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JAPANESE INDUSTRIAL STANDARD JIS D 5301 : 2006

Lead-acid starter batteries

Introduction This Japanese Industrial Standard has been prepared based on the
sixth edition of IEC 60095-1 Lead-acid starter batteries—Part 1: General require-
ments and methods of test published in 2000, the third edition of IEC 60095-2 Lead-
acid starter batteries Part 2: Dimensions of batteries and dimensions and marking
of terminals published in 1984, Amendment 1 published in 1991 and Amendment 2
published in 1993, and the first edition of IEC 60095-4 Lead-acid starter batteries
Part 4: Dimensions of batteries for heavy trucks published in 1989 and Amendment 1
published in 1996 with some modifications of the technical contents.

The portions given continuous sidelines and dotted underlines are the matters in
which the contents of the original International Standards have been modified. A
list of modifications with explanations is given in Annex 2 (informative).

1 Scope This Standard specifies lead-acid batteries with a nominal voltage of 12V
(hereafter referred to as “batteries”) used for starting of internal combustion engine,
lighting, ignition, etc. of automobiles, etc. However, the valve-regulated lead-acid

for motorcycle are excluded.

NOTES 1 In this Standard, automobiles, etc. mean, in addition to ordinary au-
tomobile, industrial vehicles (eliminating motor-driven vehicles such
as forklift tracks, tow tractors, carrying vehicles), machinery used for
public works and agricultural vehicles (such as tire rollers, tractors)
and other vehicles for similar applications, or power supply use in
incidental facilities (such as audio, wiper) of internal combustion engine-
driven vehicles.

2 The International Standards corresponding to this Standard are as
follows.

In addition, symbols which denote the degree of correspondence in
the contents between the relevant International Standards and JIS
are IDT (identical), MOD (modified), and NEQ (not equivalent) according
to ISO/IEC Guide 21.

TEC 60095-1:2000 Lead-acid starter batteries—Part 1: General require-
ments and methods of test (MOD)

IEC 60095-2:1984 Lead-acid starter batteries Part 2: Dimensions of
batteries and dimensions and marking of terminals,
Amendment 1 (1991) and Amendment 2 (1993)
(MOD)

IEC 60095-4:1989 Lead-acid starter batteries Part 4: Dimensions of
batteries for heavy trucks and Amendment 1 (1996)
(MOD)

2 Normative references The following standards contain provisions which, through
reference in this text, constitute provisions of this Standard. The most recent edi-
tions of the standards (including amendments) indicated below shall be applied.
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JIS B 7411 Solid-stem general purpose liquid-in-glass thermometers

3 Terms and definitions For the purposes of this Standard, the following defi-
nitions apply.

b)

c)

g)

h)

i)

nominal voltage the voltage used to designate a battery voltage

nominal reserve capacity C,., the duration (in min) in which the full charged
battery at 25 °C +£2 °C is capable of discharging successively with 25 A by the
cut-off voltage of 10.5 V

effective reserve capacity C,. the actual duration (in min) in which the full
charged battery held at 25 °C + 2 °C has discharged successively with the cur-
rent of 25 A+1 % by the voltage of 10.50 V+0.05V

The obtained discharging time expressed in min is used to ensure C; ..

5 h rate capacity C;, the electric quantity that the full charged battery at

effective 5 h rate capacity C;. the product of time in which the full charged

5 h rate current I5 the current (A) which expresses the amount of charging

20 h rate capacity Czon the electric quantity that the full charged battery at
25 °C £ 2 °C is capable of supply by the cut-off voltage 10.5 V at 20 h rate cur-
rent

