjected to 4.6.13 a, b, and c in an ambient air temperature of 27(C + 3(C prior to vibration.  Apparatus shall include a hold down frame to bear on the top edges of the battery container, but not on the terminal posts.  While in an ambient air temperature of 27(C + 3(C and mounted in the vibrating machine, the specimen shall be vibrated for two hours at a frequency of 2000 to 2100 cycles per minute through an amplitude of 1.14 to 1.27 mm (total vertical excursion 2.28 to 2.54 mm).  During this test the battery shall be discharged at the 20 hours 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 -40(C+ 2(C for one hour immediately before beginning vibration.  During the test, the battery shall be observed for maintenance of steady voltage and current, and thereafter 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 vibrating machine, allowed to warm to 27(C + 3(C until the electrolyte is stabilized, then subjected to 4.6.13 a, b, and c; OR 2) the vibration testing may be done in accordance with SAE J930.

4.6.19  Life-cycle Capacity Tests.  To determine conformance to 3.6.7, life tests shall consist of a series of discharge and charge in accordance with the applicable test specified in 4.6.19.1.  Immediately prior to the beginning of the test, the battery shall be fully charged as specified in 4.3.2.  Tests shall be performed with the battery in a water bath with the temperature maintained at 38(C + 3(C.  Water shall be added as required to each cell to replace evaporation (except during the capacity discharge test cycle for ampere-hour capacity).  When the ampere-hour capacity equals or drops below 40 % of the rated ampere-hour capacity during the capacity discharge test cycle, the battery shall be fully charged as specified in 4.3.2 and tested as specified in 4.6.12.  If the capacity is above 40 % of normal full charged value, the life test shall be continued.  If the capacity equals or falls below 40 %, the life cycle test shall be terminated.  The life cycle 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.

4.6.19.1  Life-capacity Discharge Cycles.  To determine conformance to 3.6.7, the test shall consist of a total of 235 discharge/charge cycles including normal and weekly cycles and cycles attained on other tests. Following this discharge, the battery shall be fully charged per paragraph 4.3.2 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.

a.  Normal Cycles.  The normal cycles shall consist of a series of six-hour cycles

          (Four cycles per day or approximately 24 per week).  Each cycle shall consist of

          discharge for one hour at 40 amperes and charge for five hours at 10 amperes.

b.  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.

4.6.20  Storage Life Test.  To determine conformance to 3.6.8, specimens shall be stored 

under standard test conditions (see 4.2) for 90 days.  After storage, the battery shall be

tested per 4.6.5.

4.6.21  Reserved.

. 

4.6.22 Deep Discharge Recovery.  To determine conformance to paragraph 3.6.9, use the following procedure in a temperature controlled area at 27(C(3(C to determine compliance.

a. Charge the battery according to paragraph 4.3.2.

   
b. Discharged in accordance with 4.3.2.

c. Without recharging the battery, connect a resistor of 1.0 ohm between the battery terminals and store for 30 days in a temperature controlled area.

d. On the 31st day, remove the resistor and immediately recharge the battery at 15 volts, using a charger that provides a current not less than 50 amps.

          
e. Record the maximum amps that the battery accepted within 24 hours.


f. Finish recharging the battery according to paragraph 4.3.2

g. Perform one (1) Full Charge Capacity Test according to paragraph 4.6.12 (see Fig. 8).

  4.6.23 Water Loss Test. To determine the conformance to 3.6.10, test per SAE Standard J930, Jun 95, section 5.  Calculate the hours as follows:

a.  Measure the electrolyte over the plates by first filling the battery to the manufacturer's full level indicator for each cell.

b.  Siphon electrolyte using a hydrometer down to the plates level for each cell and measure and record the volume in milliliters for each cell.

c.  Using the minimum volume per cell in milliliters of the readings in step b. above, divide by the product of (.336 milliliter/Ampere hour) X (Stabilized current measured in J930 5.3 in amperes.)

