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EXCEPTIONS TO SPECIFICATIONS

1.  MIL-PRF-49471B (CR), Performance Specification, Batteries, Non-Rechargeable, High Performance.  

Note:  These exceptions apply to MIL-PRF-49471, Revision B, 30 Nov 2000, with Amendment 1, 25 Apr 2002.


a.  Page 2, paragraph 2.2.2 – For the title of SM-D-687888, delete the word “fro” and replace with “for”.


b.  Page 4, paragraph 3.4 - Add the following: “The restriction against parallel cell arrangements shall not apply to the BA-X112/U battery described by MIL-PRF-49471/10 and the exceptions included herein.”

c.  Page 5, paragraph 3.4.4.3 – Add the following to the end of the paragraph:  “For any battery with a State of Charge Indicator (see procurement documentation), the indicator shall not indicate any capacity once any non-resettable overload or over-temperature protection has activated.”


d.  Page 5 (Amd 1), paragraph 3.4.4.5 – Add the following to the end of the paragraph:  “For any battery with a State of Charge Indicator (see procurement documentation), the indicator shall not indicate any capacity once any non-resettable overload or over-temperature protection has activated.”


e.  Page 5, paragraph 3.4.5 – Add the following to the end of the paragraph:  “For any battery with a State of Charge Indicator (see procurement documentation), the indicator shall not indicate any capacity once any non-resettable overload or over-temperature protection has activated.”


f.  Page 12, paragraph 4.4.1.1 – Add the following:  “For the BA-X112/U battery, whenever parallel cell arrangements are used, the number of cells to be assembled into series strings for the cell series string voltage test shall be equal to the number of cells used in each series string used to build the battery.”

g.  Page 13, Table II.  Under Group II, Delete “IIA/B”, “20” and “Watertight integrity test (BA-X112/U only)”, and replace with “See note 7/”.


h.  Page 13, Table II.  Add new Group VIII (BA-X112/U only): No. of Batteries, 10.  Examination or Test: Visual mechanical; Static Connection Integrity; Watertight Integrity; and Dynamic Connection Integrity.  Requirement and Test: See MIL-PRF-49471/10A Exceptions.


i.  Page 14, Note 6.  Add the following:  “For the BA-X112/U, add another 5 samples to the Group II requirements for a total of 45.  These 5 samples shall be subjected to the State of Charge Temperature Test (See MIL-PRF-49471/10A Exceptions) immediately after the Drop test.”  


j.  Page 14, add the following: “7/ Additional tests are required for the BA-X112/U during First Article in Group VIII.  See MIL-PRF-49471/10A Exceptions”.

2.  MIL-PRF-49471/3A, Battery, Non-Rechargeable, High Performance, BA-X590/U, with Amendment 1, 25 April 2002


a.  Page 1, Figure 1 – Figure 1 shows four cells per cell string on the required terminal marking.  This marking should have five cells in each string.


b.  Page 2:  State of Charge Indicator is applicable for this procurement.  See paragraph 3.4.6 of MIL-PRF-49471B for the requirements.

3.  MIL-PRF-49471/6A, Battery, Non-Rechargeable, High Performance, BA-X557/U, with Amendment 1, 25 April 2002


Page 1, Figure 1:

a. Figure 1 shows four cells per cell string on the required terminal marking.  This marking should have five cells in each string.

b.  Delete “0.125R 4 PLACES” from Figure 1 and replace with “All corners and edges shall be rounded to 0.125R NOMINAL”.

4.  MIL-PRF-49471/10A, Battery, Non-Rechargeable, High Performance, Watertight, BA-X112/U, with Amendment 2, 25 April 2002


a.  Page 1, Figure 1: Delete “2.85 MAX” and replace with “3.10 MAX.”


b.  Page 1, Figure 1: Delete “2PL .045” and replace with “See Note 5.”


c.  Page 2, Figure 3: Change “.02X45º ±5º” to read ““.02X45º NOMINAL”.


d.  Page 3.  Add new Note: “5.  Bottom edges shall be .045R NOMINAL all around.”


e.  Page 3.  Change Cut-off voltage for capacity from “8.00 volts” to “7.5 volts”.


f.  Page 3, after “Charge Protection: Applicable.” Add the following: “Whenever parallel cell arrangements are used, each series string shall have charge protection.”

