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times. After the test, no traces of loosening of the hinge from the walls of the housing,
no cracking of the walls, no bending of the hinges or breaking away of the handle shall
be observed.

(i) Method for Moulded type fixed handles:- Allow the battery to hang on both
the handles with vertical load of 3 times of its filled weight for 2 hours (minimum) No
cracks or breaking of the of the handles should be observed after completion of Test.

15.8 Charge Acceptance

The charge acceptance is tested on a new battery not subjected to any test under the
following conditions, and the current value measured after an interval of 10 min from
commencement of charging.

(@)  State of battery before test The battery is charged in accordance with
charging procedure (Para 3.3 & 3.5).
It is then discharged at the 5-h discharge rate
for 2.5 h at an electrolyte temperature of 20
to 35 ° C. It is then allowed to stand at an
ambient temperature of 0 + 2 ° Cfor not less
than 12 h.

(b)  Temperature of electrolyte at 0.+ 2°C
commencement of charging

(c) Charging voltage at battery 14.4 + 0.1V
terminals

Requirement:

15.9.

The battery shall meet the minimum requirement in Table IX.

Air_Pressure test: The seal of each cell of the battery shall be checked by
compressed air as a pressure equal to 70cm of water. The volume of the tubes and
auxiliary parts in connection with the cell under pressure shall not exceed 0.5 liter. Air
pressure in the cell shall be noted 15 seconds after the supply has been
disconnected. At the end of 15 seconds the level of water in the manometer
connected to the cell shall not fall below 67 cm. The air pressure test shall be carried
out in dry uncharged condition.

OR
On line Air Pressure Test can be carried out at a pressure of 250 cm water column
for 3- 4 second. Drop allowed is Maximum 5 -10 cm.

15,10 Life Cycle Test

15.10.1 The life cycle test is carried out on a battery, which has passed the test of 15.5&15.6.

(a) Throughout the test and during the checking discharges, the battery shall be
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kept at an ambient temperature (in a water bath or environmental test chamber)
of 40 -45° C.

The battery shall be subjected to a series of discharges and charges as in
Table VIII.

During the test, at the 25", 50" 75" and every 25"cycle thereafter, a
continuous discharge shall be made at the current mentioned in Table VIII. Sri
No. (i) Until the terminal voltage drops down to 10.20 V and 5.1V for BV and the
duration measured.

The test is terminated when the capacity obtained as the product of discharge
time (at 40 to 45 °C ambient) and the discharge current falls to 50 percent or
less of the 5-h capacity in Table XII and does not increase again.

After every checking discharge (c) the battery shall be recharged at the
Appropriate current in Table VIII, Srl No. (i) Until the specific gravity (corrected
to 27 ° C) and terminal voltage is constant for 3 consecutive 30 min readings.
Throughout the test, the level of electrolyte shall be maintained at the specified
level by topping up with pure water/distilled water. Topping up should be done
during the charging portion of cycles. The battery shall not be topped up
immediately before the checking discharges (c).

Requirement: The battery shall meet the minimum requirements as given in Table IX.

Table VI
Life Cycle Test (Clause 15.10)
Srl No. | Requirement Battery Type
High Current Medium Current | Low Current
12V 88 AH 12V 35 AH 12V 32 AH
12V 100 AH 12V 45 AH 12V 20 AH
12V 120 AH 12V 55 AH 6V 12 AH

12V 130 AH 12V 60 AH
12V 135 AH 12V 70 AH
12 V 150 AH 12 V 92AH
12 V 180 AH 6V 90 AH
12V 200 AH
6V 120 AH
6V 150 AH

6 V 150 AH 2A

(2) (3) (4) (5)

Discharge at 1 h at current 40A 20A 10A

Charge for & h at current 10A 5A 2.5A

Note: Each discharge and charge make one cycle.
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Electrical Performances

(Clauses 15.6.1, 15.6.3, 15.8, 15.10 and 15.12)

Bty Type Dischar | 5to7 | 30sec | Duration No of Overcharge Charge
ge Sec voltage Min endurance | endurance | acceptance
Current | Voltage V cycles units
A V