Minimum milliliters

Hours =        ------------------------------------------------------------------------------------------

(.336 milliliter/Ampere hour) X (Stabilized current in J930 5.3 in amperes)

4.6.24  CARC Paint/Primer Tests.   To determine conformance to 3.6.11, the exterior surfaces and mating joints of empty containers and covers, or sample coupons of production container and cover materials, will be coated with MIL-STD CARC paint and CARC primers. The exterior surfaces and mating joints of the test samples will be examined and tested to assure that no surface or mating joint demonstrates joint sealing failures, interior deformation, surface degradation, or shrinkage has occurred as a result of the CARC exposure/coating after 12, 24, 72, and 168 hour periods.

  5.  PACKAGING

5.1 Scope.  The minimum performance requirements for packaging shall be as specified herein. Actual packaging of these batteries by DOD personnel and/or contractor personnel must comply with the applicable current regulations for the mode of transport and the additional requirements contained herein.  It is the responsibility of the shipper to insure the packaging is in compliance.  Manufacturers package may not be acceptable for all modes of transport and must be reviewed prior to any redistribution.  See performance requirements herein for each Type battery identified in paragraph 1.1.

5.2 Dry-Charged w/acid over-pack, Type I.
5.2.1 Unit Pack preservation, packaging, and marking of this hazardous material package shall comply with Performance Oriented Packaging (POP) requirements (including testing) as stated in International Air Transport Association (IATA) Dangerous Goods Regulation (DGR),TM38-250, Preparing Hazardous Materials For Military Air Shipments,  International Maritime Organization-International Maritime Dangerous Goods Code (IMO-IMDG), and Code of Federal Regulation (CFR) Title 29, Title 40, Title 49 (ref: para. 173.7).  Unit Pack design must be certified for air transport on Military aircraft.  In cases of conflict between commercial air requirements and Military air follow guidance for Military air shipments.

5.2.2 Performance test requirements for the unit pack containing the hazardous material (e.g. electrolyte) shall be supported by certificates, reports attesting to date and type of testing conducted, and test data results collected from POP testing.  In cases where the dry-charged battery is not required to be POP tested the dry-charged battery package shall successfully pass the standard practice for Performance Testing in accordance with ASTM D4169 Distribution Cycle 18. Assurance Level I, both criteria 1 and 2 apply.  

5.2.3 Quantity per Unit Pack shall be one dry-charged w/acid over-pack 6TMF Battery.

5.3 Charged and “Wet”, Type II.

5.3.1 Packaging for hazardous material shall comply with the applicable requirements of CFR Title 29, Title 40, and Title 49 for shipping pallet loads following non-specification packaging for batteries packed without other materials and transported by air, rail, highway, or water. When specified(see 6.2) Single packaging shall be provided meeting requirements specified in:

a. International Air Transport Association(IATA) Dangerous Goods Regulation(DGR)

b. International Maritime Dangerous Goods Code(IMDG)

c. Code of Federal Regulations (CFR) Title 29, Title 40, Title 49

d. Preparing Hazardous Materials For Military Air Shipments, TM38-250

5.3.2 All shipments shall be supported by documentation attesting to the date and the test results obtained from performance packaging testing, as applicable.

5.3.3 Quantity per Unit Pack and/or unit of issue shall be one Charged and “Wet” 6TMF Battery. 

5.4 Dry-Charged, No Acid Over-Pack, Type III.  

5.4.1 Batteries, dry are not subject to the requirements of the CFR Title 49 only when they are offered for transportation in a manner that prevents the dangerous evolution of heat (for example, by the effective insulation of exposed terminals. Battery must be protected from short circuits.

5.4.2 Preservation.  Batteries shall be preserved for storage in unheated general-purpose warehouse environments for a period of 60 months, and for storage in an ISO container on the deck of a ship at sea for a period of 36 months without any degradation to the battery.

5.4.3 Cushioning.  Battery shall be protected from shock and vibrations to protect the battery and the packaging components from physical damage during handling, shipment, and storage.  A cushioning medium shall be placed as close to the contents as practicable.  The battery posts shall be protected such that the load when stacked shall not bear on the posts.

