

PERFORMANCE SPECIFICATION

BATTERY, RECHARGEABLE, SELF HEATED,

NICKEL CADMIUM, VENTED, AIRCRAFT, BB-558/A





1.	SCOPE



1.1	Scope.  This specification covers the requirements for BB-558/A rechargeable nickel cadmium aircraft batteries, BB-559/A cells and BB-558/A Harnesses.



2.	APPLICABLE DOCUMENTS



2.1 	Government documents.



2.1.1 	Specifications standards, and handbooks.



	MIL�C�83723	/76		Connector, Electrical (Circular, Environment Resisting), 						Receptacles and Plugs, General Specifications for.



	MS-25182-2			Plug, Electrical, Aircraft Storage Battery.



2.1.2	Other Government documents drawings and publications.  The drawings listed below are for identifying critical dimension requirements cited within this specification and illustration purposes only to assist in identifying dimension reference planes and component orientation.  The contents of this specification shall take precedance over the drawings.



	A3168554			Battery,Rechargeable,Self-Heated,Nickel-Cadmium,						Vented,Aircraft, BB-558/A



	A3168555			Cell, Rechargeable, Nickel-Cadmium Vented, BB-559/A.



	A3168557			Harness Assembly, Heater/Control for BB-558/A



2.2	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	Item/System description  The BB-558/A battery is a 17 Ah rechargeable self heated nickel cadmium battery capable of providing a nominal 24 vdc for use in Army Aircraft.  The battery weighs 38.5 lbs. maximum and is made up of 19 BB-559/A vented nickel cadmium cells.  The cell vent release pressure is 6.0 + 4 psi.  The Government drawings cited at paragraph 2.1.2 are provided for dimensional data, to assist in identifying dimension reference planes.



3.2	First article requirements.  When specified in the contract or purchase order, samples shall be subjected to first article inspection and testing (see 4.2 and 6.6).



3.3	Materials and components.  Materials and components shall be in accordance with the requirement listed in Table II and applicable industry specifications.



3.3.1	Metals.  External metal or component parts of each battery and cell shall show no evidence of cracking, chipping, scaling, corrosion or other deterioration when tested as specified in paragraph 4.5.1.



3.3.2	Plastic materials.  Plastic materials used in each battery and cell shall show no evidense of cracks, blisters or other deterioration when tested as specified in paragraph 4.5.2.



3.3.3	Elastomer materials.  All elastomer materials used in each battery and cell shall show no evidence of cracks, blisters or other deterioration when tested as specified in paragraph 4.5.3.



3.4	Design and construction.  The battery and cells shall conform to the requirements of this specification and the applicable CECOM drawings cited at paragraph 2.1.2.  The government drawings are provided for dimensional data, to assist in identifying dimension reference planes.  Where there is a conflict between the text of this specification and the government drawings, this specification shall prevail.



3.4.1	Battery weight.  The battery weight shall be 38.5 lbs maximum.



3.4.1.1	Battery container body.  The container shall be fabricated of material that is impervious to KOH.  The dimensions, location of cover hinges, latches, holddown feet, receptacle mounting, and circuit breaker holes and the locations of all labels shall be as shown in the applicable CECOM drawings.



3.4.1.2	Battery container cover.  The battery container cover shall be fabricated of material that is impervious to KOH.  The cover shall be fitted with a handle located as indicated in the applicable CECOM drawing.  The dimensions, location of hinges latches, latch strikes, and label locations shall be as shown in the applicable CECOM drawings.



3.4.1.2.1 Battery cover seal.  The battery cover shall provide a proper seal and meet the venting requirements specified herein.



3.4.1.3	Container Venting.  The battery container shall be vented to permit gases liberated by the cells of the battery to be purged.



3.4.1.4	Main Power Receptacles.  The battery shall utilize a two pin receptacle.  The receptacle shall be physically and electrically compatible with mating plug MS-25182-2 and meet the test requirements of section 4.  The positive terminal of the battery shall be the pin on the right hand side of the receptacle when you face the side of the container body in which the receptacle is mounted.  It shall be mounted as shown on the CECOM drawing for the container body.  The receptacle shall be capable of withstanding a pull out force of 250+25 pounds and a torsional force of 6.5 foot-pounds.



3.4.1.5	Intercell Connectors. Intercell connectors and other current carrying parts shall comply with the electrical requirements herein.



3.4.2	Cells.  The battery shall contain 19 cells dimensioned as specified by the applicable CECOM drawings.  The maximum weight of the BB-559/A cell shall be 1.5 lbs.  Positive terminal marking shall be indicated, located as shown on the applicable CECOM drawing.



3.4.2.1	Cell mounting.  The cells shall be removable and capable of being securely mounted in the battery container.  Lower battery nuts shall withstand a torque of 43+8 inch lb.  Upper battery nuts shall withstand a  torque of 87+8 inch lb.



3.4.2.2	Cell terminals.  The size and spacing shall be as shown on the applicable CECOM drawing.



3.4.2.3	Internal pressure.  Each cell shall be assembled and constructed in such a manner that it shall be capable of withstanding an internal pressure of 20+1 psig for 15 seconds.



3.4.2.4	Cell vent caps.  Each cell shall be equipped with a vent cap.  The vent cap, when installed to the cell shall form an airtight seal for the cell when the cell internal pressure is below 2 psi.  The vent cap shall be capable of providing automatic relief when the internal cell pressure reaches 6.0 + 4 psi.



3.4.2.4.1 Vent Cap Wrench.  One each vent cap wrench shall be provided and packaged with each battery.



3.4.2.5	Hardware.  Each cell terminal shall be furnished with a set of installation hardware.  When replacement cells are procured, this terminal hardware shall be provided.



3.4.2.6	Potassium carbonate.  The electrolyte shall not contain more than 62.5 grams per liter of carbonate.



3.4.2.7	Electrolyte Quantity.  The electrolyte quantity within each cell shall provide a minimum reserve of 15 cc when adjusted in accordance with paragraph 3.4.4.1.



3.4.3	Internal Wiring and Components.



3.4.3.1	General Description and Function.  The internal wiring assembly shall contain all of the necessary components and wiring to provide the battery with a self powered battery warming capability with temperature and time control.  It also provides the cockpit with signals for "Hot Battery", “Cold Battery", and “Heater On”.  The heater circuit is further protected by a resettable circuit breaker.  Internal wiring and components shall be connected to pins of connector J2 for providing signals to the cockpit as indicated on the applicable CECOM drawings.

