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BOSCH Field Battery Investigation - Part 2: Aging behavior
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Introduction Conclusion
* Electrical tests presented in Part 1 enables evaluating the * This approach provides a valuable sample of lead batteries
power capability of each battery according to the new failure that enables further reliability analysis for future driving
criterion 'safe stop maneuver’ applications
* Results of a novel approach to determine the failure * Despite extended operation in the field and advanced aging,
distribution of field-aged lead batteries are presented 20% of all performance checks were successfully managed
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* Probability of lifetimes of failed
batteries from vehicle breakdowns or
exchanged batteries from workshops
tested as non-performant

* Peak after 4 years of use, possibly due
to service intervals

* Batteries show an average service life
of 7.16 years in the field

Failure distribution

Determination of battery aging

* |ndividual aging progress is determined
based on electrical parameters from
part 1 and generalized with EOL criteria

* |dentified primary and secondary failure
reason for each individual battery

Example: Battery number 20

Irreversible capacity loss

Reversible sulphation

Secondary{ Csu

Corrosion

Primary| Ri

Short circuits |

[ |
Open circuit E . Uinv

Low charge | . 1 Uiy

0 50 100 150 200
Aging progress in % related to end-of-life criteria

Failed performance checks
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during a ‘safe stop maneuver’

*  Worst case estimation with engine and
vehicle base management, comfort
consumers, lightning, wipers, FuSa reserve
and aux as base load:
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Overview of primary and secondary failure reasons of more than 200 lead batteries from field

* 92% of batteries are non-performant regarding to the new failure criterion ‘safe stop

maneuver’
*  For most batteries, more than one aging mechanism can be determined that is leading to
failure
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