20 h rate current Iy the current (A) which expresses the amount of charg-
ing current and discharging current of the battery, and is obtained by dividing
20 h rate capacity by 20

nominal cold cranking ampere I.. the discharging current which expresses
the scale of the engine cranking performance of the battery, and is specified so
that the discharging voltage at a temperature of -18 °C +£1 °C after 30 s shall
be 7.2 V or over
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p)

q)

r)

s)

t)

u)
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high rate discharge characteristics the characteristics discharged with the

charge acceptance the characteristics which shows the ease of charging to
the discharged battery

heavy load endurance applied for Class B battery (mainly for trucks, buses,

water consumption the amount of battery electrolyte decreased by over-charg-
ing

small water consumption battery the battery whose water consumption is
less than 4 g/Ah in clause 2 of Annex 1 (informative)

The capacity used for the calculation of water consumption shall be 20 h rate
capacity Cuon obtained by the conversion formula with the effective reserve ca-
pacity C;e.

very small water consumption battery the battery whose water consump-
tion is less than 1 g/Ah in clause 2 of Annex 1 (informative)

The capacity used for the calculation of water consumption shall be 20 h rate
capacity Caon obtained by the conversion formula with the effective reserve ca-
pacity C....

charge retention the cranking performance of the charged battery filled with
electrolyte after conserved in open circuit under the specified condition of tem-
perature and time

dry charged battery the battery which is immediately activated and capable
of being used by filling proper electrolyte, and satisfies the requirements in clause 4
of Annex 1 (informative)

vibration resistance the battery ability to hold the working condition under
the periodic or irregular accelerating force

electrolyte retention the battery ability to hold the electrolyte under the speci-
fied mechanical condition
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4 Classification The classifications of batteries shall be as shown table 1 and table 2
and divided into Class A which is mainly for passenger vehicles, light commercial
vehicles and similar applications, and Class B which is mainly for trucks, buses, taxis,
industrial vehicles, machinery used for public works and similar applications. Major
dimensions shall be as shown in figure 1.

length width

- .:QLE_ Q_E_E_E.Qﬂi

=

T4 £

5] g &

£ 2l = =

EICIE g

53| o 3

SRS 2 %

“width x container height division” is F to H

Figure 1 Shape of battery
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Table 1 Classification of battery (type and performance)
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5 Condition on delivery Batteries can be delivered under either of the follow-
ing conditions.

a) The state of ready for use, filled with the appropriate electrolyte to the maxi-
mum level. After an initial charge [according to 9.4.2 a), b) and c¢)], the elec-
trolyte density shall be as follows (unless otherwise the density recommended
by the manufacturer).

b) The dry charged state not filled with electrolyte. The electrolyte density to be
filled to the battery before use shall be as follows (unless otherwise the density
recommended by the manufacturer).

— The electrolyte density shall be usually 1.280 g/cm?+0.010 g/cm® at 20 °C at
full charge.

— The temperature conversion shall be as follows.

6 Performance The performance shall be as shown in table 3 when tested in ac-
cordance with 9.5.

Table 3 Performance

Applicable
Item Performance subclause for
test methods

Dimensions Shall satisfy the following dimensions.
External dimensions Within the range shown in table 1 and table 2. 9.5.1
Terminal dimensions Within the range shown in table 5.
Capacity Shall satisfy either of the following.
RC C: shall be not less than the value shown in table 1 and
table 2. 9.5.2
5 h rate C5 shall be not less than 95 % of the value shown in
table 1 and table 2.
Cranking performance Shall satisfy either of the following.
CCA Discharged with the current shown in table 1 and table 2
and the voltage after 30 s shall be not less than 7.2 V. 9.5.3
High rate discharge The voltage after duration, 5 s and 30 s shall be not less
characteristics than the value shown in table 1 and table 2.
Charge acceptance Shall satisfy either of the following.
Test 1 Charge acceptance rate ica1 is not less than 2. 9.5.4
Test 2 Charging current ;2 after 10 min is not less than the
value shown in table 1 and table 2.
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Table 3 (concluded)
Applicable
Item Performance subclause for
test methods
Endurance Shall satisfy either of the following.
Light load endurance The number of runs until the endurance shall be not less
(Class A) than 80 % of the value shown in table 1 and table 2.
The number of runs until the endurance shall be not less 9.5.5
Heavy load endurance than 95 % of the value shown in table 1 and table 2.
(Class B) However, the duration of battery without glass mats shall
be not less than 80 % of the value shown in table 1 and
table 2.
There shall be no abnormal voltage drop due to internal
Vibration resistance short circuit, falling of .plate, l?reak of cell po.st, and so on, 9.5.6
and be free from cracking or fissure of container or exces-
sive overflow of electrolyte.
. There shall be no twist off of the terminal, loosening in
Strength of terminals fitting of the terminal and cover or damage in the cover. 9.5.7
Robustness to fastening There shall be no deformation or the like detrimental to 9.5.8