3.4.3.2 Heater.  The heater shall be of sufficient wattage to warm the battery in 3 1/2 to 4 1/2 minutes from -25oF to a temperature at which the battery can provide a successful start.  A successful start is simulated by the battery functional test at paragraph 4.5.17.



3.4.3.3	Temperature Sensor.  The temperature sensor, connected as specified in 3.4.3.1 shall operate as follows when 6vdc is applied accross its terminals.  Within the temperature range of 70o to 78oF a current between 286 to 300 (A shall flow in the circuit.



3.4.3.4	Thermoswitches.  Three thermoswitches, connected as specified in 3.4.3.1, LT-1, LT-2 and HT-1 shall function as indicated below.



3.4.3.4.1 LT-1.  This thermoswitch closes on fall to -10oF + 7oF.  This enables the heating sequence to begin upon command from the cockpit.  It shall also terminate the heating sequence when it opens on rise (differential is 15oF) before the end of 3 1/2 to 4 1/2 minutes.



3.4.3.4.2 LT-2.  This thermoswitch closes on fall to -10o F+7oF to provide the Cold Battery signal to the cockpit.



3.4.3.4.3 HT-1.  This thermoswitch closes on rise to 146oF + 4oF to provide the Hot Battery signal to the cockpit.



3.4.3.5	Time Delay Relay.  The time delay relay, connected as specified in 3.4.3.1, shall be able to be activated only when LT-1 is closed and shall be activated only upon command from the cockpit (momentary application of aircraft ground).  It shall then be self latching and remain latched until the relay timing circuit counts 3 1/2 to 4 1/2 minutes, or LT-1 opens, whichever comes first.



3.4.3.6	Circuit Breaker.  A resettable circuit breaker is included as protection for the heater circuit.  The circuit breaker must be resettable from the exterior of the battery.



3.4.3.7	Wiring Connector (J2).  The connector shall be physically and electrically compatible with mating receptacle MIL-C-83723/76 and meet the test requirements of section 4.



3.4.4	Shipping condition of cells.  All cells whether shipped individually (19 cell packs) or within the batteries shall be shipped complete with electrolyte to proper level and completely discharged, but fully formed.  During shipment, a shorting plug or spring shall be connected to the battery’s main power receptacle or to the cells terminals (if shipped separately).



3.4.4.1	Cell electrolyte level.  Each cell shall have the electrolyte level adjusted during the last half hour of overcharge per paragraph 4.4.1.2.



3.5	Marking.  All markings and identifications shall be permanent.  The location of each marking shall conform to the applicable CECOM drawing.



3.5.1	Cell Terminal Marking.  Positive terminal markings shall be a (+) embossed in the cover close to the positive terminal.  In addition, a red plastic polarity washer shall be placed under the lower positive terminal nut.  A blue plastic polarity washer shall be placed under the lower negative terminal nut.



3.5.2	Cell Identification.



	The following shall be marked on the front of each cell, 3/16( minimum size letters:



	CELL  BB-559/A			

	NSN 6140 -01-211-9906

	(MFRS NAME)			

	(CONTRACT NO )			

	(DATE CODE)



3.5.3	Battery Identification.  Each battery shall be marked with the following information in 1/8" minimum size letters.



	BATTERY, RECHARGEABLE

	BB�558/A

	17Ah/24 VDC

	(CONTRACT NO )					

	(DATE CODE)					

	NSN 6140 -01-186-8802

	(MANUFACTURERS NAME AND FSCM) 	

	MAX WGT	38.5 POUNDS



3.5.4	Caution Label.  This label shall be impervious to the battery electrolyte.  The following information shall be provided in the size lettering noted:



	CAUTION

	DO NOT USE ACID ELECTROLYTE		(0.17 inch lettering 											minimum)



	Acid will cause a violent reaction and

	permanently damage this battery.

	Avoid using tools which have been used		(0.09 inch lettering minimum)

	on acid type storage batteries.  Consult

	technical manual before servicing.



3.5.5	Battery polarity marking.  The polarity shall be conspicuously and durably marked on the battery container and adjacent to the terminals.





3.5.6	Battery warning marking.  This marking shall be in black print and read as follows:



	1.  Area around battery must be well ventilated and cover removed during charge.



	2.  Do not allow caustic electrolyte to contact body, clothing tools, etc.  If contact is made wash immediately with water.  Flush eyes with water only for 15 minutes and seek medical attention.



3.5.7	Instruction marking.  This marking shall be in black and read as follows:



	1.  Remove cover and brush off white carbonate deposits with vents in place.



	2.  Remove shorting plug or spring.



	3.  Refer to charging instructions in applicable technical manual.



	4.  Level the electrolyte as instructed in the technical manual.



	5.  Periodically soak vent caps in clean water.



3.5.8	Warning Tags.  Warning tags shall be fabricated of alkali resistant material and shall be attached to the battery with strong alkali resistant, nonmetallic cord.  The warning tag shall provide information to field personnel for the safe removal and/or replacement of shorting devices and battery.



3.6	Performance.



3.6.1	Capacity.  The battery and cells shall be discharged at the current rate specified to the specified cut-off voltage for the test listed.  The battery and cell capacities shall be equal to the specified discharge current (amperes) multiplied by the discharge time above the specified cut-off voltage (hours).



3.6.2	Environmental testing.  The battery and cells shall be subjected to the tests of Table I and shall show none of the following:



	a.	Dimensional distortion beyond specified limits or cracking of case or cover of either cell or battery.



	b.	Current or voltage fluctuations during any test.

	c.	Mechanical failure of any part.



	d.	Electrolyte leakage or any spilling of electrolyte at any time during test.



	e.	Breakdown of insulation, stripping of metal plating from any component part, corrosion of metal parts, or loosening of protective coating from the battery container or cover.

	f.	Deterioration of battery cell identification markings.



