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Top Tips

Verify starting and charging system grounds.
When a vehicle is brought into a shop with a no-start condition 
or a lack of charging concern, there are many places where a 
technician can begin their diagnostic process. While most of 
the time a faulty component will cause these conditions, the 
vehicle’s electrical wiring could also be the cause. Starters and 
alternators are usually case-grounded, meaning they ground 
directly by bolting to the engine block or another metal 
conductor linked to the main battery ground. These ground 
connections can be compromised by corrosion, and the effects 
are often exaggerated in climates where a vehicle is exposed to salt or other corrosive materials. If the 
components are verified as working correctly, checking the ground connections is a good next step.
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Customers depend on their vehicle’s starting and charging systems daily without ever considering them. 
However, when either of these systems has a major issue, it can leave someone stranded unexpectedly. 
Ensuring the starting and charging system is checked during regular maintenance is a good start, but 
understanding how to properly diagnose these systems efficiently is invaluable. These tips can help with solving 
complex problems surrounding alternators, starters, and other related components.

One place to start is remembering that a weak, discharged, or failed battery is one of the leading causes of 
alternator and starter failure – both original and replacement alternators and starters. Batteries are also often 
overlooked and not properly tested when a vehicle experiences starting or charging system issues.   

After considering the battery, read on to learn more about starting and charging system electrical testing, smart 
charging operation, as well as advanced diagnostics on the related control modules and protection devices. 
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Choose high-quality rotating electrical parts.
There are many options when choosing replacement rotating 
electrical parts, but few combine value and quality. Failing to 
choose the proper replacement alternator or starter can result 
in repeat repairs and ultimately higher costs for shops and 
consumers. When choosing a rotating electrical replacement 
part, make sure to install the highest quality parts. Duralast® 
offers a selection of starters and alternators that provide a level of OE quality or better. Installing Duralast® rotating 
electrical components can ensure the repair is completed correctly the first time and prevent potential return 
failures. Duralast® starters and alternators are also backed by a limited-lifetime warranty, so the customer can be 
confident their vehicle is fixed correctly.

Understand smart charging system operation.
Technology equipped on modern vehicles has been increasing rapidly, and that does not exclude the charging 
strategies planned by the vehicle’s Electronic Control Module (ECM). One feature is smart charging, which can 
manipulate the charging voltage output from the alternator to the battery. This can complicate the diagnostic 
process. 

Attention to detail is very important when diagnosing a potential issue with a smart-charging system. Charging 
voltage may read as low as 12.6V or even lower in some cases during low-demand intervals. Misreading normal 
operating voltages from smart charging systems can lead to the unnecessary replacement of an alternator or 
battery and result in repeat concerns for a technician. Make sure to consult the manufacturer’s information and 
verify the specific type of charging system a vehicle is equipped with before starting the diagnostic process.

Perform a full diagnosis for a no-start condition.
Starting systems contain various protection and control devices 
such as switches, fuses, and computer control/monitoring. If 
there is an issue with any of the control or protection devices, a 
no-start condition can occur. This can be complicated further 
because not every device that may inhibit a vehicle from 
starting is directly related to the starter motor’s system. A few 
examples that may prevent a starter from engaging include an 
out-of-range transmission position sensor or a faulty brake 
switch. If either of these fails, the vehicle will act similarly to a 
failed starter motor. In other instances, a starter motor can be falsely deemed faulty due to a no-start caused by a 
keyless battery FOB with a low battery or a faulty theft deterrent system.
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A technician’s diagnostic approach makes all the difference when presented with a no-start concern. Viewing 
scan tool data can be a good first indicator to ensure the sensors used to control starter motor operation are all 
working properly. It is important to perform a complete vehicle scan to ensure all potentially affected modules are 
checked. If all sensor data is reading properly, checking the main fuses or other protection devices related to the 
starting circuit is a wise follow-up test. A comprehensive vehicle check is necessary to pinpoint any potential 
causes outside of the direct starting system.

Diagnose faulty electronic control modules.
When a vehicle doesn’t start or stops charging, a faulty 
component is usually the first to be blamed. Modern vehicles 
use an electronic control module (ECM) to control and monitor 
alternator output. Many starter systems are activated through a 
driver inside of an ECM as well, usually the powertrain control 
module (PCM).  These modules are responsible for many of the 
core vehicle functions and control various higher-current loads 
such as vehicle lighting, starting and charging, as well as the 
engine controls. It may be difficult to pinpoint a fault as an ECM 
issue because these types of faults do not obviously present themselves. In some cases, a faulty ECM can 
“overwork” an alternator by commanding it to overcharge the battery unnecessarily. An undetected issue such as 
this could cause repeat alternator failures and ultimately result in an unhappy customer. Make sure to diagnose 
and repair the root cause of the concern, not just the symptom. Properly diagnosing ECM issues not only ensures a 
long-lasting repair but also builds a trusting relationship with the customer.
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For more information, visit  
https://www.autozonepro.com/startersalternators.

Learn More >

https://www.autozonepro.com/ui/landing/starters-alternators?cmpid=AFF:US:EN:AP:NL:RW_____:BUS:SrtChrgSysPDF 
https://www.autozonepro.com/ui/landing/starters-alternators?cmpid=AFF:US:EN:AP:NL:RW_____:BUS:SrtChrgSysPDF 