service on battery.

7 Structure

7.1 Structure general

A battery is composed of a container, a cover, a positive

plate, a negative plate, electrolyte and so on. The container and the cover are sealed
by welding or adhesion with sealing material, unit cells are connected and one posi-
tive terminal and one negative terminal respectively are equipped. The maximum
level indicator shall be provided for the one capable of water filling.

7.2 Terminal Terminals shall be made of lead alloy as divided in table 4.

T, and T, shall be the tapered terminals and the shapes and dimensions are as
shown in figure 5 and table 5.

Table 4 Division of terminal

Division Symbol

Thin type Ty

Tapered terminal

Thick type Ty
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Unit: mm

S

1)
9

177

Tapered

7

D

Figure 5 Tapered terminal T,, T,

Unit: mm
D dimension
Classification of terminals
Positive terminal Negative terminal
T 14.7.5, 13.0.9,
Ty 19505 1795,

7.3 Vent plug When the screwed-type vent plug is used, nominal dimensions of

9 Tests

9.1 Sampling of battery for testing All tests shall be carried out on the speci-
men of the new battery. The specimen shall be considered as new when

a) within 30 days after the manufacturer shipping date for the charged battery
filled with electrolyte;

b) within 60 days after the manufacturer shipping date for the dry charged bat-
tery.

9.2 Testing states The testing states shall be 15 °C to 35 °C in temperature and
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9.3 Activation of dry charged battery The dry charged battery shall be filled
with the appropriate electrolyte to the maximum level indicated by internal or ex-
ternal marks of the battery or in accordance with the manufacturer’s instructions.

9.4 Testing conditions

9.4.1 Instruments The instruments shall be as follows unless otherwise speci-

fied.

a)

b)

c)

d)

e)

Temperature measurement The thermometer shall be of the one with tol-

Density measurement The hydrometer shall be the hydrometer with toler-

Voltmeter and ammeter The voltmeter and ammeter shall be the instruments

Time measurement The timer shall be graduated in hours, minutes, seconds
or in hours and centihours (= 1/100 h), and they shall have an accuracy of at
least £1 %.

9.4.2 Charging Charging shall be performed in either of the following methods.
The condition of completed changing is called as the full charge. All tests shall be
performed in full charge condition, and the height of electrolyte shall be the maximum
level.

a)

b)

Constant current charging method 1 The battery is charged with 5 h rate
current Is until the terminal voltage or the electrolyte density converted to tem-
perature shows a constant value three times consecutively on every 15 min mea-
surement.

Constant current charging method 2 The battery is charged with current
2 Iy that is twice 20 h rate current I3 until the terminal voltage or the electro-
lyte density converted to temperature shows a constant value three times con-
secutively on every 15 min measurement.

Is shall be calculated from nominal reserve capacity C., by the following con-
version formula.