3.6.2.1	Internal Wiring and Components testing.  Each component and associated wiring when subjected to the temperature shock test of 4.5.14 and alkali resistance test of 4.5.21 shall show none of the following:



	a.	Breakdown of insulation, stripping of metal plating from connectors, corrosion of metal parts or cracking of potting compound.



	b.	Temperature sensor fails to meet the requirement of 3.4.3.3.



	c.	Thermoswitches fail to meet the requirements of 3.4.3.4.



	d.	Mechanical failure of components.



	e.	Dimensional distortion beyond specified limits.



	f.	Heater resistance of incorrect value



3.6.3	Electrolyte leakage.  The battery and cells shall show no evidence of electrolyte leakage during the performance of any of the tests specified in Section 4.



3.6.4	Operating position (discharge)  The battery shall be capable of discharging in an inverted position without loss of any electrolyte from the cells.



3.6.5	Insulation  All current carrying parts shall be insulated from the battery container.



4.	QUALITY ASSURANCE PROVISIONS.



4.1	Classification of inspections.  The inspection requirements specified herein are classified as follows:



            a.	Enviornmental Inspection (See Table I)



	b.	First article inspection (see 4.2).



	c.	Quality conformance inspection (see 4.3).



		1.  Quality conformance inspection of product before packaging (see 4.3.1).

		2.  Packaging inspection (see 4 8).



4.2	First article inspection.  This inspection shall be performed by the contractor unless otherwise specified in the contract.  The inspection shall consist of the following:



	a.	Inspection and testing of batteries specified in Table III and shall be performed in the order indicated.



	b.	Inspection and testing of three samples of each applicable battery components and materials treated and processed as they would be for fabrication of finished battery in accordance with Table II.  All samples shall be marked properly with identifying information.



4.2.1	First article compliance report.  The contractor shall submit a compliance report with any battery, internal wiring and components, or cell type submitted for acceptance.  The report, complete in detail, shall be submitted regardless of whether the tests to determine compliance with specification requirements are conducted at the contractors facilities, government facilities or independent facilities.  The contractors report shall indicate to what degree the equipment complies with each individual electrical, mechanical, or other specification requirements.  The degree of compliance shall be expressed in the report by the use of the same terms as those in the specification to express the requirement (see 6.6).



4.2.2	First article samples.  Unless otherwise specified, the contractor shall furnish four first article samples.



4.2.2.1	Separate cell procurements.  For separate cell procurements, the contractor shall furnish 76 first article samples selected at random.  The cells shall be organized into four equal number cell groups (19 cells each) for inspection purposes.



4.2.2.2	Battery plus component procurements.  For procurements of batteries and cells from the same manufacturer First Article Tests on the batteries will also qualify the cells.



4.2.3	Definition of failure.  First Article sample failure is defined as follows:



	(a)	Failure to provide electrical capacity as defined in 3.6.1.  Note: Retest is permissible in accordance with 4.4.1.3, and if the tests are passed on retest no rejectable failure has occurred.



	(b)	Distortion, cracking or breakage which prevents the battery or any of its components from mating with a corresponding part or maintaining its electrical leak proof requirements.



4.2.3.1	Deqree of failure.  The batteries, internal wiring and components, or cells shall be considered unacceptable if any of its first article samples fail to pass the inspections of Table II or III.



4.2.3.2	Rework and retest provisions.  No rework of a failed sample is permitted, but retest is permissible per 4.4.1.3.

	If failures persist after the allowed and allotted retests, positive corrective action consisting of design change, modifications or rework must be made to the entire lot, actually related to the observed failure.  Any subsequent rerun must start at the beginning of the test in which the failure occurred provided aforementioned action will not adversely affect any tests prior to the test in which the failure occurred.

4.3	Quality conformance inspection.



4.3.1	Quality conformance inspection before packaging.  Inspection of product delivery shall consist of groups A, B, and C inspections.  This does not relieve the contractor of his responsibility for performing an additional inspection which is necessary to control the quality of the product and to assure compliance with all specification requirements.  The Government shall review and evaluate the contractors inspection records.  In addition, the government at its discretion may perform all or part of the specified inspection, to verify the contractors compliance with specified requirements (see 6.4).  Test equipment for government verification inspection shall be made available by the contractor at no cost.



4.3.2	Inspection lot definition.  An inspection lot shall be defined as the quantity of batteries, cells and internal wiring and component assenblies of any one type produced at any one place of manufacture on any one contract, submitted at one time to quality conformance inspection.  Only one specific date code shall be found in any one inspection lot.



4.3.2.1	Separate cell procurements.  For separate cell procurements, a cell inspection lot shall be defined as the number of cells produced divided by 19 to determine lot size for inspections.  Each group of 19 cells shall be considered as a battery for inspection purposes.



4.3.2.2	Battery plus cell procurements.  For procurements of batteries and cells from the same manufacturer, only the batteries shall be subjected to Group A, B and C inspections.  The batteries shall qualify all.



4.3.3	Group A inspection.  Each unit of each inspection lot shall be subjected to and meet the requirements of Table IV and V.  Defective units shall be individually rejected.  Group A inspection shall be performed in any order which is satisfactory to the government.



4.3.4	Group B inspection.  This inspection, including sampling, shall conform to Table VI. Each inspection shall be performed in inspection lots that have passed Group A inspection.  Samples for subgroup II are to be selected from units that have passed subgroup I inspection, and the remainder of subgroup 1 samples may be furnished under contract. No shipment shall be made until Group B inspection is completed and approved by the government inspector.



4.3.4.1	Disposition of Group B samples.  Unless otherwise specified, sample units which have been subjected to and passed Group B inspection may be shipped against the quantity on order provided all damage is repaired and the sample units are resubjected to and pass Group A inspection.



4.3.5	Group C inspection.  Group C inspection shall be performed in accordance with Table VII on two (2) units that have been randomly selected from the lot.  One unit shall be assigned to subgroup 1 one to subgroup 2.  Inspection shall be performed in the order shown.  Group C inspection shall be performed at 50% and 75% of total contract quantity.



4.3.5.1	Disposition of Group C samples. Unless otherwise specified, sample units which have been subjected to and passed Group C inspection shall not be delivered on the contract or purchase order.