g.  Page 3, add the following: “State of Charge Indicator is required for this procurement.  The minimum three ranges specified in paragraph 3.4.6 of MIL-PRF-49471B are hereby deleted and replaced with the following:  “The battery shall provide indication of state of charge from 100% down to 10% in a minimum of 6 increments as follows: 100%; 90%; 70%; 50%; 30%; and 10%.  In addition to the requirements of MIL-PRF-49471B, the state of charge indicator for the BA-X112/U battery shall not incorporate light emitting indicators.  Further, the indicator shall be capable of functioning at temperatures between –40ºF and 135ºF.  Compliance to these requirements shall be certified.”

h.  Page 3, add the following requirement:  “Dust Cap.  Each battery as delivered shall be provided with a dust cap that covers the battery terminals.  The cap shall be snug-fitting and shall be removable by hand at temperatures from –40 to 130ºF.  The material used to manufacture the dust cap shall withstand temperatures from –40 to 195ºF and shall not affect the performance of the o-ring in providing a watertight seal against the radio.  The dust cap shall not leave any residue on the battery contacts nor have any adverse affect on the battery/radio interface.  The dust cap should either be black or closely match the green color of the battery.  Compliance to these requirements shall be certified.”


i.  Page 4.  Delete the table appearing below the “Capacity tests” requirement and replace with the following:

“Capacity Test 

Battery Capacity Requirements in

Hours to 7.50 Volts

I 



15.0

L 



  3.5

H 



17.0

HT 



16.5

LT 



  3.0

IT 



13.9

LR1



20.0 (to 1.0 volt)”


j.  Page 4, Initial voltage delay:  Delete “8.00 volt minimum” and replace with “7.5 volt minimum.”


k.  Page 4.  Delete “Watertight Integrity” in its entirety and replace with the following:

“Watertight Integrity.  Test samples, when subjected to any part of the Watertight Integrity tests described below, shall meet the following requirements:

“Altitude Cycling.  Each battery shall meet the visual mechanical and battery voltage requirements prior to and following the altitude cycling described below.  In addition, the weight shall be measured and recorded prior to and following altitude cycling.  No battery shall decrease in weight by more than 0.1 grams during this test.  The labels used on the battery shall show no evidence of softening, peeling, or blistering after test.

“Explosive Decompression.  Following the Explosive Decompression test method described below, each battery shall meet the visual mechanical and battery voltage requirements.  The weight shall be measured and recorded prior to and following the test.  No battery shall decrease in weight by more than 0.1 grams during this test.  The labels used on the battery shall show no evidence of softening, peeling, or blistering.

“Parachute Drop.  Following the Parachute Drop test described below, each battery shall not increase in weight by more than 0.1 grams and no water shall come into contact with the battery contacts.   Each battery shall meet the visual mechanical and battery voltage requirements.  The labels used on the battery shall show no evidence of softening, peeling, or blistering.

“Immersion.  The battery, when subjected to the Immersion test, shall not increase in weight by more than 0.1 grams and no water shall come into contact with the battery contacts.  There shall be no sign of corrosion on the battery contacts.  Each battery shall meet the visual mechanical and battery voltage requirements.  The labels used on the battery shall show no evidence of softening, peeling, or blistering.”


l.  Page 4, after Watertight Integrity, add the following:

“Connection Integrity.  When subjected to either connection integrity test as described below, the battery open circuit voltage (OCV) shall remain above 10.0 volts and shall not vary by more than 0.5 volts throughout the voltage monitoring period.  Batteries shall then meet the visual mechanical and battery voltage requirements.”


m.  Page 3 after Connection Integrity, add the following: “In-Process Inspection. Whenever parallel cell arrangements are used to build this battery, the voltage of each series string used to build batteries shall be checked for the proper value prior to final battery assembly.  The voltage requirement shall be the nominal open circuit voltage rating for the individual cell multiplied by the number of cells in series; the tolerance shall be no greater than +/- 10% of the value obtained.  All strings failing this inspection shall be excluded from assembly into batteries.  The procedures to be used for the performance of this inspection shall be included in the First Article Test Plan.”

n.  Page 4 under Method of Examination and Test, (1) Storage, add the following:  “The BA-X112/U battery shall be subjected to L and LT tests at -40ºF +/-5ºF in lieu of the -20ºF specified in MIL-PRF-49471.”