Conversion formula: I =1.242 9 C, /20

where, I : 20 h rate current (A)

C,.: nominal reserve capacity (min)

The value, I, obtained from the conversion formula is shown in table 6.
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Table 6 I, current for each battery type
Unit: A
Type Iy Type by Type by Type Iy Type Ly
26B17 1.1 50D20 2.1 130E41 5.4 28B19 1.2 75D31 35
28B17 1.2 55D23 2.4 115F51 5.0 36B20 1.4 95E41 4.3
34B17 1.3 65D23 2.8 145F51 6.1 50B24 2.0 105E41 45
34B19 1.3 75D23 2.9 145G51 6.4 32C24 1.4 150F51 6.2
38B19 1.5 75D26 3.0 165G51 7.7 70D23 2.8 170F51 6.5
38B20 1.5 80D26 3.1 195G51 8.2 48D26 2.3 180G51 7.6
44B20 1.7 95D31 3.7 190H52 9.2 55D26 2.6
46B24 1.9 105D31 3.9 210H52 9.4 65D26 2.8
55B24 2.1 115E41 4.8 245H52 10.0 65D31 3.0

¢} Constant voltage—constant current charging method After charging with
constant voltage 14.8 V and with the current 5 Iy that is fivefold I3 as the limit
current for 18 h, charging shall be kept with current I for 6 h.

9.5 Testing methods

9.5.1 Dimensions The external dimensions (overall height, container height, width
and length) shown in table 1 and table 2, and the maximum point of terminal di-
mensions shown in figure 4 and table 5 shall be measured with the calliper speci-
fied in JIS B 7507 or measuring apparatus having the same or better accuracy.

9.5.2 Capacity test The capacity test shall be performed in either of the follow-
ing methods. However, when the capacity does not reach the performance specified
in table 3, the test may be carried out further two times, namely three times in to-
tal.

It is preferable to perform the reserve capacity test preferentially, because 5 h
rate capacity test is planned to be withdrawn in the future.

a) Reserve capacity (RC) test C..

1) Throughout the test, the battery shall be placed in a water bath at 25 °C
+2 °C. The water surface shall be 15 mm to 25 mm below the upper sur-
face 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.

2) After the completion of charging according to 9.4.2 and between 1 hto 5 h
lapse, confirm that the temperature of the electrolyte of either cell in the
centre position is 25 °C £ 2 °C. Then the battery shall be discharged with
current of 256 A£1 % until the terminal voltage falls to 10.50 V+0.05 V.
The duration ¢ (min) of discharging shall be recorded.

3) Record the electrolyte temperature T °C at the end of discharging, and
calculate the effective reserve capacity C.. by the following formula.

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

where, C,,.: effective reserve capacity (min)
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t : duration of discharging (min)
T : electrolyte temperature (°C)
b) 5 h rate capacity test Cs.

1)

2)

3)

Throughout the test, the battery shall be placed in a water bath at 25 °C
+ 2 °C. The water surface shall be 15 mm to 25 mm below the upper sur-
face 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.

After the completion of charging according to 9.4.2 and approximately 1 h
lapse, confirm that the temperature of the electrolyte of either cell in the
centre position is 25 °C+ 2 °C. Then the battery shall be discharged with
current of 5 h rate current I5 until the terminal voltage falls to 10.50 V
+0.05 V. The duration ¢ (h) of discharging shall be recorded.

Calculate the 5 h rate capacity Cs. by the following formula.
Cs.=I5xt (Ah)

where, C;.: 5 h rate capacity (Ah)
Is: 5 h rate current (A)
t . duration of discharging (h)

9.5.3 Cranking performance test The cranking performance test shall be per-
formed in either of the following methods. However, when the performance does not
reach the one specified in table 3, the test may be carried out further two times,
namely three times in total.

It is preferable to perform the cold cranking ampere test preferentially, because

the high rate discharge characteristics test is planned to be withdrawn in the future.

a)

Cold cranking ampere (CCA) test

1)

2)

3)

After the completion of charging according to 9.4.2 and approximately be-
tween 1 h to 5 h lapse, the battery shall be placed in a cooling chamber at
a temperature of -18 °C =1 °C for a minimum of 24 h or until the tempera-
ture of the electrolyte of either cell in the centre position has reached -
18°C+1°C.