5.4.4 The battery unit pack, one (1) each, shall be designed to conserve weight and cube while retaining the protection required and enhance standardization.  The Unit pack container can be any exterior container listed in Table C.II of MIL-STD-2073-1D that meets the weight limitations and is an acceptable Level B exterior container.

5.4.5 The unit pack design shall be an acceptable shipping container and shall pass all of the packaging design validation tests of ASTM D4169, Distribution Cycle 18  – Assurance Level I applies.   Acceptance criteria shall be both criteria 1 and 2.  Submit one copy of report to the design activity and PCO not later than the start of presentation of items to the accepting activity/Contracting Officer.   

5.5 Hazardous material shipment documentation.  All shipments shall be supported by documentation attesting to the date and the test results from performance packaging testing.  The shipper shall be a POP self-certifier registered with the Department of Transportation (DOT), or responsible for assuring an approved third party source providing POP testing services is in compliance with requirements and registered with the DOT (e.g. symbol used to certify compliance with the POP requirements must be one which is properly registered with the DOT).  The contractor's signed certification that the packaged configuration meets 49 CFR, IATA-DGR, TM38-250, and/or IMDG requirements shall be incorporated on the DD Form 250, Material Inspection and Receiving Report, or other related acceptance document if the DD Form 250 is not used for the mode of transport selected.

5.6 Certificates and reports shall be available for inspection by authorized Government representatives for a period of three years after contract completion, and one (1) copy forwarded to the design activity and PCO not later than the start of presentation of items to the accepting activity/Contracting Officer.  Since each mode of transport could have one or more unique packaging, it is the contractor’s responsibility to provide, 60 days prior to shipment, for all new and/or changed packaging, new certificates and reports. 

5.7 Palletization shall be used where containers do not require skids and where quantities per destination exceed a total of 250 pounds.

5.8 Level A Packing.  When specified (see 6.2), the Military Packaged (Single Packaging) Level B Packs shall be over packed into a Level A exterior shipping container in accordance with MIL-STD-2073-1D, Table C.II.  The Level A pack will be subject to the weight limits specified in the Table and to the applicable hazardous material requirements specified in paragraph 5.3.1a, b, c, & d.

5.9 Marking. All unit packs, intermediates, and shipping containers shall be marked and labeled in accordance with MIL-STD-129, CFR Title 49 (ref: para 172.301 and 178-3), IATA-DGR, TM38-250, and IMO-IMDG (ref: Annex 1) for Type I Batteries.  For Type II the applicable requirements for the specific mode of transport apply.  MIL-STD-129 markings do not apply unless specified by contracting officer, see 6.2. All Type III batteries shall be marked in accordance with MIL-STD-129.

5.10 Material Safety Data Sheet (MSDS) shall be included with each unit package containing a hazardous material.  One copy shall also be forwarded to the design activity, PCO, and ACO 60 days prior to first shipment.     For Type II – NON-specification packagings (except single packagings) the first shipment to any facility shall require one MSDS to be provided. Follow-on shipments will not require MSDS’s unless changed or specifically requested by the receiving activity.

5.11 Shelf-Life markings shall be applied in accordance with MIL-STD-129, where appropriate.  For Type II batteries the date batteries were activated and the date when recharging should occur assuming battery is not put into service and is stored under general purpose warehouse conditions (e.g. no environmental controls).  For Type I batteries contractor must consider the acid life and the potential for degradation of the acid packaging and determine whether a shelf life is necessary, whether it is extendible or non-extendible, and what the time period is. If the shelf life is determined to be extendible the contractor must provide the method, procedures, and identify any testing required to make the determination.

  6.  NOTES

6.1  Intended Use.  Batteries covered by this specification are intended primarily for starting, lighting, and ignition service in military vehicles of all types, 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 and target ranging devices and control mechanisms.