12 V 20 AH 60 8.4 - 28 165 4 3

12V 32 AH 150 8.9 - 2.5 278 3
3

12 VV 35 AH 150 9.5 -~ 3.9 250 4 3.5

12 V 45 AH 300 8.6 - 2.0 300 6 4.5

12 V 55 AH 300 7.8 -= 1.9 316 i 4.5
12 V 60 AH@Cy 300 7.8 -- 1.9 215 7 6
12 V 60 AH@Cs 300 - 8.7 2.8 375 10 7.0
12V 70 AH 300 - 8.2 2.8 gl 9 7
12V 88 AH 500 - 8.2 2.6 485 7 i
12V 92 AH 300 - 8.8 4.0 415 5 10
12 V 100 AH 300 - 8.8 4.0 415 5 10
12V 120 AH 500 - 8.6 3.6 600 9 15
12V 130 AH 500 - 8.8 2.6 525 8 12
12 V 135 AH 500 - 9.0 3B 525 9 13.5
12V 150 AH 500 - 8.6 3.6 600 9 186
12 V 180 AH 500 - 8.9 4.8 700 11 18
12 V 200 AH 500 - 9.0 5.6 785 13 20
6V 12 AH 36 4.5 - 3.5 165 4 2.5
6V 90AH 270 4.5 - 3.5 165 4 25
6V 120 AH 360 4.5 - 3.5 165 4 2.5
6V 150 AH 450 4.5 -- 35 165 L 2.8
6V 150 AH 2A 450 4.5 - 3.5 165 4 2.5

15.11 Vibration Resistance

15.11.1 The resistance to vibration is conducted on a fully charged battery after it has passed
a capacity test (15.5). The battery is tested under the following conditions:-

(a) Discharge current during vibration = 0.2 C5 amperes.
(b) Direction of vibration = vertical simple harmonic motion.
(c) Peak to peak amplitude = 2.3 to 2.5mm.
(d) Acceleration = 3g (29.4 m/s?)
(e) Duration of vibration = 2h.

OR
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15.11.2. The test shall be performed in accordance with IS 9000(Part 8): 1981. The Samples
shall be first tested for capacity test at 20-h rate before putting into vibration test.
The test consists of vibrating the batteries at a frequency of 16 Hz with a total
displacement of 5 mm for a period of 2 h. During vibration the batteries shall be

discharged at the 20-h rate.

15.11.3 Requirement

There shall be no abnormality or sudden drop in voltage or spillage of electrolyte
exhibited by the battery during the test.

15.12 Overcharge Endurance

15.12.1 The overcharge endurance test is conducted on a battery, which has passed the
test of 15.5 and 15.6.1 and has been fully charged:

(a) Throughout the test the battery shall be kept at an ambient temperature (in a

(b)

(c)

(e)

(f)

water bath or environmental test chamber of 40 to 45 ° C).

The battery shall be charged at the appropriate current given in Table X for a
period of 110 h.

The battery is then allowed to stand for 48hrs on open circuit after (b).

At the end of the 48 hrs open circuit stand as per (c), the battery is discharged
at the appropriate current in Table X Sri No. (i) for 30 seconds.

The procedure (b), (c) and (d) constitute one overcharge endurance cycle.
Immediately after (d), the battery shall be subjected to the next cycle of
overcharge without recharging.

When the terminal voltage of the battery reaches down to 7.20 V before 30 S in
the test (d), the overcharge endurance test is terminated and the battery is
deemed to have reached the end of its overcharge endurance.

During the test the battery shall be periodically topped up with pure water to
maintain the correct electrolyte level.
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Table X

Overcharge Endurance Test
(Clause 15.12)

S. No. Requirement Battery Type
High Current | Medium Current | Low Current
12V 88 AH 12 V¥ 35 AH 12V 32 AH
12V 100 AH 12 V 45 AH 12V 20 AH
12V 120 AH 12V 55 AH 6V 12 AH

12V 130 AH 12V 60 AH
12V 135 AH 12V 70 AH
12V 150 AH 12 V 92AH
12V 180 AH 6V 90 AH
12 V 200 AH
6V 120 AH
6V 150 AH
6V 150 AH 2A

(1) (2) (3) (4) (5)

(i) Charging current (110 h) 9A 4.5A 2.25A

(i) Discharge test current to 7.20 V 250A 150A 75A

15.12.2 Requirement

The battery shall meet the number of overcharge endurance cycles specified in
Table IX, the number excluding the last cycle in which the discharge duration was
less than 30 seconds.