The battery shall then be discharged within 2 min after the cooling with
nominal cold cranking current I.. for 30 s as shown in table 1 and table 2.
This discharging current shall be kept constant to within I..+ 0.5 % while
discharging.

The terminal voltage after 30 s from the start of discharging shall be re-
corded.

Information : The following subsidiary test may be performed for reference.

— The voltage after 10 s is also recorded in the cold crank-
ing ampere test.

— The voltage after 10 s is 7.5 'V or over.
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— After the cold cranking ampere test, the battery is left for
20s+1s.

— The duration ¢ (s) of discharging is recorded when the bat-
tery is discharged with the discharge current of 0.6 I.. until
the voltage falls to 6 V. This discharging current shall be
kept constant to within 0.6 I.. + 0.5 % while discharging.

— The duration ¢ (8) of discharging is 40 s or over, and the
total duration ¢ (s) of discharging is 90 s (30/0.6 s+ 40 s)
or over.

High rate discharge characteristics test (-15 °C)

1)

2)

3)

After the completion of charging according to 9.4.2, the battery shall be placed
in a cooling chamber at a temperature of =15 °C =1 °C at least for 16 h.

After confirming that the temperature of the electrolyte of either cell in the
centre position is -15 °C +1 °C, the battery shall be discharged with current
as shown in table 1 and table 2 until the terminal voltage falls to 6 V.

The terminal voltage after 5 s or 30 s and the duration # (min) of discharg-
ing until the terminal voltage falls to 6 V shall be recorded.

9.5.4 Charge acceptance test For the charge acceptance test, the charge accep-
tance test 1 shall be performed when “reserve capacity test” is chosen in 9.5.2, and
the charge acceptance test 2 when “5 h rate capacity test” is chosen.

a)

Charge acceptance test 1

1)

2)

3)

4)

After confirming the temperature of battery electrolyte is 25 °C + 2 °C, the
battery shall be discharged with the discharge current I which is obtained
by the following formula for 5 h.

For C,., use the value measured in 9.5.2.
1=1.242 9 C,."%*%%/10 (A)
where, I : discharging current (A)
C..: effective reserve capacity (min)

Immediately after discharging, the battery shall be moved to the cooling
chamber at a temperature of 0 °C +1 °C, and placed until the temperature
of either cell in the centre position has reached 0 °C+1 °C.

After cooling, the battery shall be charged with the constant voltage of 14.4 V
+0.1V at the same temperature, and the charging current I..; shall be
recorded after 10 min from the start of charging.

Charge acceptance shall be specified with the charge acceptance ratio ica:
and obtained by the following formula.

Lear =20 121/1.242 9 Cr,e0'845 5

where, i.1: charge acceptance ratio

PROTECTED BY COPYRIGHT




16

D 5301 : 2006

I, : charging current after 10 min from the start of
charging (A)

C..: effective reserve capacity (min)

b) Charging acceptance test 2

1)

2)

3)

After confirming that the temperature of either cell in the centre position is
25 °C + 2°C, the battery shall be discharged with 5 h rate current I for 2.5 h.

Immediately after discharging, the battery shall be moved to the cooling
chamber at a temperature of 0 °C =1 °C, and placed until the temperature
of either cell in the centre position has reached 0 °C =1 °C.

After confirming the temperature of battery electrolyte is 0 °C + 2 °C, the
battery shall be charged with the constant voltage of 14.4 V+0.1V at the
same temperature, and the charging current I..; shall be recorded after 10 min
from the start of charging.

9.5.5 Endurance test The endurance test shall be performed in either of the
following methods according to the class.

a) Light load endurance test Applied for the Class A battery and shall be per-
formed by the following method using the nominal cold cranking current I.. as
shown in table 1 and table 2.