o.  Page 4 under Method of Examination and Test, (2) Discharge, Cells, add the following:  “Whenever parallel cell arrangements are used, use the following Forced Discharge test procedure in lieu of paragraph 4.7.16 requirements: The number of cells requiring discharge as single cells shall be determined by the number of parallel strings used to build the battery times two (see 4.4.1.1).  The discharge load shall equal 0.65 amperes divided by the number of parallel strings used in the battery, rounded off to the nearest milliampere.  Each cell shall be discharged to 2.0 volt cut off.  The discharged cells shall then be connected in series with fresh cells, equal to the number of cell per parallel string minus one (the discharged cell).  Each string shall then be discharged at the same load (0.65 amperes divided by the number of parallel strings in the battery) for a minimum of three hours.”

p.  Page 4: Delete the (2) Discharge “Batteries” requirement in its entirety and replace with the following:  “For all capacity tests, except the LR1, the batteries shall be discharged continuously with the following sequence: 1.8W for 267 seconds, followed by 7.2W for 30 seconds, followed by 26W for 3 seconds, to cut-off volts.  For the I test, the battery shall then be discharged at 650 milliamperes to zero volts.  For the LR1 test, batteries shall be discharged at 150 milliamperes to 8.5 volts, then at 7.2W watts to 1 volt.”

q.  Page 5.  Change overload discharge from “1.3 amperes” to “3.75 amperes.”


r.  Page 5.  Delete the “Venting mechanism” requirement in its entirety.


s.  Page 5, delete “Watertight Integrity Test” in its entirety and replace with the following:

“Watertight Integrity Tests.  The First Article Group VIII samples and Group C quality conformance inspection samples shall be subjected to the tests as described herein.  First Article Group VIII samples shall be subjected to the Altitude Cycling, Explosive Decompression, Parachute Drop, and Immersion tests immediately following the Static Connection Integrity test (described below).  These tests shall be performed in the order listed.  The Group C samples shall be subjected to the Immersion test following environmental tests and prior to capacity discharge specified (see 4.5.1.3).  Samples shall be tested as follows:

“Altitude Cycling

Step 1: Visually inspect all test samples per paragraph 4.7.1 of MIL-PRF-49471.

STEP 2: Perform Battery Voltage, Open-circuit test per paragraph 4.7.2.1, MIL-PRF-49471.

Step 3: Record weight of each sample.

Step 4: Connect each battery to a sealing coupler plate.  Coupler plate shall be General Dynamics part number 64-P21451J001 or equal.  The coupler shall be waterproofed, except at the battery/coupler interface, to prevent water from contacting the battery connector contacts.

Step 5: Place sample batteries in a test chamber and adjust air temperature to –26 ± 5ºF and a pressure of 14.7 psia MIN.  Batteries shall stay at these conditions for a minimum of 4 hours.

Step 6: Reduce the pressure to 1.69 psia MAX, the equivalent to an altitude of 15,240 meters, at a rate of 10 meters per second (m/s), while maintaining the temperature conditions of –26 ± 5ºF.  Hold these conditions for a minimum of 1 hour.

Step 7: Return the pressure to 14.7 psia MIN, the equivalent to an altitude of sea level, at a rate not to exceed 10 m/s, while maintaining the temperature conditions of –26 ± 5ºF.  Hold these conditions for a minimum of 1 hour. 

Step 8: Repeat steps 6 and 7 for a total of 10 cycles.

Step 9: Adjust the chamber temperature to 70 ± 5ºF within 1 hour.  Hold these conditions for a minimum of 4 hours.

Step 10: Repeat steps 1 through 3.  In addition to the criteria of paragraph 4.7.1, inspect all labels and marking on the battery to include possible damage to any adhesives that may have been used.

“Explosive Decompression

MIL-STD-810, Method 500, Procedure IV.  Connect each battery to a sealing coupler plate.  Coupler plate shall be General Dynamics part number 64-P21451J001 or equal.  The coupler shall be waterproofed, except at the battery/coupler interface, to prevent water from contacting the battery connector contacts.  Pressure shall be ramped down at a rate of 10 m/s to establish the cabin altitude.  After sustaining the low pressure conditions for the time specified in MIL-STD-810, return the test item to ambient conditions at a rate not to exceed 10 m/s.  Visually inspect all test samples per paragraph 4.7.1 of MIL-PRF-49471 and perform battery voltage, open-circuit test per paragraph 4.7.2.1 upon completion of the Explosive Decompression test of MIL-STD-810.  

