AT 121 - Chapter 15/16 Automotive Batteries and Service - Part 1

Name: _________________________________________

Date: __________________________________________

Battery service can be broken up into several areas: battery inspection, battery cleaning, battery testing, parasitic drain testing, charging a battery, and jump starting a battery.  This lab is designed to explain and help you understand how to perform these tests and why they are important. 

WARNING!  This lab will have you working with live batteries.  Batteries are dangerous devices and can explode if shorted.  Fire and explosion can result from carelessness! Batteries also contain sulfuric acid.  If skin or eyes come in contact with acid or corrosion on the battery surface flush with water and seek medical assistance! 

( SECTION 1 Battery Inspection
Tools you will need:

Safety Glasses

Vehicle with 12 Volt battery

Careful inspection of the battery can often locate problems that will cause either a battery that will not charge or will not start a vehicle.

Vehicle Year ________________________  Make ____________________  Model ______________________

( Is this a “Maintenance Free” or Conventional battery? ___________________  CCA ___________________

Note:  Cold cranking amps (CCA) is a measurement of the number of amps a battery can deliver at 0 degrees F for 30 seconds and not drop below 7.2 volts. A high CCA battery rating is good especially in cold weather.

CA is cranking amps measured at 32 degrees F. This rating is also called marine cranking amps (MCA). Hot cranking amps (HCA) is seldom used any longer but is measured at 80 degrees F.

Reserve Capacity (RC) is a very important rating. This is the number of minutes a fully charged battery at 80 degrees F will discharge 25 amps until the battery drops below 10.5 volts.


( Are leaks or cracks present on the battery case? (Yes/No) ___________________________

( Are both the positive and negative cables tight? (Yes/No) ___________________________

( Are the caps secure and present on the battery? (Yes/No) ___________________________

( Is the battery secure in the vehicle? (Yes/No) ___________________________

( Are there signs of visible corrosion on the battery terminals or surfaces? (Yes/No) _________________________
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(Leaks and cracks on the battery case will cause cells to fail as their mixture of pure water and electrolyte leaks out.  Loose clamps or terminals will prevent proper current from reaching the starter, and current from reaching the battery from the alternator.  Loose or missing caps will cause the mixture of pure water and electrolyte to “boil” or evaporate out of the battery quickly.  A loose battery in the vehicle will cause vibrations to the battery and internal shorts as well as the chance of the battery shorting out against the hood or body of the vehicle.  Signs of visible corrosion can cause high resistance between the battery terminals and the battery cables causing a lack of current to and from the battery.

Q(
If a vehicle will not start, name six (6) observations that a technician could make about a battery.

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

Cold cranking amps (CCA) is a measurement of the number of amps a battery can deliver at 

________________________________________________________________________   volts. A high CCA battery rating is good especially in cold weather.

CA is cranking amps measured at _________________. This rating is also called marine cranking amps (MCA). Hot cranking amps (HCA) is seldom used any longer but is measured at ____________________.

If a battery has loose or missing vent caps – This could cause ___________________________________________

If a battery has no hold-down this will cause _________________________________________________________

( When finished have the instructor sign off on your work. _____________________________________
( SECTION 2 Battery Removal and Cleaning
Tools you will need:

Safety Glasses

Vehicle with 12 Volt battery

Baking Soda or Battery Cleaner

Hose or Water Source

Terminal Cleaner Tool

Battery Carrier 

Battery Terminal Removal Tool

(Signs of visible corrosion can cause high resistance between the battery terminals and the battery cables causing a lack of current to and from the battery.  Acid and water can leak out at the caps or posts and corrode metal surfaces such as the battery tray or vehicle body.  This acid can also act as a “short” between the battery terminals and cause the battery to “die” overnight or over just a few days.

( Remove the battery from the vehicle and place it in an area where it can be cleaned.  Use the terminal tool if needed to remove the battery clamp.

( Wash the battery with a solution of baking soda and water, or follow the directions on the battery spray cleaner.

Note:  On a customer vehicle it is a good idea to clean out and dry the battery tray area.  Repaint this area if needed.  Keeping the battery hold-down clean and its hardware is a very good idea!

( Dry the battery. This is CRITICAL as it can cause residue that will eventually cause a no-start condition!

( Using the battery terminal tool, clean both the battery posts and the cable terminals on the vehicle.

Q(
Acid left on the battery surface will act as a __________________________ and cause the battery to ____________

over a few days.