  6.2  Acquisition Requirements.  Acquisition documents must specify the following:

a.  Title, number and date of this specification.

b.  Issue of DoDISS to be cited in the solicitation, and if required, the specific issue of individual documents referenced (see 2.2.1 and 2.3).

        
c.  Type designation, battery condition, and part number (see 1.1).

        
d.  Any special marking requirements (see 3.7).

e.  Special packaging requirements, other than those specified. (See 5.)

        
f. RESERVED

       
g. When MIL-STD-129 markings are and are not required (see 5.9).

            h. When MSDS’s are required for follow-on shipments of Type II, wet batteries, to a given facility (see 5.10).

i. When a Level A exterior shipping container is required (see 5.8).

j.  When batteries are shipped other than as a pallet load as specified (see 5.3.1).  Specify Single Packaging meeting requirements of paragraph 5.3.1a, b, and/or d in addition to paragraph 5.3.1c.

6.3 Subject Term (Key Word) Listing.

   
     
acid resistance

 
       
atmospheric pressure

  
      
cold cranking amperes

        

thermoplastic material

6.4 Definitions.

6.4.1  Definitions of terms used in inspection:
a.  Defective.  A defective is a unit of product that contains one or more defects.

b.  Formation of Lots or Batches.  The product should be assembled into identifiable lots, sub-lots, batches, or in such other manner as may be prescribed.  Each lot or batch should, 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.

c. Lot or Batch.  The term lot or batch should 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.).

d.  Presentation of Lots or Batches.  The formation of the lots or batches, lot or batch size, and the manner in which each lot or batch is to be presented and identified by the supplier should 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.

e.  Sample.  A sample consists of one or more units of product drawn from a lot or

batch, the units of the sample being selected at random without regard to their 

quality.  The number of units or product in the sample is the sample size.

f.  Time of Sampling.  Samples may be drawn after all the units comprising the lot or batch have been assembled, or samples may be drawn during assembly of the lot or batch.

6.4.2 Recovered Materials.  "Recovered materials" means materials that have been collected or recovered from solid waste (see 3.2.3 and 6.4.3).

6.4.3  Solid Waste.  "Solid wastes" means (a) any garbage, refuse, or sludge from a waste treatment plant, water supply treatment plant, or air pollution control facility; and (b) other discarded material, including solid, liquid, semi-solid, 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 solid 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 by-product material and defined by the Atomic Energy Act of 1954 (42 U.S.C. 2011 et seq.) (Source:  Federal Acquisition Regulations, section 23.402).

6.5  AMC Policy on AQLs/LTPDs.  This specification is certified to be in compliance with current Army Material Command (AMC) policy for the elimination of AQLs/LTPD

 (Acceptable Quality Levels/Lot Tolerance Percent Defective) from military specifications.

 APPENDIX A

INSPECTION VERIFICATION CHARACTERISTICS OF A

6TMF STORAGE BATTERY

A.1  SCOPE

A.1.1  Scope.  The appendix details the physical, environmental and performance of the type 6TMF storage, lead-acid ("Maintenance-Free") battery.  This appendix is a mandatory part of this specification.


A.1.2 NOTES:

1.  For details of construction see Figures 3 through 10.

2.  The use of asterisks (*) throughout the document indicates international agreement (see note 7 of Figure 9).


A.1.3 TYPES and NSN’s. 

     Type                                             


                 NSN
Type I: Charged and dry w/acid overpack      
6140-01-446-9498

Type II: Charged and wet    


            6140-01-446-9506

Type III:   Charged and Dry, no acid overpack
6140-01-469-9184


A.1.4  REQUIREMENTS.

1.  Electrolyte shall be furnished for charged and dry Type I batteries.

2.  Charged and wet batteries shall be filled with electrolyte and ready to use.

3.  Six (6) vent plugs IAW MS52149F shall be located only in respect to required minimum distance from terminal posts and sides of battery.

4.  Marking shall consist of the appendix sheet part number and manufacturer's

identification in accordance with ANSI/SAE AS478.

5.  Cover and base to be parallel within 1.5 millimeters total.

APPENDIX A.