“Parachute Drop

The weight of each sample shall be measured and recorded.  Each battery shall be dropped once from a height of 10 feet into a synthetic solution containing 3.6 percent sea salt in accordance with ASTM-D-1141 with a minimum depth of three feet.  Batteries shall be fitted with a sealing coupler plate. Coupler plate shall be General Dynamics part number 64-P21451J001 or equal.  The coupler shall be waterproofed, except at the battery/coupler interface, to prevent water from contacting the battery connector contacts.  Batteries shall be towel dried and left to air dry for 15 minutes after the drop.  Visually inspect all test samples per paragraph 4.7.1 of MIL-PRF-49471 and perform battery voltage, open-circuit test per paragraph 4.7.2.1, and weigh each battery upon completion of the Parachute Drop test.

“Immersion

The weight of each sample shall be measured and recorded.  Each sample shall be mated to a General Dynamics part number 64-P21451J001 coupler plate or equal.  The coupler shall be waterproofed, except at the battery/coupler plate interface, to prevent water from contacting the battery connector contacts.  The battery/plate assemblies shall be immersed in a synthetic solution containing 3.6 percent by weight sea salt in accordance with ASTM-D-1141.  The solution with the battery samples shall be pressurized to simulate three-foot immersion for 24 hours and the pressure shall be raised to simulate 50-foot immersion for 15 minutes.  The battery samples shall be towel dried and left to air dry for 15 minutes.  The batteries shall be weighed and shall meet the immersion requirements specified above.”


t. Page 5 after “Watertight Integrity Test”, add the following new test:  “State of Charge Temperature Test.  In addition to the State of Charge test requirement in First Article Group IID of Table II, an additional five samples shall be subjected to the following test after the drop test of 4.7.3.  Five samples shall be discharged to 50% of their fresh capacity using any discharge load considered appropriate.  Discharge shall be conducted at 70 ± 5ºF.  After completion of the discharge, a 50% indication shall be verified visually (digital readouts, when used, can be within ±5%).  The five samples shall then be stored at -40 ± 5ºF for a minimum of eight hours.  The State of Charge Indicators (SOCIs) of the batteries shall then be visually inspected: any SOCI indicating either completely blank (no indication or 0% SOC) or completely on (indicator one solid color or 100% SOC) will be considered failures.  After resting at 70 ± 5ºF for a minimum of 8 hours, the five samples shall then be stored at 130 ± 5ºF for a minimum of eight hours.  The SOCIs of the batteries shall again be visually inspected to assure that they are neither completely blank or completely on.  Visual inspections shall take place at the conditions specified in paragraph 4.3 in no more than 2 minutes after removal from the conditions specified herein.”


u.  Page 5 after State of Charge Temperature Test, add the following:

“Connection Integrity Tests. The First Article Group VIII samples shall be subjected to the Static connection integrity test described below immediately following visual mechanical inspection.  The Group B quality conformance inspection samples shall also be subjected to the Static connection integrity test following the insulation resistance test.  The First Article Group VIII samples shall be subjected to the Dynamic connection integrity test immediately following the Watertight Integrity tests.  

“Static Connection Integrity Test.  Each battery under test shall be mounted to a test fixture as described by Figure 4.  The fixture shall connect to the battery using a standard PRC-112 connection, composed of General Dynamics P/Ns 64-P21451J001 (coupler plate, 1 each), 84-P21427J001 (PWB, 1 each), and 39-P21428J001 (contact, 2 each).  Once connected, the label face of the battery shall be parallel to the test surface.  A weight of 15 lbs. shall be applied to the top surface of the battery (as mounted) so that its center of gravity is within +/- 0.125 inches of a line 2 inches below the connector face of the battery.  This weight shall remain on the battery for a minimum of 30 seconds and shall then be removed.  While the weight is applied, the test fixture shall not deflect by more than 5 degrees.  Battery OCV shall be monitored with an oscillographic device for a minimum of 10 seconds prior to the application of the weight, throughout the time the weight is applied, and for a minimum of 10 seconds after it is removed.  Upon completion, the battery shall be rotated 180 degrees and the test shall be repeated.
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Figure 4.  Static Connection Integrity Test Fixture

“Dynamic Connection Integrity Test.  A test fixture, General Dynamics P/N 01-P49797J001, shall be securely mounted to the vibration table with the battery/radio interface parallel to the direction of motion.  The direction of motion shall be across the narrow face of the battery, in line with the battery contacts.  Each battery to be tested shall be attached to the fixture and the voltage reading through the fixture shall be verified.  Each battery under test shall not come in contact with any surface other than the test fixture.  With an amplitude of 0.03 in. (0.06 in. total excursion), the vibration shall vary uniformly from 10 Hz to 55 Hz back to 10 Hz in 60 seconds +/- 10 seconds.  The voltage of the battery under test shall be monitored continuously during the vibration period.”
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