1)

2)

3)

4)

5)

Throughout the test, the battery shall be placed in a water bath at 41 °C
+ 3 °C. The water surface shall be 15 mm to 25 mm below the upper sur-
face 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.

Connect the battery to the endurance test equipment and repeat the dis-
charging and charging cycles as follows successively. This discharging and
charging cycle comprises one turn until the endurance.

Discharging: discharging current 25.0 A+0.1 A for 240s+1s

Charging: charging voltage 14.80 V+0.03 V (limit current 25.0 A
+0.1A) for 600s+1s

During the test, the battery is left for 56 h at every 480 cycles, and after
that, it is discharged successively with the nominal cold cranking current
I.. for 30 s, and the voltage after 30 s shall be recorded. Then the charging
of 2) shall be performed.

This discharging and charging cycle shall be counted as the number of
runs until the endurance.

The end of test shall be the timing when the voltage after 30 s in the test
of 3) becomes 7.2 V or under and is confirmed that the voltage does not
increase again.

The number of runs until the endurance is defined as the number of runs
in which the voltage after 30 s in the test of 3) becomes 7.2 V. This num-
ber of runs until the endurance is obtained by the relation curve between
the number of runs and the voltage after 30 s.
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Water filling shall be done appropriately with purified water, however, shall
not be done immediately before the tests of 3).

Heavy load endurance test Applied for the Class B battery and shall be per-
formed by the following method using 5 h rate capacity C5 as shown in table 1
and table 2.

1)

2)

3)

4)

5)

6)

Throughout the test, the battery shall be placed in a water bath at 41 °C
+3 °C. The water surface shall be 15 mm to 25 mm below the upper sur-
face 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.

Connect the battery to the endurance test equipment and repeat the dis-
charging and charging cycles as follows successively. This discharging and
charging cycle comprises one turn until the endurance.

Discharging: discharging current as shown in table 7 for 1 h

Charging: charging current as shown in table 7 for 5 h

Table 7 Discharging current and charging current

Unit: A
. 48 Ah or over up to Over 72 Ah up to
Battery capacity (5 hrate) | 4 incl. 72 Ah and incl. 176 Ah
Discharging current 20 40
Charging current 5 10

NOTE : When the capacity is expressed by 20 h rate (Cy), 5 h rate
(C5) is obtained by the this formula. C5=0.8 Cy

During the test, the battery is discharged successively at every 25 cycles
with the discharging current shown in table 7 until the terminal voltage of
battery falls to 10.2 V. The duration of discharging shall be recorded. After
this, the battery is charged with the charging current shown in table 7 until
the terminal voltage or the electrolyte density (converted to the value at
20 °C) measured at every 15 min shows a constant value throughout three
consecutive measurements.

This discharging and charging cycle shall be counted as the number of
runs until the endurance.

The end of test shall be the timing when the capacity (Ah) obtained by the
product of the discharging time and the discharging current measured in
the test of 8) decreases to 50 % or less of the 5 h rate capacity Csn, and is
confirmed that the capacity does not increase again.

The number of runs when the capacity decreases to 50 % of 5 h rate capac-
ity shall be taken as the number of runs until the endurance.

The number of runs until the endurance is obtained by the relation curve
between the number of runs and the capacity.

Water filling shall be done appropriately with purified water, however, shall
not be done immediately before the tests of 3).
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9.5.6 Vibration resistance test The vibration resistance test shall be carried out
under the following conditions and abnormality of the battery shall be examined.

a) Discharging current 5 h rate current I, or the current of 0.8 Cy/5
b) Direction of vibration vertical simple harmonic motion

¢) Peak to peak amplitude 2.3 mm to 2.5 mm

d) Acceleration 29.4 m/s?

e) Dwuration of vibration 2h

9.5.7 Terminal strength test The terminal strength test shall be performed in such
a way that appropriate adapters are fitted to positive and negative terminals, a torque
is applied to the adapter using a torque wrench in the direction of rotation illustrated
in figure 6 while the torque being 11.8 N +m for a thin type tapered terminal Ti, and
14.7 N -m for a thick terminal Ty, and the abnormality on the terminal part is exam-
ined.

