BASIC ELECTRICAL

The Automotive Battery

OBJECTIVES
Describe the different types of batteries
Discuss the precautions of working on batteries
Discuss methods of testing of batteries

INTRODUCTION
Contrary to popular belief, the automotive battery does not provide power to a vehicles electrical circuits
while the vehicle is operating. In fact, in a properly designed system, the battery provides energy only when the
vehicle is starting up. Once the engine is running and the charging system is operational the alternator actually
provides all of the energy required by the vehicle to operate.
Battery Categories and Types
Within the world of batteries there are two different main categories, Primary and Secondary batteries.
Primary Batteries are batteries that cannot be recharged. They are typically a one time use type of battery and are typically thrown away once dead. Batteries that we use in our ﬂashlights and remote controls usually are Primary types batteries. These batteries can range in physical sizes as well as voltages. They can also
be made of single cells or multiple cells depending on the application.
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Secondary Batteries are batteries that are intended to be discharged and recharged multiple times. The
automotive battery falls into the secondary battery category.

The typical automotive battery (often called a 12 Volt battery) actually consists of six (6) separate 2.1
Volt cells. These cells are connected in series and the individual cell voltages add up to create a total voltage.
In the case of the automotive battery, six 2.1 Volt batteries in series make up a total voltage of 12.6 Volts.
The automotive battery is composed of several metal plates suspended in a ﬂuid solution called the
Electrolyte. This combination of metal and chemical solution stores voltage when a current is passed through
the battery. The battery’s output potential is based on the surface area of the plates within, and the internal resistance.
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Two main types of secondary batteries exist for the automotive environment and many other industrial
batteries follow the same philosophies.
• Cranking batteries are used for starting the vehicle. They provide higher current bursts on a short-term
basis but do not withstand being totally discharged. These batteries can be “deep cycled’ (voltage reduced by 25%) only a couple of times before the battery loses its ability to ﬁlter noise and its reliability
becomes questionable. Any time a cranking battery has been deep cycled it should be considered damaged and have it known that it will never be able to reach its full potential again.
• Deep cycle batteries have thicker internal plates, which allow them to be discharged many times without signiﬁcant damage. While their design makes them less susceptible to damage they do tend to
produce current at a slower rate than the cranking battery. Because of this they are not usually a good
choice to use in place of a cranking battery. Deep cycle batteries are typically a good choice for the
second battery option in an audio system as it can be run dead and recharged multiple time.
Another choice to be made in the realm of automotive batteries is what construction type to use. Aside
from the standard lead-acid type of battery there are also other types such as the gel-cell and absorbed glass matt
batteries
Absorbed Glass Matt or AGM style batteries are similar to a sealed type of battery with one big difference. Instead of the conductive plates suspended in an acid solution, the electrolyte is actually suspended in
the glass matt separators. This close proximity to the plates helps to enhance both the discharge and recharge
efﬁciency.
Gel Cell batteries are similar to AGM batteries in that their electrolyte is suspended but unlike the AGM
battery it is not considered a wet cell battery. A gel cell batteries electrolyte has a silica additive in it that causes
it to set up or stiffen. The big advantage of these types of batteries is that they can be mounted in multiple positions without worry that the electrolyte will leak out. One main drawback is that they typically require lower
recharge voltages and longer recharge times so as not to produce too much gas too quickly causing the potential
for rupture or explosion.
Speciﬁcations
Batteries are normally measured in Cold Cranking Amperes (CCA) and Reserve Capacity (RC). The
CCA test is performed with the battery chilled to 0°F or -18°C and connected to a load that will force the voltage to fall to 7.2 volts when measured at the battery posts. The current that is produced at 7.2 volts is the CCA
rating.
Ampere-Hours is a now defunct method of rating but still may be used to approximate the length of time
until a battery will require charging. A 200 AH battery could provide 200 amps for one hour or 100 amps for 2
hours or 50 amps for 4 hours, and so on.
Reserve Capacity is the amount of time in minutes that a battery can supply 25 amps without the voltage
falling below 10.5 volts. Based on the amp-hour idea, if a battery had a 180 minute reserve capacity, it could be
called upon to deliver 50 amps for 90 minutes and 100 amps for 45 minutes.
The Battery as a Filter
This task of ﬁltering has to do with the voltage arriving from the alternator to the vehicle electrical
system. Voltage from the alternator is actually AC voltage that is rectiﬁed to a DC signal. This rectiﬁed signal if
left unﬁltered by the battery would introduce incredible noise to most audio systems. The concept of
“rectiﬁcation” will be discussed in greater detail as we discuss alternators.
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Precautions When Working Around Batteries
There are several potentially hazardous conditions that can occur when working on or around batteries.
Mobile electronics installers must take precautions when performing duties that involve the automotive battery.
Electrolyte
The ﬂuid contained in an automotive battery contains Sulfuric Acid. This powerful corrosive can cause
serious injury when it comes in contact with exposed skin or your eyes. Use the following precautions when
exposed to battery ﬂuids:
- Always wear safety goggles and rubber gloves when working with battery ﬂuids. This is especially
important when removing or replacing batteries.
- Any electrolyte spilled on exposed skin should immediately be rinsed with water.
- Any electrolyte that comes in contact with your eyes should be thoroughly rinsed out with water, get
medical attention as soon as possible.
- If you ingest any electrolyte , immediately ingest a large amount of water or milk. Seek medical attention immediately.
In addition to the potential for bodily injury, electrolyte is also a hazard to your clothing, vehicle painted
ﬁnishes, and will act as a corrosive to virtually any metal surfaces in the vehicle. BE CAREFUL!
Hydrogen Gas
Hydrogen gas is a by-product of the chemical reaction taking place in the battery. All automotive batteries produce Hydrogen gas all of the time. Hydrogen gas levels increase when the battery is being charged
whether by the alternator or an external battery charger. Hydrogen gas is extremely ﬂammable, use the following precautions when working around automotive batteries:
- Always ensure that you are working in a well ventilated area. Gases produced by the battery must be
able to vent away from the engine compartment.
- Never expose devices that may serve as an ignition source for the gas to come near the battery. Cigarettes, soldering guns, propane torches or other ignition sources should never be operated near the
battery.
- Never remove battery terminals while the engine or any vehicle electrical systems are operating. A
spark could be caused between the terminal and the connector if current is moving through the vehicles
electrical system.
General Precautions When Working On a Battery
- Keep metallic tools away from battery terminals when working on a battery. Any metallic object that
comes in contact with both the positive and negative terminals will cause a dead short and could result
in injury or damage to the electrical system. This can also occur if a metal object comes in contact
between the batteries positive terminal and the chassis of the vehicle.
- Do not wear any metal jewelry when working on batteries. Rings or necklaces that come in contact
between the positive and negative terminals could cause injury and damage.
- Protect vehicle ﬁnishes when moving automotive batteries.
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Testing the Batteries Voltage
ditions.