15.13 Strength of Terminal(Applicable above 20 Ah).

15.13.1 Fitting suitable adapters to the positive and negative terminals and applying a torque
to the adopter by means of a torque wrench in the direction of rotation test the
strength of terminal.

The torque applied shall be as follows:-

(a) 11.8 Nm for small terminals
(b) 14.7 Nm for standard terminals.

15.13.2 Requirement

The battery terminals shall withstand the torque applied without breaking off or
exhibiting any abnormality.

28
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15.14 Robustness to Fastening (Applicable above 20 Ah).

15.14.1 The robustness to fastening is tested under the following conditions:

(a) Fastening is made at ambient temperature,
(b) During the test the temperature shall be kept between 60to 65°C, and
(c) The duration of test is 5 h after fastening. During this period and after test the

state of the battery is examined.

The battery is fastened vertically, diagonally or horizontally in accordance with the

method given in Table XI.
Table Xl

———

Fastening Condition
(Clause 15.14)

Battery Type Fastening Method Fastening Load per One Bolt
12 V 32 AH, 12 V 35AH
12V 45 AH, 12V 55 AH Vertical or Horizontal 980 N

12 V 60 AH, 12V 70 AH
12 V 88 AH, 12 V 92 AH
12 V 100AH, 12V 120 AH
12 V 130 AH, 12 V135 AH | Diagonal or Horizontal 1960 N
12V 150 AH,12 V 180 AH,
12V 200 AH

15.14.2 Requirement

There shall be no visual deformation in the battery during the test.

15.15 Retention of charge test:

The battery shall be fully charged at normal rate specified by the Supplier, and the
level and specific gravity of the electrolyte in each cell shall then be adjusted, if
necessary. The battery shall then be subjected to two consecutive capacity tests, the
initial capacity C being calculated as the mean of the two results obtained .After a
complete recharge and cleaning of electrolyte form its surface, the batteries are stored
for a period of 28 days without disturbance at a temperature of 20°Cto 30°C. The
terminal voltage, specific gravity and the temperature of electrolyte in the cells will be
checked once a day during this period and recorded.

15.15.1 After 28 days storage the batteries must be subjected to capacity test. The value of
the capacity measured after storage is denoted by C1. The loss of capacity 'S’
expressed as percentage is calculated from the following formula

S= e X 100 percent

The loss of capacity shall not exceed 20 %
29
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15.16 Electrolyte Retention Test:

Test for electrolyte retention will be made under the following condition:

The electrolyte will be adjusted to the level stated in the instruction card attached to
the battery at the end of a discharge at 5h rate as relevant. The vent plugs will be
firmly placed on the vent holes. The battery will then be charged at the normal rate
recommended by the Manufacture/Supplier.

15.16.1 The escape of electrolyte shall not occur during the following tests:

156.17

16.1

16.2

When the battery is tilted through 45%in a plane normal to its major length and so held

for 20 seconds
When the battery is tilted through 45°% in a plane normal to its minor length and so held

for 30 seconds

High Voltage Test(Applicable above 20 Ah): An AC Voltage of 8KV applied for a
period of 1 minute between one terminal of the battery and the outer container of the

battery. There shall be no breakdown.

Reserve Capacity
The reserve capacity is the period of time obtained in minutes for which a fully

charged battery can maintain a discharge current of 25A to a cut-off voltage of 10.5 V
at a temperature of 25+2 °C.

Reserve capacity test may be conducted on a battery, which has passed the tests
under 15.5 and 15.6.The test conditions to be maintained are those given under the

clause 15.5 (a), (d) and (e).