W

® (©)

i
Figure 6 Rotation direction of torque wrench

9.5.8 Fastening robustness test The fastening robustness test shall be carried
out in accordance with the following method and abnormality of the battery shall be
examined.

a) The battery is fastened vertically, diagonally or horizontally as illustrated in
figure 7. The fastening conditions shall be as shown in table 8.

b) The ambient temperature during the test shall be 60 °C to 65 °C.

¢) The test shall be performed for 5 h after fastening, and the states of battery
during test period and after test shall be examined.
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Unit: mm

Length (W + approx. 60) x width 30 x thickness 5 Stiffening plate of equal leg angle

Length 50 x width 15 x thickness 15 Length (/ + approx. 60) x leg 30 x thickness 5

a) Vertical fastening b) Diagonal fastening

Length 50 x width 15 x thickness 5

Length (W + approx. 60)
x width 30 x thickness 5

c¢) Horizontal fastening

Figure 7 Fastening method

Table 8 Fastening condition

5 h rate capacity as shown in Fastening load
table 1 and table 2 Fastening method per one bolt
Ah N
72 or under Vertical or horizontal 980
Over 72 Diagonal or horizontal 1960

NOTE : Fastening is performed at 15 °C to 35 °C.

9.5.9 Other tests The charge retention test, water consumption test, electrolyte
retention test and cranking performance test for dry charged batteries after activa-
tion which are specified in IEC 60095-1 shall be as shown in Annex 1.

9.6 Sequence of tests The sequence of tests shall be as shown in table 9. How-
ever, when a battery can not satisfy the specified performance of capacity and cranking
performance, the test may be carried out further two times, namely three times in
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total. When the performance satisfies the specification, 9.5.4 to 9.5.6 shall be car-
ried out subsequently.

These tests shall be started within one week after the completion of the cranking
performance test. The sequence of 9.5.7 and 9.5.8 shall be optional.

Table 9 Sequence of test

Test Battery
Items Subclause 1 2 3 4 5
Capacity test 9.5.2 O O O O O
Cranking performance test 9.5.3 O O @) O O
Charge acceptance test 9.54 O

Endurance test

Light load endurance test or 9.5.5 O
Heavy load endurance test

Vibration resistance test 9.5.6 O

NOTE : Five batteries shall be prepared. Batteries 4 and 5 may be
used for any test.

10 Inspection The battery shall comply with the provisions of clause 6 and clause 8
when the test is carried out in accordance with clause 9. When agreed between the
parties concerned with delivery, a part of these items may be omitted.

a) Dimension
b) Capacity (reserve capacity or 5 h rate)

¢) Cranking performance [cold cranking current or high rate discharge character-
istics (=15 °C)]

d) Charge acceptance (test 1 and test 2)

e) Endurance (light load endurance or heavy load endurance)

f)  Vibration resistance

g) Strength of terminals

h) Robustness to fastening

11 Designation of product The product shall be designated by the name and

type.
Example : Lead-acid starter battery 28B17L

12 Marking The following items shall be marked on a clearly visible place of each
battery.

a) Marking of rating
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2) Polarity The polarity shall be marked for at least the positive terminal.
For this marking, “+” mark shall be shown on the upper surface of the lid
near the positive terminal or on the positive terminal. When showing also
the negative polarity, “-” mark shall be shown on the upper surface of the
lid near the negative terminal or on the negative terminal.

3) Manufacturer’s name or abbreviation

Information : Abbreviation for the manufacturing date shall be as fol-
lows.