4.3.5.2	Noncompliance.  If a sample fails to pass Group C inspection, the manufacturer shall notify the qualifying activity of such failure and take corrective action on the materials or processes, or both, as warranted, and on all units of product which can be corrected and which are manufactured under essentially the same materials and processes and which are considered subject to the same failure.  Acceptance and shipment of the product shall be discontinued until corrective action, acceptable to the qualifying activity has been taken.  After corrective action has been taken, Group C inspection shall be repeated on additional sample units (all tests and examinations, or the tests which the original sample failed, at the option of the qualifying activity).  Groups A and B inspection may be reinstituted; however, final acceptance and shipment shall be withheld until the Group C inspection has shown that the corrective action was successful. In the event of failure reinspection information concerning the failure shall be furnished to the cognizant inspection activity and the qualifying activity.



4.4	Inspection conditions and equipment.



4.4.1	Inspection and test conditions.



4.4.1.1	Normal temperature.  Unless otherwise specified, all measurements and tests shall be made at 73+9oF (23+5oC) at ambient atmospheric pressure and relative humidity.



4.4.1.2	Charging and electrolyte leveling.



4.4.1.2.1 Constant current charge.  The batteries shall be charged at 8.5A to 29.45V + 0.2V for 2 hours then at 1.7A for four hours.



4.4.1.2.2 Constant potential charge.  The batteries shall be charged at 28.5V + 0.5V for four hours.



4.4.1.2.3 Electrolyte leveling.  The electrolyte shall be leveled only while charging per para 4.4.1.2.  Deionized or distilled water only may be added during the last half hour of charge.



4.4.1.3	Reconditioning.  If a sample fails to meet the specified capacity or voltage requirement, it shall be subjected to reconditioning prior to repeating the capacity or voltage test.  Reconditioning shall consist of deep discharge on an individual cell basis for batteries or individull cells.  Each cell shall be discharged to zero volts within 24 or less hours, followed by a full charge (see 4.4.1.2) and adjustment of electrolyte level.  Should the sample not meet the capacity or voltage requirement on the second rerun, the repeated test shall be considered a failure.  If the sample passes on first or second rerun, the specified test schedule shall be resumed.



4.4.2	Test equipment and inspection facilities.  Test equipment and inspection facilities shall be of sufficient accuracy, quality, and quantity to permit performance of required inspection.  Test equipment for government verification inspection shall be made available by the supplier.  The contractor shall establish and maintain a system for the calibration of all measuring and test equipment.



4.5	Examination and test methods.



4.5.1	Corrosion resistance.  Samples of all metal parts (4x6 inch panels) of the battery, coated as it would be supplied on the battery with sample identification markings shall be soaked for 7 days in a solution of 1.300 + 0.025 KOH at 65.5oC + 1.1oC (150oF + 2oF).  Samples shall then be rinsed, dried and observed for compliance with para 3.3.1.



4.5.2	Alkali absorption of plastic material.  Samples of plastic materials shall comply with 3.3.2 after being subjected to the following Test.  The identification markings on the plastic materials shall comply with 3.5.2.  Three specimens, 2x3 inches, shall be cut from different plastic materials.  The cut edges may be sealed with the same resin used in fabrication of the case.  After being measured with a micrometer and weighed in a dry condition (dried in a temperature chamber for 20.5 hours at 32.2oC + 1.1oC (90oF+2oF)on a chemical balance).each specimen shall be immersed in a covered vessel containing 150 cc of 1.300 + 0.025 specific gravity KOH electrolyte.  This vessel shall be held for 7 days in a temperature chamber at 65.5oC + 1.1oC (150oF + 2oF).  At the end of the heating period the specimens shall be rinsed in water and dried on the surface.  All samples .shall be inspected for evidence of cracks and blisters and shall be measured and weighed and the percentage change in dimensions shall be calculated to determine conformance to the aforementioned requirements.



4.5.3	Alkali resistance of elastomer material.  Three samples each of pads, gaskets, 0-rings, etc., made of elastomer materials used in the battery shall be immersed for 7 days in 1.300 + 0.025 specific gravity KOH in a temperature chamber at 65.5o + 1.1oC (150o + 2oF).  The samples shall be rinsed and examined for conformance with 3.3.3.



4.5.4	Vent Cap test.



4.5.4.1	Venting tests.  The vent cap of each cell being tested shall be subjected to a ambient air and low temperature test as follows:



4.5.4.1.1	The vented filler cap shall be attached to an adapter to which a variable pressure source of compressed air is connected.  The air pressure shall then be adjusted from the lower limit to the upper limit and returned to the lower limit.  The vent caps shall comply with 3.4.2.4.



4.5.4.1.2	The above test (para 4.5.4.1.1) shall be repeated at -30oC (-22oF) except that the vented filler cap shall be conditioned at -30oC (-22oF) in air for 48 + 1 hours.  The vent caps shall comply with 3.4.2.4.



4.5.5	Visual and mechanical.  Samples shall be examined physically and electrically to verify that the basic materials, component materials and parts, design and construction, marking and workmanship are in accordance with all requirements of 3.4, 3.5, 3.6.3 and Table V.



4.5.6	Internal wiring and components insulation resistance.  With the circuit breaker opened, the insulation resistance shall be measured between the battery negative terminal and pins 15, 5, 1, 3, and 8 only of wiring connector J2.  An instrument such as a megohm bridge, megohm meter, insulation resistance test set or other suitable apparatus shall be utilized.  500 vdc + 10% shall be applied.  Each measurement shall last 20 seconds and shall meet the requirements of 3.6.5.



4.5.7	Dimension and weight.  The battery shall be examined to verify compliance with the requirements of 3.4.



4.5.8	Potassium carbonate.  Following the third discharge of each test (vibration, mechanical shock and position) the sample cell shall stand on open circuit for one hour, after which the battery shall be charged in accordance with 4.4.1.2.  Following a one hour stand, 2 samples of electrolyte (from two cells chosen at random) shall be tested by the following or equivalent method:



	a.  Accurately measure 0.5 ml of electrolyte using a measuring pipette.  The electrolyte level in the pipette is measured to the bottom of the menisus against the top mark of the pipette.  The measured electrolyte sample (V1) is then emptied into a 250 ml Erlenmeyer flask.

	b.  To the Electrolyte sample in the flask add approximately 25 ml of distilled water which should cover the bottom of the flask.  Add 2 drops of phenolphthalein indicator to the sample turning it pink.

	c.  Titrate the sample with 0.1 normal hydrochloric acid (HCI) to an end point.  The end point is reached when the pink just turns colorless.  Record the volume of HCI required to reach the end point (V2).