This activity involves locating and checking the batteries voltage levels under different operational con-

Step 1 - Put on your safety glasses. Locate the vehicles battery by opening the vehicles engine compartment and examining the area for an automotive battery. If you can not ﬁnd the battery consult the vehicles
owners manual to ﬁnd the batteries location. While most vehicles house the battery in the engine compartment
some foreign vehicles locate the battery in the trunk area, under one of the seats or in the case of rear engine
vehicles the battery may even be located in the front of the vehicle under the hood.
Step 2 - Identify the batteries positive (+) and negative (-) terminals. These terminals should be labeled
on the battery as (+) and (-) symbols. Set your multimeter to read DC voltage of 14 volts or higher. Attach the
multimeters negative probe to the batteries negative (-) terminal. Connect the multimeters positive probe to the
batteries positive (+) terminal. Reference the chart below for the appropriate battery voltage readings based on
the battery’s internal temperature and State of Charge (SoC).

Step 3 - Leave the multimeter connected as in “Step #2”. Using the ignition key, switch the vehicles
ignition to the ignition (RUN) position. Do not start the motor. With all of the vehicles electrical components
turned ON (radio, heater/AC, wipers, etc.) take a second voltage reading at the battery. Under load the battery
voltage should not drop below the indicated voltages on the table below.
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Another option to testing a battery is using a battery load tester. This device is used to simulate a high
current load on the battery for a short period of time.

Based on what the voltage level drops to under load you can tell if the battery can be considered good or
not. The main different between testing the voltage in the car under load and using a separate load tester is that
the battery must be isolated from the vehicles electrical system prior to testing. This means that before using
the load tester you should remove both battery cables from the battery terminals.
If you suspect a battery is defective, it can also, be tested with an inexpensive device called a hydrometer. Each of the six cells in a 12 volt automotive battery should be within .050 of each other and the speciﬁc
gravity of a fully charged battery should be about 1.270 when the battery is at 80°F. This method will not work
however on either the sealed case or gel cell type batteries. This test however should not be attempted within 15
minutes of charging since the electrolyte will not be stable. Refer to the chart below for speciﬁc gravity levels
at various battery temperatures.

Typically prior to testing a battery you should also remove what is known as the surface charge. This
involves turning on the high beam headlights for ﬁve minutes and the letting then battery rest for ten additional
minutes prior to testing or you can use a battery load tester by applying half of the battery’s CCA rating for 15
seconds and then letting it rest for ten minutes.
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