Cranking Performance Test at —18°C

The cold cranking performance is the discharge current in amperes, to be declared by
the Supplier/manufacturer, which a battery can deliver at —18°C depending upon any
one of the criteria define below:

(i) For 60 s to a cut-off voltage of 8.4 V.
(i) For 30 s to a cut-off voltage of 9.0 V.

The Supplier declares cold cranking amperes conforming to any one of the above
criteria.

The cold cranking at —18°C may be conducted on a battery which has passed the
requirements under 15.5 and 15.6. The battery under test shall comply with the
following conditions.

(a) The fully charged battery shall stand for stabilization for a minimum period of 20h
(b) Temperature of electrolyte at start of discharge shall be -18 + 1°C.
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(c) The battery shall be discharged at the current specified by the
Supplier/manufacturer against its type either within or outside the cooling
chamber within two minutes after the end of cooling period. During discharge the
terminal voltage shall be recorded after every 15 s.

Cranking Performance Test at —29+1°C (Optional Test )

The cold cranking performance is the discharge current in amperes, to be declared
by the Supplier/manufacturer, which a battery can deliver at-29+1°Cdepending
upon both of the criteria defined below:

(i) After 10 S cut-off Voltage 27.5 V.
(ii) After 30 S cut-off Voltage = 7.2 V.

The cold cranking at —29+1°C may be conducted on a battery which has passed the
requirements under 15.5 and 15.6. The battery under test shall comply with the

following conditions.

(a) The fully charged battery shall stand for stabilization for a minimum period of 24h

(b) Temperature of electrolyte at start of discharge shall be ~29+1 °C.

(c) The battery shall then be discharged either within or outside the cooling chamber
within two minutes after the end of cooling period with a current declared by the
Supplier/manufacturer. This current shall be kept constant to within £0.5% during

the discharge.

16.3 Water Consumption Test.

(a) The battery after being charged shall be cleaned dried and weighed the mass of
battery (W1) to an accuracy of + 0.05 % or better.

(b) The battery shall be placed in a water-bath maintained at a temperature of 40° C +2°
C .The water surface shall be 15 mm to 25 mm below the upper surface of the
battery. If several batteries are in the same water bath then the distance between

them and also the distance to the walls of the bath shall be at least 25 mm.

(c) Charge the 12 V battery with constant voltage of 14.4V £ 0.05 V and 6 V battery with
constant voltage of 7.2 + 0.05 V (measured across the battery terminals) for a period

of 500 h.

(d) Immediately after this overcharging, clean and dry the surface of the battery, and
weigh the battery mass (W2) using the balance the same in para (a) above.

L2
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(e) Water consumption shall be not more than 4 g/Ah and calculated as follows:-

(W1-W>) g/Ah
1,249 G, 2o

Cre = t [1-0.009(T-25)] (min)

Where,

Cre : effective reserve capacity (min)
t . duration of discharging (min)

T . electrolyte temperature (°C)

16.4 SPECIAL TESTS FOR KOLOS TATRA (12 V 200 AH @ 20 hr rate)

16.4.1 HRD TEST AT ROOM TEMPERATURE

The fully charged batteries will be subjected to HRD test as per sequence below at
room temperature as specified below and the battery should meet the requirement.

Discharge current | Time | Terminal voltage
1350 A 10 Secs 8 V (min)
1000 A 10 Secs 9V (min)
500 A 10 Secs 10 V (min)

Note: No intermediate charging is allowed between the various discharging currents as per
above sequence.

16.4.2 HRD CYCLIC TEST AT ROOM TEMPERATURE

The fully charged batteries will be subjected to HRD cyclic tests as per details given
below and the battery should meet the requirement as specified.

Discharge | Discharge time | Rest time | No of cycles Terminal voltage At
Current the end of 6" Cycle

1350 A 10 Secs 30 Secs 6 6V (min)

Note: No intermediate charging is allowed between the cycles.

16.4.3 HRD at -10 + 3 °C

The fully charged batteries will be subjected to HRD tests at -10 + 3 ° C per details
given below and the battery should meet the requirement as specified. The batteries
shall be conditioned at -10 + 3 ° C for 16 hrs before the HRD test.