	d.  To the colorless sample add one drop of methyl purple indicator.  The sample should turn green if it contains potassium carbonate (K2CO3) or violet if no potassium carbonate is present.  If the sample turns green, titrate the solution to an end point.  The end point is reached when the solution turns violet (Just before the violet end point occurs the green sample will turn to a grey-blue color.  The addition of one or two drops of HCI will turn it to violet).  Record the additional volume of HCI necessary to reach the violet end point (Vat).



	e  The strength (normality) of an alkali can be determined by titrating a known volume of known strength of acid against a known volume of alkali:





		I.  Valkali x N alkali =Vacid x Nacid



		II.  (V 2 -V 3) x N1 x 56.1 = grams Free	To find the % of  KOH in							         liter  KOH 	sample, use Chemical Handbook



		III.  2 x V3 x N1 x69.1 ( grams		K2CO in sample

			    V1		      liter





		Where



		V1 = measured volume of electrolyte sample



		V2 = volume of HCI required to reach KOH colorless end point



		V3 � additional volume of HCI required to reach K2CO3 violet end point.

		Nl = normality (strength) of HCI



	Molecular weight of (KOH) = 56.1  One-half molecular weight of potassium carbonate (K2C03) = 69.1



		f.  The cell shall comply with 3.4.2.6.



	NOTE:  A titralyzer (automatic titrator may be used in lieu of the manual titration 	procedure provided the titralyzer is at least equal to the manual procedure in accuracy.



4.5.9	Capacity.  The battery shall be charged per 4.4.1.2.1 and discharged at the rate specified in Table VIII to the cut-off voltage specified.  The battery shall meet the requirements of 3.6.1 and 3.6.3.



4.5.10	Initial capacity.  The battery shall be charged per 4.4.1.2.1 and shall reach an average voltage level of 1.55+.01 volts/cell within 2 hours and 30 minutes of the start of charging in order to demonstrate conformance with the requirement for full formation of the cells (para 3.4.4).  The electrolyte level of the cells shall meet the requirements of 3.4.4.1.  The battery shall be discharged at the rate specified in TableVIII to the cut-off voltage specified.  The battery shall meet the requirements of 3.6.1 and 3.6.3.





4.5.11	Cycle life.  Each battery on Life Cycle test will be tested as follows:



	(a)	Cycle 1.  Charge per 4 6.1.2.1.  Then discharge continuously at 17A to 18v.



            (b)	Cycle 2.  Charge per 4.4.1.2.1 and rest on open circuit for two hours.  Discharge at 22A for 3 1/2 minutes, then immediately discharge through a O.O7O ( load for 50 seconds.  Rest 5 minutes on open circuit and again discharge through a 0.070 ( load for 50 seconds

	(c)	Cycles 3 to 32.



	Charge at 28.5 + .5V for two hours.  Rest on open circuit for one hour 43 minutes then discharge through a 0.070 ( load for 50 seconds.  Rest 5 minutes on open circuit then discharge through a 0.070 ( load for 50 seconds.



	(d)	Cycle 33.



		Charge per 4.4.1.2.1. Discharge at 17A to 18V.

	(e)	Cycles 34�66.



		Repeat steps (a) through (d).



	(f)	Cycles 67�100.



		Repeat steps (a) through (d).



4.5.11.1 Water addition.  Water addition may be made five times during the Cycle Life Test.



4.5.11.2 Interruptions.  Testing may be interrupted during holidays and weekends, however, cycles 33, 67, and 100 must always be preceded by at least 10 continuous auto cycles.



4.5.11.3 Unacceptable performance.

		(a)	Voltage on any 50 second discharge is less than 10 volts.

		(b)	Capacity on cycles 33, 67, or 100 is less than 14 Ah.



4.5.11.4 Reconditioning and Retest.  Reconditioning and retest per 4.4.1.3 is allowed during Cycle Life testing but no more than four tines.



	NOTE:  Following Life Cycle 100, the batteries may be reconditioned per 4.4.1.3 prior to any subsequent tests.



4.5.12	Mechanical shock.  The battery shall be charged per 4.4.1.2.1 and then subjected to a Mechanical Shock Test per para 4.5.12.1. The test sample shall be mounted and shocked in the normal upright position.  During test the open circuit voltage shall be monitored.  The battery shall conform to the requirements of 3.6.2.



4.5.12.1	The battery shall be rigidly attached to the shock machine table.  Wherever possible the test load shall be distributed uniformly on the test platform to minimize the effects of unbalanced loads.Three shocks in each direction shall be applied along three mutually perpendicular axis of the battery (total of 18 shocks).  The shock pulse shape shall be as indicated below.



�







		Peak Value (P) g’s				Nominal Duration (D) ms

                                     20�                               11��

	Note:  The oscillogram shall include a time about 3D long with a pulse located approximately in the center.  The peak acceleration magnitude of the sawtooth pulse is P and it’s duration is D.  The measured acceleration pulse shall be contained between the broken line boundaries and the measured velocity change (which may be obtained by integration of the acceleration pulse) shall be within the limits of Vi + 0.1 Vi , where Vi is the velocity change associated with the ideal pulse which equals 0.5 DP.  The integration to determine velocity change shall extend from 0.4D before the pulse to 0.1D after the pulse.



Shock Pulse Shape



4.5.13	Vibration.  The battery shall be charged per 4.4.1.2.1 and then subjected to a Vibration Test per para 4.5.13.1.  The battery shall be discharged at the rate specified in Table VIII to the cut-off voltage specified and shall meet the requirements of 3.6.1 and 3.6.2.  The open circuit voltage shall be monitored during test.



4.5.13.1	The vibration enviornment shall be applied to each of three mutually perpendicular axis of the battery.  The transverse motion at the input monitoring point(s) shall be minimized, and should be limited to 100% of the input motion except that reaction machines shall be balanced to reduce transverse motion + 10 %.  Testing shall be performed under room ambient conditions.  The frequency of the applied vibration shall be swept over the specified range logarithmically and the specified sweep time is that of an ascending plus a descending sweep and is twice the ascending sweep time per the figure below for the specified range (category C):



�



Logarithmic Sweep



	The battery test time schedule and vibration test curve are as indicated below:



			Test Time Cycling

	Sinusoidal Cycling		   Sweep Time				    Curve



                   3 hours�                36 min.�                    M (below)��

Note:  Sweep for curve M is 5-2000-5 Hz.



