MAXIMIZING TOOLS
system voltage drops very
low. Actual measurements
of the cranking current of
the battery at 297 A is
significantly lower than the
required current of 542
CCA. On this vehicle, the
battery was specified as
having a cranking current of
540 CCA. The available
current (297 A) is only 55%
of the specified current (540
CCA). This indicates a
significantly lowered
battery capacity. Note that
for batteries with low
current capability, it is
recommended to perform a
full charge and repeat the
test.
After replacing the voltage
regulator in the alternator,
the charging voltage
returned to a normal value.
However, even with a fully
charged battery, the drop in
battery voltage during
engine cranking was still
significantly more than
normal, indicating a worn
battery. The vehicle owner
was recommended to install
a new battery with a
cranking current capacity of
at least 542 CCA.
This next example was
recorded from a
Volkswagen equipped with
a 2.8 VR6 engine. The
analysis result shown in
Figure 6 indicates
significant problems with
starter current drop outs.
The actual starter current
waveform is shown in
Figure 7.
Starter current drop outs
may be the result of wear of
the brushes, commutator or
poor contact in the electrical
connections in the starter
circuit. A disassembly and
visual inspection of the

Figure 5: A weak or discharged battery and a defective
alternator.

Figure 6: A very large number of starter current drop outs.

Figure 7: Waveform showing starter current dropping out a
large number of times.
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starter components revealed
the damage (Figure 8 on
page 12).
The increased switching
time of the solenoid,
measured at 67 ms, was also
caused by the burned
commutator segments. Once
the starter was repaired, all
the measured parameters
returned to normal.
This next example is an
alternator problem. The
vehicle is a Volkswagen
Passat 1.8L with a complaint
of an undercharged battery.
The script determined that
the problem was caused by
a missing phase. Most
alternators have three
phases, but this alternator
had one missing. This
problem causes a loss of
alternator capacity and a
chronically undercharged
battery. The missing phase
causes a large voltage ripple
to exist in the electrical
system as shown in the data
in Figure 9 on page 14. Both
a lack of charge output and
large ripple will eventually
cause battery failure. The
ripple may cause
difficult-to-diagnose
driveability problems.
Note that the exact amount
of capacity loss depends on
the type of stator winding,
whether it is a delta wound
or a star wound stator, and
whether the alternator is
equipped with additional
diodes to rectify the neutral
junction. If the alternator has
neutral junction diodes and
one phase fails, the two
other phases will operate
normally, causing
approximately a 33% loss of
output. If there are no
neutral junction diodes, the
remaining two windings

