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Fuel Gauge Failures: A Growing Epidehlic?
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Have you ever wondered what makes a fuel gauge work?
Or how the amount of fuel in the tank gets communicated
to the dashboard? Have you ever run out of gas when the
gauge reads empty? Have you ever run out of gas when
the gauge reads half full?

Sulfur species (elemental, hydrogen sulfide and mercap-
tans) found at very low levels in many current marketplace
gasolines have been seen to induce failures in certain auto-
mobile silver-based fuel sending unit (FSU) components.
These sending unit components are typically mounted in
the vehicle’s fuel tank and are exposed directly to gasoline.
The sulfurs induce a corrosive film on critical electrical
components of the FSUs that disrupts electrical continuity
and leads to either erratic operation or complete failure of
the sending unit. On many FSU designs, the erratic opera-
tion or failure can give an artificially high level reading on
the vehicle’s instrument cluster fuel gauge (seen by the
driver]. This can lead to the motorist inadvertantly run-
ning out of fuel, which may have safety implications under
certain driving conditions.

In the early days, the fuel level sending unit was based
on a relatively large and dependable nickel alloy wire
wound resistor. A float attached to a lever arm moved a
contact along the wire resistor surface which resulted in
a voltage level corresponding to the level of fuel in the
tank. For about the last 15 years, however, the automotive
industry almost universally began using silver-palladium,
thick-film ceramic resistor cards, which are less costly and
have advantages in reduced electrical noise. The signal
from these F5Us gets fed to an on-board computer where it
is processed and fed to the fuel gauge, resulting in a nice,
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accurate and inexpensive instrument.

Today, there are millions of cars with these silver-based
F5Us on the road. Most have performed very well, but
there has been a history of failures over the last few years,
Two vehicle recalls initiated by the National Highway
Traffic and Safety Administration prompted two differ-
ent manufacturers to replace the silver-based FSUs with a
noble metal (e.g. gold, platinum, palladium, etc.) design. It
was an effective, but very expensive fix.

This year, in various parts of Pennsylvania, New York
and Kentucky, there has been a rash of FSU failures. More
incidents in Louisiana and Florida happened during the
very busy Memorial Day weekend. Fuel gauges were fail-
ing, people were running out of gas, and gas stations were
closing at one of the worst possible times. High levels of
elemental sulfur in the fuel was often mentioned as the
root cause, The state of Florida, in a move to protect the
state’'s motorists and beloved tourists, felt forced to imple-
ment an emergency gasoline specification to prevent a
recurrence, The state of Louisiana did likewise,

Three weeks later, as part of its semiannual meeting,
the ASTM International, formerly the American Society
for Testing and Materials, held a special session to address
the problem. The well-attended session attracted suppli-
€rs, users, state regulators, independents and consultants.
Presentations were made about mechanisms, test meth-
ods, parts analysis, correlations and possible solutions.
Stakeholders felt that the recent incidents were the result
of acute, one-time incidents, but others felt there was also
a chronic underlying problem. It was conjectured that the
root cause might be related to changing refinery operations
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