[image: image9.bmp]
NOTES:

 1.  Support shall allow gradual and even removal so as to minimize shock and insure

 even loading of both handles.

 2.  A lightweight (less than 1 kg) shim may be used between battery and weight to

 prevent damage to caps, posts or cover.

 3.  Turnbuckles shall be used to establish 45( angle of handles with test weight

 applied after removal of support.  Turnbuckles shall include a device to support

 rope handles over a length of 114 mm during test.

FIGURE 1.  Handle Test.
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FIGURE 2.  Battery Overview
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FIGURE 3.  Top View Dimensions of Battery.
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NOTE:  Outside corners shown square to indicate maximum dimensions, actual

             configuration optional, ribbing and detailing on sides of batteries also optional.

FIGURE 4.  Front View Dimensions of Battery.
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FIGURE 6.  Handle and Post Details. 
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FIGURE 7.   Mandatory Corrugations.
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Class                                                                       
FE

Nominal weight (unfilled)                                         
24 kg

Nominal weight (filled)                                

34 kg

Nominal voltage                                              
12 volts

Reserve capacity                                                    
200 minutes

Discharge rate and time to 7.2 V:

               at -18(C                                   

725 amp 30 sec

               at -40(C                                       

350 amp 30 sec

Charging constant potential (see note 6)                    
15.0 volts

 Qualification and Conformance Inspection Requirements

Tests                                                                Minimum Values

Cold activation @ -1(C        

Discharge rate and time to 7.2 V:                            
450 amp 60 sec minimum

Reserve capacity                                                 
200 minutes

Low Temp Capacity: (Discharge rate and time to 7.2 V)                                       

        at -18(C                                                           
725 amp 30 sec

        at -40(C                                                      
350 amp 30 sec

Life cycle capacity test                                           
235 cycles   

Full charge capacity @ 20 hr rate                               
120 amp hr (6.0 amps)

Deep discharge recovery




120 amp hr (6.0 amps)

Retention of charge: Reserve capacity after 60 days          
175 minutes

Storage life after 90 days                     


450 amp @ 60 sec

Vibration resistance reserve capacity          


190 minutes

Water loss requirement




NLT 4500 hrs
  FIGURE 8.  Electrical Requirements.
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NOTES:

              1.  Dimensions are in millimeters.  Unless otherwise specified, tolerances at

                   + 2.0 mm.

              2.  The new part numbers consists of the performance specification number 

                   followed by a dash number.

              3.  Referenced documents shall be of the issue in effect on date of invitations

                   for bid.

              4.  This standard is not intended to limit construction to features other than

                   shown herein by dimensions, notations, or referenced documents.

              5.  For design feature purposes, this standard takes precedence over procurement

                   documents referenced herein.

              6.  For boost charging and activation only - not for vehicle system voltage output.

              7.  Certain provisions of this appendix which are identified by an asterisk (*) are

                   subject to international standardization agreements NATO STANAG 4015, and 

                   ABC-ARMY-STD-140.  When amendment, revision, or cancellation of this

                   specification is proposed that will modify the international agreements concerned,

                   the preparing activity will take appropriate action through international 

                   standardization channels, including departmental standardization offices, to

                   change the agreement or make other appropriate accommodations.

FIGURE 9.  Appendix, General Notes.
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FIGURE 10.  MS 52149F (AT)



































SEE FIGURE 7











DECAL





“MAINTENANCE FREE”


      BATTERY LABEL





ACTIVATION DATE





PLASTIC ROPE


6.4 DIA. NOMINAL





208 *


MAX





268 *


MAX





230 *


MAX








FIGURE 5.   Side View Dimensions of Battery





" US  6TMF" MOLDED/EMBOSSED DESIGNATION,  ALL DIMENSIONS MINIMUM, ONE SIDE REQUIRED, (SECOND SIDE OPTIONAL), (OPTIONAL DECAL/LABEL WHICH MEET FASTENING/SECURENESS AND ELECTROLYTE RESISTANCE REQUIREMENTS OF Paragraph 3.7)   
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2.4 Typ.
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