Example: 21 11 06 (Nov/21/2006)
(day) (month) (year)

Marking for safety On batteries, six coloured symbols as shown in figure 8
shall be marked. The symbol size shall be common as shown in figure 9, and
the minimum size shall be 10 mm. The meaning of the symbols is preferably

expressed close to the symbols.

10 mm

10 mm

Figure 8 Figure 9

— No smoking, no open fire, no sparking
— Protect naked eyes

— Keep off children

— Electrolyte

— Pay attention to instruction manual

— Explosive gas
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Annex 1 (informative)

General requirements and test methods

Introduction The testing methods in this Annex have been deliberated for TEC
revision next time, however, there are no practical usage in Japan. Therefore, An-
nex 1 this time of JIS D 5301 shows the testing methods and requirements as a
reference, and is not to constitute the provisions of this Standard. In the next revi-
sion of JIS D 5301, the contents will be submitted for the next revision of IEC 60095.

1 Charge retention test

a)

b)

c)

A battery with its vent plugs firmly in place and a clean, dry surface shall be
stored at 40 °C + 2 °C for the following period in open circuit. No connecting
clamps or cables shall be attached to the terminals during storage.

After this storage period the battery, without recharge, shall be placed in a cooling
chamber at a temperature of -18 °C £1 °C for a minimum of 20 h or until the
temperature of either cell in the centre position has reached -18 °C +1 °C.

The battery shall be discharged within 2 min after the cooling with 0.6 I, that

2 Water consumption test

a)

b)

c)

d)

e)

After the completion of charging according to 9.4.2 of the text, clean and dry
the surface of the battery, and the weigh the mass of battery (W;) to an accu-
racy of +0.05 % or better.

The battery shall be placed in a water bath at 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.

Charge the battery with 14.40 V= 0.05 V (measured across the battery termi-
nals) for a period of 500 h.

Immediately after this overcharging, clean and dry the surface of the battery,
and weigh the battery mass (W;) using the balance the same in a).

Water consumption shall be calculated as follows.

(Wi - W3)/1.242 9 C,."***® (g/Ah)
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f) The water consumption shall be the value shown below or under.
Small water consumption battery - 4 g/Ah
Very small water consumption battery -------eveee. 1 g/Ah

3 Electrolyte retention test

a) After the completion of charging according to 9.4.2 of the text, the battery shall
be placed in open circuit at a temperature of 25 °C =5 °C for 4 h.

b) If required, the electrolyte level of each cell shall be adjusted to the maximum
level with pure water. The surface of battery shall be cleaned and dried.

¢} The battery shall be tilted in back and forth and both sides directions. Each
test shown below shall be performed at the interval of not less than 30 s.

1) The battery shall be tilted at 45° to the upright in the maximum period of
1s.

2) The battery shall be maintained in this position for 3 s.

3) The battery shall be back to the upright position in the maximum period
of 1s.

d) After this test, no evidence of liquid shall visible on the vent plugs.

4 Cranking performance test for dry charged battery after activation

a) The dry charged battery and the electrolyte of which amount is specified by the
manufacturer shall be placed at 25 °C +5 °C for at least 12 h without filling
electrolyte.

b) The dry charged battery shall be filled with the appropriate electrolyte to the
maximum level indicated by internal or external marks of the battery or in ac-
cordance with the manufacturer’s instructions.

¢) After a rest period of 20 min at the same temperature, the battery shall be dis-
charged with rated cold cranking current 1. for 30 s.

d) The terminal voltage after 30 s from the start of discharging shall be 7.2V or
over.
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Errata for JIS (English edition) are printed in Standardization Journal, published monthly by
the Japanese Standards Association, and also provided to subscribers of JIS (English edition) in
Monthly Information.

Errata will be provided upon request, please contact:

Standards Promotion Department, Japanese Standards Association
4-1-24, Akasaka, Minato-ku, Tokyo, 107-8440 JAPAN

TEL. 03-3583-8002 FAX. 03-3583-0462
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