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(ECM 1)

FAULT CODE 78
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SECTION 55 --ELECTRICALSYSTEM --CHAPTER 4 5

BATTERYMAINTENANCE
RELATIVE DENSITY
The relative density of the battery electrolyte shows
thechargelevelof the battery.Whenthebattery is ful-
ly charged, the relative density of the electrolyte is at
least 1.280 to 77 °F (25 °C).
Alternatively, the approximate charge status can be
measured by using a digital voltmeter
(± 0.01V), as follows:
Less than 10.5 V battery unusable*
Less than 11.8 V Battery flat
Less than 12.3 V Battery half--charged
More than 12.6 V Battery fully--charged

* See the notes under the "TESTS"heading for in-
structions on how to recuperate a slightly sul-
phated battery.

The battery voltage must be measured on a flat bat-
tery, considering the following:
A. The battery must have been flat for at least four

hours.
B. If the vehicle has been used recently,switch the

headlampson for two minutes.
Whena batteryis flat, thesulphuricacid in theelectro-
lyte combineschemicallywith the plates and this de-
creases the relative density of the solution.
A battery densimeterwill determine the relative den-
sity of the electrolyte in an element, and the quantity
of sulphuricacid not used in the solutionindicatesthe
degree of charge of that element.
Low temperaturesrequire a higher battery charge to
operate.For example:a batterywitha relativedensity
of 1.225 at 80 °F (27 °C)can activate the starter mo-
tor at ambient temperatures,but will fail to do so if the
temperaturedrops as a result of poor battery perfor-
mance levels.
Table 1 shows the effect of temperature on battery
performance.

Table1

Temperature Fully charged battery
performance

77 °F (25.0 °C)
70 °F (--4.5°C)
34 °F (--24.0°C)

27.5 °F (--27.5°C)
21 °F (--31.0°C)
15 °F (--34.5°C)
9.5 °F (--37.5°C)

100%
82%
64%
58%
50%
40%
33%

Maximumbattery life can be achievedby taking care
of and regularlychecking the battery.The energy ca-
pacityoutputmustnot be exceededby a constant/ex-
cessiveoverloadand chargingrequirementsmustbe
respected.

BATTERYMAINTENANCE
CAUTION

Batteriescontainsulphuricacidandgeneratea highly
explosivehydrogenand oxygenmix duringcharging.

Never use devices that produceflamesor sparks
whilst checking the electrolyte level.
Always protect hands and eyes before removing
the battery caps.

During battery maintenance,follow the steps below:
1. Keep the electrolyteat the recommendedlevel of

0.6692 in. (17 mm) over the plates. If this level is
not respected, the acid concentration will in-
crease, which could cause damage to the sepa-
rators and diminish plate performance.

2. Only use distilled or demineralized water, never
overfill or use tap/rain water or other sources of
water.

3. Keep the battery 75% charged (at least) to avoid
plate sulphurisation, performance loss and pos-
sible freezing at low temperatures.

4. Avoid overcharging the battery, as excessive
charge will generate high internal heat, causing
grid deteriorationwater leaks.

5. During rapid recharging,make sure that the bat-
tery temperaturedoesnotexceed122 °F(50 °C).

6. Do not add sulphuric acid to an element unless
electrolyte has been spilled. Before topping up,
make sure that the solution has the correct
relative density.Slow recharge is the only way to
recharge the battery completely. Use a high
amperage battery charger to charge the battery
with high current intensity for short periods of
time, but this must be followed by a slow charge
to achieve full capacity battery performance.
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4 SECTION 10 --ENGINE --CHAPTER 3
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