�

Vibration Test Curves



4.5.14	Temperature shock.  The battery shall be charged per 4.4.1.2.1 and subjected to the Thermal Shock Test per para 4.5.14.1.  Upon completion the battery shall be stabilized at normal conditions per 4.4.1.1 and discharged at the rate specified in Table VIII to the specified cut-off voltage and shall meet the requirements of 3.6.1 and 3.6.2.  The open circuit voltage shall be monitored during test.







4.5.14.1	Procedure.  



	1.  Place battery to be tested in the high temperature chamber.  Raise the internal chamber temperature to 71o C (160o F).  Maintain the temperature for 4 hours.



	2.  At the conclusion of this time period,  transfer the battery,within 5 minutes, to the cold temperature chamber preconditioned at -57o C (-70o F).  Maintain at this temperature for 4 hours.



	3.  At the conclusion of this time period, transfer the battery, within 5 minutes, back to the high temperature chamber maintained at 71o C (160o F).  Maintain at this temperature for 4 hours.



		4.  Repeat steps 2 and 3 above.



		5.  Repeat step 2.



4.5.15	Altitude.  The battery shall be tested as follows:



	a.	Charge per 4.4.1.2.1.



            b.	Place battery with cover in place (on open circuit) into environmental chamber and within 15 minutes lower chamber pressure to simulate pressure at 20,000 feet above sea level.



            c.	Discharge at the rate to the specified cut-off voltage, Table VIII.  The battery shall meet the requirements of 3.6.1.



	d.	Charge per 4.4.1.2.2 under the conditions of step b.



	e.	Discharge per step c.



            f.	After discharge return the chamber to normal conditions specified in 4.4.1.1 within 5 Minutes.



            g.	The battery shall be inspected for defects per 4.5.5 and shall meet the requirements of 3.6.2.



4.5.16	Humidity and charge retention.  The battery shall be charged per 4.4.1.2.1 and then subjected to the humidity test per para 4.5.16.1 for 15 cycles.  The battery case air vents shall be positioned where the axis of the vents are parallel to the chamber air flow.  Upon completion, accumulated water may be removed from the battery.  The battery shall be discharged at the rate specified in Table VIII to the specified cut-off voltage and shall meet the requirements of 3.6.1 and 3.6.2.





4.5.16.1	Step 1  Insert the test item into a humidy chamber.

	Step 2  Adjust the chamber temperature and relative humidity to those shown in the below table for true 0000



	Step 3  Cycle the chamber air temperature and RH with time through the 24-hour cycle.



	Step 4  Repeat step 3 for the number of cycles indicated above.



	Step 5  Adjust the chamber to controlled ambient conditions and maintain for 24 hours following stabilization of the test item.



	Step 6  Inspect for defects and that the battery meets the requirements identified in paragraph 4.5.16.





TIME�TEMP

 OF�TEMP

 OC�RH

%�������0000�95�35�63��0100�95�35�67��0200�94�34�72��0300�94�34�75��0400�93�34�77��0500�92�33�79��0600�91�33�80��0700�97�36�70��0800�104�40�54��0900�111�44�42��1000�124�51�31��1100�135�57�24��1200�144�62�17��1300�151�66�16��1400�156�69�15��1500�160�71�14��1600�156�69�16��1700�151�66�18��1800�145�63�21��1900�136�58�29��2000�122�50�41��2100�105�41�53��2200�103�39�58��2300�99�37�62��





		1.  Temperature and humidity values are for ambient air.

	2.  For chamber control purpose, 100% RH implies as close to 100% as possible but not 1ess than 95%.

	NOTE Data originally recorded in °F and converted to °C.  Hence, table data conversion may not be consistent.



4.5.17	Low temperature battery functional test.  The battery shall be fully charged per 4.4.1.2.2 and stored for 16 hours at (-)25oF.



4.5.17.1 Data recording.  Record the battery voltage, battery current and battery temperature during the entire test described in 4.5.17.2 below.



4.5.17.2 Test Procedure and Requirements.



4.5.17.2.1 Momentarily apply a short between the battery negative terminal and pin 6 of the sensor/heater/control harness connector.



	Note 1:  After the momentary application of the short between battery negative and pin 6, check that:



		(a)	Pins 14 to 15 exhibit a closed circuit (LT�1 closed).

		(b)	Pins 5 to 1 exhibit a closed circuit (LT�2 closed).

		(c)	Pins 3 to 1 exhibit a closed circuit (indicating Heater On circuit is closed).



	Note 2:  Upon the closing of the relay, the battery voltage should drop due to the heater load.  The voltage should remain depressed for no more than 4 1/2 minutes.



4.5.17.2.2 When the heater circuit opens (as evidenced by a rise in battery voltage) due to the time out of the time delay relay or the opening of LT-1, allow the battery to stand open circuit for 2 added minutes.



4.5.17.2.3 Simulated Starter Current Discharge.  At the end of the 2 minute OCV following heater operation, apply a programmed discharge current following the current time profile of figure 1.0 below.  The battery voltage must remain above the minimum values shown in the voltage-time curves of Fig. 2.0 below.



�



�



4.5.17.2.4 Rest 5 minutes and repeat 4.5.17.2.3.



4.5.17.3 Low Ternp Test for cell procurements only.



4.5.17.3.1 Fully charge per 4.4.1.2.2.



4.5.17.3.2 Discharge at 22A for 3 1/2 minutes.



4.5.17.3.3 Store open circuit at 0oF for 16 hours.



4.5.17.3.4 Monitor battery current voltage and temperature while discharging per 4.5.17.2.3 and 4.5.17.2.4.



4.5.18	Hiqh rate discharge and operating position.  The battery shall be charged per 4.4.1.2.1 and discharged at the rate specified in Table VIII to the specified cut-off voltage.  The battery shall be in an inverted position for the first 2.5 minutes of discharge and shall meet the requirements of 3.6.3 and 3.6.4.



4.5.19	Internal pressure test.  Adequately restrained cells shall have dry nitrogen or air at an internal pressure of 20 + 1 psig at ambient temperature applied to them through an airtight adapter to their venting aperture. The source of pressure shall be shut off and the pressure maintained in the cells for a minimum of 15 seconds.  The cells shall meet the requirements of 3.4.2.3.