After a battery is cleaned, what must be done to it? ____________________________________________________

What tool should be used to remove a stuck battery clamp? _____________________________________________

Battery terminal corrosion will cause ____________________________________ between the terminal and the clamp.

( When finished have the instructor sign off on your work. _____________________________________
( SECTION 3 Battery Testing – Specific Gravity, Open Cell Voltage, and Load Testing
Tools you will need:

Safety Glasses

Vehicle with 12 Volt battery

Hygrometer

DVOM

ARBST Tester

Midtronics Battery Tester - PBT-100

(PRIOR TO TESTING ANY BATTERY

Clean battery posts or side terminals with a wire brush.  For testing side-post batteries, install and tighten lead terminal stud adapters. Failure to properly install stud adapters, or using stud adapters that are dirty or worn, may result in false test results. Do not use steel bolts.

Turn off vehicle and all accessory loads. Testing with the ignition switch on or vehicle loads on may cause

inaccurate readings.

If vehicle was running, or battery has just come off a charger prior to testing, turn on headlights for 30 seconds to remove surface charge. Let battery rest for one minute to recover before starting to test.  This is known as removing the “surface charge”.

	Digital Voltmeter Open Cell Voltage
	Approximate State-of-Charge--80°F (26.7°C)
	Hydrometer Average Cell Specific Gravity
	Electrolyte Freeze Point

	12.65
	100%
	1.265
	-77°F

	12.45
	75%
	1.225
	-35°F

	12.24
	50%
	1.190
	-10°F

	12.06
	25%
	1.155
	15°F

	11.89 or less
	DISCHARGED
	1.120 or less
	20°F


STEP 1 - Open Cell Voltage (DVOM)

( Using the DVOM measure the Open Cell Voltage on your battery. ____________- Volts   ___________% Charge

STEP 2 - Hygrometer Usage
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( Using the hygrometer, measure the specific gravity of each cell.

	Cell Number
	Specific Gravity
	State Of Charge (%)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	


( While holding the hydrometer vertically, squeeze the rubber bulb, insert the nozzle into the electrolyte in the cell, and release the bulb. The electrolyte will be sucked up into the barrel allowing the float to ride freely.  Adjust the reading according to the temperature of the electrolyte.

( Squeeze the rubber bulb to release the electrolyte back into the battery's cell.

( To increase the accuracy of the measurement in the same cell, repeat this process several times so the float will reach the same temperature as the electrolyte.

( At eye level and with the float steady, read the Specific Gravity at the point the surface of the electrolyte crosses the float markings. The Specific Gravity reading should be between 1.100 and 1.300.

( Release the electrolyte back into the cell from which it was taken. Be sure to avoid spillage.

(Continued onto next page)….

( Repeat the process for each individual cell. The Specific Gravity reading should not have a difference of more that 50 "points" (.050) between the lowest and highest reading. If so, replace the battery.

( Rinse the hydrometer with water after using it.

( Were any cells low on water?  If so which ones were they? ___________________________________________

STEP 3 - ARBST Tester (Load Testing)

( ARBST tester to load test your battery.

Turn  ON the ARBST tester

Connect clamps to the battery

Press  BATTERY TEST
Enter the CCA on the keypad

Press    ENTER    
Battery CCA _________________________

What were the results of the ARBST test? ____________________________

STEP 4 - Midtronics Conductance Tester PBT-100

(Conductance is a measurement of the battery’s ability to produce current. To measure conductance, the tester creates a small signal that is sent through the battery, then measures a portion of the AC current response. Conductance is a measure of the plate surface available in the battery which determines how much power the battery can supply.

As a battery ages, the plate surface can sulfate or shed active material which adversely affects its ability to perform. In addition, conductance can be used to detect cell defects, shorts, and open circuits which will reduce the ability of the battery to deliver current.  
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( Connect the tester clamps to the battery 

(  Scroll to the battery’s CCA rating

(  Press the TEST key

(  Read the results

NOTE: A REPLACE reading when testing in the vehicle may mean a poor connection between the vehicle’s cables and the battery. Disconnect the battery cables and retest before replacing the battery. If CONN shows in the display, there is a bad connection. Disconnect the clamps and reconnect. Make sure to rock the clamps back and forth to make a good connection.  If the screen flickers or shows lines, ( - - - ) the battery is too low (< 8 volts) to

test. Fully charge the battery and retest.

Results of Test? ___________________________________________

What were the four tools used to test a battery? _____________________________________________________

_____________________________________________________________________________________________

( When finished have the instructor sign off on your work. _____________________________________
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