Discharge current | Voltage at 5— 7 Secs | Voltage at 3 min 30 Sec
600 A 9V (min) 6 V (min)
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ENVIRONMENTAL TESTS (FOR SPECIAL BATTERY i.e. 12 V 20 AH)

Contamination Test.

17.1.1 The battery shall be charged as per laid down procedure.

17.1.2 The battery shall then be subjected to contamination test. After the test, the battery

17.2

17.3

shall be examined for any physical damage. The battery shall be allowed to remain
under normal atmospheric conditions for a period of 2 hours and then discharged and
Ah value shall be recorded. The Ah value shall comply with the requirements.

Dust Test.

The battery shall be charged as per laid down procedure. The vent plugs shall be in
closed condition. The battery shall then be subjected to dust test as per test No. 14 of
JSS 55555:2000. After completion of test, the battery shall be wiped off to remove
external dust and shall be allowed to remain under normal atmospheric conditions for
one hour and then shall be subjected to discharge test. The battery shall comply with

the specified requirements.

Dry Heat Test.

The battery shall be charged as per laid down procedure. The battery shall then be
kept in a dry heat chamber the inside temp of which is maintained at 70°C + 2°C for 6
hours. While still in the chamber at 70°C, the battery shall be discharged. The battery
shall comply with the specified requirements. The battery shall be taken out of Dry
Heat Chamber and be physically examined. There shall be no signs of any physical

damage to the battery.

17.4 Impact Strength.

This test is conducted on the battery, which has passed the tests at Para 13.1. The
battery is charged as per the specified procedure. The checking of impact strength is
carried out with an acceleration of 117.7 m/sec? (12 g) for impulse duration of 10 to 15
m sec with frequency of impact unto 100 per minute for a total number of 2000
impacts. At the end of the test the surface of the battery is examined. There shall be
no damage to the parts. Presence of isolated drops of electrolyte on the surface of
the battery is permitted. The battery shall be allowed to remain for a period of 1 hour
under the normal atmospheric conditions. The battery shall then be subjected to
starting discharge operation test. The battery shall conform to the requirement

mentioned at para 15.5.

17.5 Damp Heat Test.

17.5.1 Damp Heat Test shall be carried out on the battery in dry state. Damp heat test shall

be conducted in accordance with test number 10 of JSS 55555: 2000 as follows:
Exposure for 16 hours at +40+2°C and Relative Humidity not less than 95% exposure
for 3 hours at Lab temp. Saturation of the chamber atmosphere with water vapor shall

a9
22
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occur during this period. The battery shall be taken out from the damp heat chamber
and shall be allowed to remain under standard recovery conditions for a period of 2 to
4 hours. The battery shall then be visually examined. There shall be no damage or
corrosion to the exposed parts of the battery.

17.6 Corrosion (Salt) Test.

17.8

This test shall be conducted on the battery in dry state. The test shall be conducted in
accordance with procedure No. 3 of Test No. 9 of JSS 55555: 2000 the duration of salt
spray shall be for 1 hour. The battery shall then be taken out of salt spray chamber and
wiped clean taking care not to cause short circuit of the terminals. The battery shall
then be stored at standard ambient temperature for 2 to 4 hours. At the end of recovery
period, the battery shall be visually examined. There shall be no damage or corrosion
fo the exposed parts of the battery.

Drop Test.

17.9.1 Drop test shall be carried out as per Test Number 13, Clause 3.2.3, and test condition

‘C’ of JSS 55555. The batteries shall be dropped on its base from a height of 100 mm
and the number of drops shall be six.

17.9.2 The battery shall be examined for any physical damage and there shall be no

leakage/spillage of electrolyte.

17.10 Tropical exposure Test

17.10.1 The battery shall be exposed to tropical conditions as laid down in clause 9.0 of JSS

18.0
18.1

18.2

18.3

18.4

55555. The duration of the test shall be 14 days. After recovery the battery shall
pass the air pressure test as per clause 15.9 of this specification. =

TRANSIT AND STORAGE.