4.5.20	Receptacle Mounting Test.  A steel grooved shaft (similiar to the shaft of the quick disconnect plug) shall be so inserted in the receptacle so that the socket pins are secured in the steel shaft.  A tensional force of 250 + 25 pounds shall be exerted against the socket pins.  Following the test the steel shaft shall be subjected to a torsional force of 6 + 0.5 foot pounds.  The battery terminal shall comply with 3.4.1.4.



4.5.21	Alkali Resistance of Wiring Assembly and Components.  The wiring assembly and components (assembled outside of a battery) shall be immersed in 1.30 + 0.03 SpG KOH with the exception of the connector and circuit breaker which shall be kept outside of the covered vessel containing the solution.  These items should also be protected from the vapors emanating from the solution.  The vessel shall be stored in a chamber at 70oC + 3.3oC for 72 hours.  At the end of the storage period the assembly shall be rinsed with water and dried.  The assembly shall be inspected for cracks or blisters, electrical continuity and isolation (where applicable) and shall meet the requirements of 3.3.1, 3.3.2, 3.6.6 and 3.6.2.1.



4.5.22	Wiring Assembly and Components Temp Shock.  This test shall be performed simultaneously with the battery Temp Shock Test



4.5.23	Temperature Rise and Float.  Each designated Temp Rise and Float Test battery sample, charged per 4.4.1.2.1 shall be placed in an oven maintained at 49 + 2oC (120 + 3.5oF).  The sample shall be immediately discharged at 150 amperes at this temp. for 5 minutes. Immediately after completion of this discharge with temp. at 49 + 2oC (120 + 3.5oF), a constant potontial charge of 28.5V + 0.2 volts shall be applied.  After 24 hr. charge (and stabilized at 49 + 2oC (120 + 3.5oF) it shall be immediately discharged for one hr at 15 amps. at this temperature.  The voltage at the end of discharge shall be above 18 volts.  No water is addition allowed during this test, but leveling on the charge prior to placing the battery in the chamber is permissible.



5.	PACKAGING



5.1	Packaging requirements.  Preservation and packaging shall be in accordance with contract requirements.





6.	NOTES



6.1	Intended use.  Battery, BB-558/A rechargeable, self heated, vented, nickel cadmium, is used in aircraft OH 58D.





6.2	Orderina data.  Procurement documents should specify the following:



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



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



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



            d.	If first article inspection (see 3.2), first article inspection test plans and test report(s) are not required (see 4.2.1).



	e.	When certification of parts, materials, or components is not required (see 3.3).



	f.	What actions are required relative to group C inspection failure (see 4.3.5.2).



            g.	When first article packaging inspection report require Acquisition Activity approval prior to production unit packaging.



	6.3	Definitions.



            6.3.1	Fully charged batteries.  Batteries shall be considered fully charged when charged in accordance with 4.4.1.2.1.



            6.3.2	Discharged batteries.  Batteries shall be considered discharged when a specified discharge rate was conducted until a specified final voltage was reached.  For shipping purposes only, the battery shall be discharged to zero volts per cell.



            6.3.3	End voltage.  The end voltage of the battery is the specified end voltage terminating a specified discharge rate.



	6.3.4	Cyc1e.  A cycle is a combination of a charge and discharge.



	6.3.5	Normal upright Position.  Perpendicular to the plane of the horizon.



            6.3.6	Fully formed.  Batteries and cells shall be considered fully formed if they have been charged to the point where all available cadmium oxide has been converted to cadmium metal and both hydrogen and oxygen gases were evolved at close to stoichiometric ratios.



            6.4	Verification inspection.  Verification by the Government will be limited to the amount deemed necessary to determine compliance with the contract and will be limited in severity to the definitive quality assurance provisions established in this specification and the contract.  The amount of verification inspection by the Government may be adjusted to make maximum utilization of the contractor’s quality control system and the quality history of the product (see 4.1).



           6.5	Test report data.  The following requirement shall apply to First Article and Quality Conformance Test Reports:



	Whenever there is a service or ampere-hour requirement, the following data shall be included in tabular data form or recorder chart form:



		1.	Initial Open Circuit Voltage (IOCV).

		2.	Initial Closed Circuit Voltage (ICCV).



		3.	Initial Current Drain.



	4.	Closed Circuit Voltage and Current shall be recorded at regular intervals. Interval shall be service requirement or shorter.



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



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



	Date and time of day that any portion of test is initiated shall be recorded in test report including initiation of soak at test temperature.  When a requirement limit is specified, a final quantitative figure shall be recorded.



            6.6	First Article.  When a first article inspection is required the item will be tested as specified herein.  The first article should consist of four units.  The contracting officer should include specific instructions in the acquisition documents regarding arrangements for examinations and approval of the first article test report.



	6.7	Subject term (key word) listinq.

		Battery

		Cells

		Nickel-Cadmium





























TABLE I



ENVIORNMENTAL TESTS





           TESTS�           TEST PARAGRAPH�����Mechanical Shock�                     4.5.12��Vibration�                     4.5.13��Temp. Shock�                     4.5.14��Altitude�                     4.5.15��Humidity Charge Retention�                     4.5.16��



Table II

QUALIFICATION INSPECTION

OF COMPONENTS AND MATERIALS





            TEST�

      PART�REQUIREMENTS 

   PARAGRAPH�      TEST

PARAGRAPH�

NOTE��������Corrosion Resistance�Metal Parts�        3.3.1�      4.5.1�    1��Alkali Absorption of Plastic�Plastic Parts�        3.3.2�      4.5.2���Alkali Resistance of Elastomers�Elastomers�        3.3.3�      4.5.3���Venting Tests�Cell Vents (Filler Caps)�       3.4.2.4�      4.5.4���Alkali Resistance of Wiring Assembly and Components�Wiring Assembly and Components�3.3.1, 3.3.2, 3.6.6�      4.5.21���Insulation Resistance of Wiring Assembly and Components /Battery�Wiring Assembly and Components /Battery�        3.6.5�      4.5.6�    2��Temperature Shock Resistance of Wiring Assembly and Components�Wiring Assembly and Components /Battery�       3.6.2.1�      4.5.14�    2��

Notes:

1  Not performed for cell procurements.

2  Always performed in assembled battery.







TABLE III

FIRST ARTICLE INSPECTIONS





          TEST�SAMPLE OR CELL GROUP (�REQUIREMENT

  PARAGRAPH�       TEST PARAGRRAPH�

NOTE��������Visual & Mechanical�         1-4�3.4, 3.5, 3.6.3�     4.5.5���Dim.& Weight�         1-4�3.4�     4.5.7���Insulation Resistance�         1-4�3.6.5�     4.5.6�  1,2��Internal Pressure

(4 Cells/Grp or Batt)�         1-4�3.4.2.3�     4.5.19���Capacity (Initial)�         1-4�3.6.1�     4.5.10���Potassium Carbonate�         1-4�3.4.2.6�     4.5.8���Battery Functional Test�         1-4�4.5.17.2.3, 3.6.1�     4.5.17.2�  1,2��Alkali Resistance of Wiring Assembly and Components�         1,2�3.3.1, 3.3.2�     4.5.21�  2,3��Cell Low Temp Function Test (Cell Procurement Only)�         1-4�4.5.17.2.3�     4.5.17.3���High Rate Discharge Operating Position�         1,3�3.6.1, 3.6.4�     4.5.18���Cycle Life�         1,2�3.6.1, 3.6.3�     4.5.11���Mechanical Shock�         3,4�3.6.2�     4.5.12�1��Vibration�         3,4�3.6.1, 3.6.2�     4.5.13�1��Temperature Shock�         3,4�3.6.1, 3.6.2�     4.5.14�1��Altitude�         3,4�3.6.1, 3.6.2�     4.5.15���Capacity�         3,4�3.6.1�     4.5.9���Humidity Charge Retention�         3,4�3.6.1, 3.6.2�     4.5.16���Battery Functional Test�         3,4�3.6.1, 4.5.17.2.3�     4.5.17.2�  1,2��Temp Rise & Float�         1,2�3.6.1, 3.6.2�     4.5.23���

Notes:	1.  For harness procurements performed in non-deliverable BB-558/A battery assemblies.

	2.  Not applicable to cell only procurements.

	3.  Separate harness samples when batteries purchased.

















TABLE IV

GROUP A INPECTIONS

100%



REQUIREMENT TEST�TEST PARAGRAPH�PARAGRAPH������Visual & Mech�     3.4, 3.5, 3.6.3�        4.5.5��Insulation Resistance (Not for Cell Procurement)�           3.6.5�        4.5.6��

TABLE V

IDENTIFICATION OF DEFECTS



NUMBER�DESCRIPTION�METHOD OF INSP������     1�Electrical contact surfaces obstructed by insulating compounds�            Visual��     2�Electrolyte Leakage�            Visual��     3�Location and Polarity of Terminal not specified�            Visua1��     4�Cell terminal seal defective�            Visual��     5�Markings not as specified�            Visual��     6�Corrosion�            Visual��     8�Foreign materials in battery�            Visual��     9�Insulators missing or damaged�            Visua1��     10�Blow holes, cracks, or slag in welds�            Visual��     11�Burrs on battery container, cover or cell hardware

�            Visual��     12�Thermal switches closed at room temp�     Analog ohmmeter��     14�Incorrect resistance reading accross pins 7 and 8�     Analog ohmmeter��     15�Carry strap missing, twisted or torn

�           Visua1��













TABLE VI

GROUP B INSPECTIONS





              TEST�REQUIREMENT

  PARAGRAPH�

TEST PARAGRAPH�

NOTE�������Dimension & Weight�           3.4�            4.5.7���Internal Pressure (4 Cells per Batt or Grp)�     3.4, 3.4.2.3�           4.5.19���Venting Test (4 Cells per Batt or Grp)�         3.4.2.4�            4.5.4���Battery Functional Test�  3.6.1, 4.5.17.2.3�          4.5.17.2�   1��Cell Low Temp Function Test�  3.6.1, 4.5.17.2.3�          4.5.17.3�   2��High Rate Dis Operation Position�     3.6.1, 3.6.4�          4.5.18���

Notes:



	1 For battery procurement.

	2 For cell only procurements.

	3 Sampling shall be in accordance with this specification.



TABLE VII

GROUP C INSPECTIONS





            TEST�REQUIREMENT

  PARAGRAPH�       TEST PARAGRAPH�SUB GROUP

      I         II�NOTE��������Potassium Carbonate(4 Cells/Batt or Grp)�3 4 2.7�4.5.8�     X        X���Capacity�3.6.1, 3.6.3�4.5.9�     X        X���Cycle Life(100 Cycles)�3.6.1, 3.6.3�4.5.11�                X���Humidity Charge Retent.�3.6.1, 3.6.2�4.5.16�     X���Temp Shock�3.6.1, 3.6.2, 3.4.3�4.5.14�     X���Vibration��4.5.13�     X�      1��Alkali Resistance of Harness�3.3.1, 3.3.2�4.5.21�                X�      2��

Notes:



	1 Not for separate cell procurements.

	2. For seperate harness procurements.







TABLE VIII

BATTERY, RECHARGEABLE, SELF HEATED, NiCd, VENTED

NSN 6140�01�186�8802

NOMINAL CAP: 17Ah

MAX WGT 40.3 LBS

NOMINAL VOLTAGE: 24V



OR



BATTERY, RECHARGEABLE, CELL

NSN 6140 �01�211�9906

RATED CAPACITY: 17Ah

NOMINAL VOLTAGE: 1.2V





TEST�DISCHARGE RATE�CUT�OFF VOLTAGE

PER CELL��������Capacity (Initial)�17A�0.95V�17Ah��Capacity (Cycle Life) Low Rate�17A�0.95V�14Ah��Capacity (Cycle Life) High Rate�200A

(Resistive Load) �0.526V�5.6Ah��Vibration�3.4A�0.95V�17Ah��Temp Shock�17A�0.95V�15Ah��Altitude�17A�0.95V�14Ah��Humidity-Charge Ret�17A�0.95V�10.5Ah��High-Rate-Operating Position�150A�0.757V (at 5 min)�12.5Ah��Functional Tests (Cells and Batt)�See Fig.1.0 para4.5.17.2.3�See Fig 2.0 para 4.5.17.2.3�N/A�������

	Note:	Also see CECOM drawing A3168554, Table 3
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