The battery shall always be in a state of full charge before being packed for shipment.

The battery shall be placed with adequate packing on all sides and transported in
upright position only.

The Supplier shall be responsible for the safe delivery of stores at the consignee’s end
and transit damage if any shall be promptly attended to by him.

The battery shall be protected against rain, mist, dust, snow and direct sun while in
transit and storage as far as possible. It shall be stored in a cold dry atmosphere
away from source of heat and fumes.
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18.5 While in storage the voltage of the battery shall be checked once in 6 months. If the
voltage falls below the specified voltage, the battery shall be charged. Necessary
charging instructions shall be provided by the Supplier along with the battery.

19.0 Receipt Inspection by the Consignee.

19.1 The receipt inspection shall be carried out through visual examination to ensure the
correctness and completeness of the items received against each inspection.

Note: Discrepancies and transit damage if any will be taken up with the under intimation to all
concerned.

20.0 Stocking and Issue.

20.1 The stores shall be stocked for the barest minimum period (not more than 6 months) in
the depots.

The battery shall always be stored in fully charged condition. The voltage of the
battery should be checked periodically. Maintenance charging of the batteries will be
carried out as per Manufacturer's instructions to prevent the deep discharge/sulphation
of batteries, which leads to the pre-mature death of the batteries.

20.2 The battery shall be issued to the units as soon as possible on first-in first-out basis and
it shall be ensured that full benefits accruing from the warranty clause are made
available to the user.

20.3 Batteries shall be issued to the user along with all associated items as originally
supplied by the Contractor.

20.4 Under no circumstances the batteries shall be stocked beyond the warranted shelf life
period of 6 months from the date of manufacturing.

21.0 Warranty

The Manufacture/Supplier will render the following warranty in respect of batteries:-

(a) That the batteries supplied will be free from manufacturing defects and this will
be repaired / replaced in-situ, free of cost, if found defective within a period of

24 months from date of acceptance.

(b) Satisfactory functioning with the main equipment in the temperature range
from =30°C to + 55°C.

35
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21.2 Control Sample

21.2.1 To ensure that batteries give specified/guaranteed number of life cycle, control
samples are randomly to be drawn by the concerned SQAE(L) on the following scale:-

S.No. Lot Size No. of Control Sample
(i) | Upto 3000 03
(i) | 3001-6000 04
(i) | 6001-9000 05
(iv) | 9001 & above 06

21.2.2 The selected samples shall be sent to CQAL Bangalore by the supplier/manufacturer
on their own cost within 10 (Ten) days from the date of issue of the I-Note alongwith
product drawing in which charging instruction, reserve capacity and CCA for both
temperatures shall be clearly mentioned for testing purposes.

21.2.3 The supplier/manufacturer shall indicate in advance the schedule of production for the
entire quantity on order and will ensure that the same is continuous and consistent.

21.2.4 For orders for gtys up to3000nos, the entire gty on order will be tendered in one lot.

21.2.5 For orders for gtys running into several thousands, the production will be done in lots
of minimum of 3000 nos. and lot tendered shall consist of minimum of 3000 Nos. each time.
However maximum number of lot will be up to supplier/manufacturer limited to maximum
production (MPC) capacity of the firm.

21.2.6 The month and year of manufacturing to be marked on the individual batteries will be
that conforming to the month and year of tendering the lot. Warranty, period will be counted

from the date of acceptance of stores.

21.2.7 The control samples drawn from the lot will be treated as a true representative of the
particular lot and the results of the life cycle test on these samples will be applicable to the

entire quantity comprising the lot.

21.2.8 The selection of control samples mentioned at clause 21.2 above will be at the
discretion of the AHSP and it is dependent on the performance of the quality of the supplies

observed by the AHSP.

22. Suggestions for improvement

22.1 Any clarifications or suggestions for improvement may be forwarded to

Joint Controller (P)
CONTROLLERATE OF QUALITY ASSURANCE (L)

MINISTRY OF DEFENCE (DGQA)

GOVERNMENT OF INDIA
J.C. NAGARPO, BANGALORE - 560 006
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