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maintenance differences to consider when
comparing manual transmissions and AMTS

Automated manual transmissions (AMTs) have become commonplace
in the trucking industry. In fact, it is estimated that at least 65 percent
of newly built Class 8 trucks are now equipped with an AMT.

AMTs and manual transmissions share many of the same core preventive
maintenance practices. However, a handful of important differences do exist. As
more AMT-equipped trucks begin making their way to service bays, it is important
for fleets to understand what those differences are. Those differences may

also help a fleet decide which type of transmission is best for its operation.

Electrical System Maintenance
There are two general types of AMTs in the marketplace: electrically shifted and pneu-
matically shifted. Depending on which type is specified, a fleet needs a rigorous pre-
ventive maintenance program around both the electrical system and the air system.

With respect to an electrically shifted AMT, battery maintenance is an important
concern. Many fleets have a general understanding of practices such as load testing
and recommended replacement cycles. Depending on the duty cycle of a truck, that
canvary. Some fleets can get by with a 24- or 36-month battery cycle. But when
placing a heavier electrical draw on the batteries, a fleet may realize a much shorter
replacement cycle, perhaps 12 to 18 months. This could prove to be the case with an
electrically shifted AMT.

Beyond battery monitoring and maintenance, fleets also need to regularly check for
things like corrosion, wire chafing and loose connections—all of which will affect elec-
trical system performance.

Data links also play an important role in the operation of an AMT product. Complaints
can derive from a malfunctioning data link network such as undesirable vehicle
launches and shifting after launch (launch meaning starts from a stopped position).
Many new vehicles have an extremely high bus load on the data link. That can cause
error messages if any of the electronic control units are improperly functioning, or if
the physical wiring of the data link has been compromised.

Air System Maintenance
With respect to a pneumatically shifted AMT, the air system plays a much more prom-
inent role than in the case of a manual transmission. With an AMT, fleets need to be

especially vigilant with moisture.
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Rigorous maintenance of the air dryer becomes essential with a pneumatically shifted AMT.
Many fleets do not replace the desiccant cartridge during routine maintenance. In fact,
some fleets don't replace it until the dryer fails. By then it is too late because the system has
already been ingested with moisture. This can be catastrophic with an AMT. Moisture in the
system can result in harsh shifting, or even a loss of shifting completely.

Clutches

Uniquely designed clutches are needed to withstand the high-actuation conditions associat-
ed with AMTs.

For example, an ECA clutch is used on Eaton Cummins UltraShift® PLUS and Fuller
Advantage® AMTs. ECA stands for electronic clutch actuator. These clutches are similar to

a self-adjust clutch found on some manual transmissions. For an AMT, however, the clutch
uses a unique inertia brake called an LCIB (low-capacity inertia brake) to shorten shift cycles.
With the increased clutch cycles, it is necessary to grease the clutch-release bearing and
cross shafts with the proper grease and at the required interval.

There is another new architecture found on the Eaton Cummins Endurant™ transmission.
This AMT uses a single-plate, diaphragm-style, organic-face clutch. This is different than the
company'’s UltraShift PLUS and Fuller Advantage AMTs that use an angle-spring, dual-plate
architecture. The architecture found on the Endurant does not require greasing and is main-
tenance-free.

Many of today's AMTs are shifting toward that single-disc, diaphragm-style, organic clutch.
The organic clutch facing provides a better control factor than a twin-plate ceramic clutch.
That is because an organic material on steel creates a considerably different coefficient of
friction that provides a much better launch characteristic.

With an AMT in general, there is also a strong likelihood that fleets will see less clutch-facing
wear, in most cases extending the clutch replacement cycle. That is because the potential for
driver abuse has been reduced or eliminated; an electronic control module makes all of the
gear-shifting decisions and clutch actuations for the driver. Fleets could also realize extend-
ed lifecycles on various internal mechanical components such as sliding clutches and gears,
as well as driveline components such as U-joints, differentials and axles.

Lubrication
Whether servicing an AMT or a manual transmission, lubrication intervals remain the same.
However, AMTs require the use of certain lubricants.

For example, Eaton’s PS-386 transmission lube is one of several options for a manual trans-
mission. With Eaton Cummins heavy duty AMTs, this lube is required. Eaton PS-386 is specially
formulated to prevent wear and improve fuel economy.

Eaton PS-278 transmission lube should be used with Eaton’s Procision® dual-clutch automatic
transmission for medium duty trucks. This lube has been formulated for dual-clutch technology.

As a general rule, fleets should always refer to manufacturer recommendations as to which
lubricants should be used in which transmissions. This is especially the case with AMTs.

The Right Parts In Stock
Since AMTs are more sophisticated and represent a constantly evolving technology, using genuine
replacement parts is vital. With an AMT, you not only have the mechanical, internal parts of a trans-
mission, but also a new array of electrical components. Genuine parts have gone through years of
rigorous testing to ensure performance in the environment they are intended to perform in.

Fleets should also recognize the importance of maintaining an adequate supply of common
replacement parts. These include the key external components of an AMT such as air dryer des-
iccant cartridges, valves, shift components, clutches, harnesses and transmission control modules.

F.T-N

Powering Business Worldwide
2 Fleet Maintenance | VehicleServicePros.com

E.-1-N G

AUTOMATED TRANSMISSION"
TECHNOLOGIES



Technician Training
AMTs have actually been around since the late 1980s. Early products were
not as advanced as some of today's AMTs that have mechatronic modules.
(Mechatronics is a combination of mechanical systems and electronics.) A techni-
cian must be able to understand the type of system he or she is working with and
where to start the diagnostic process.

Technician training is essential when it comes to AMTs. Some manufacturers offer
web-based training that can help a technician get up to speed quickly. Then when
a vehicle comes into the shop, the technician will have a basic understanding of
what it is, how it works and where the primary components are. Instructor-led
training would help prepare the technician for more complex procedures such as
transmission overhauls.

Diagnostic Tools
In addition to the right training, technicians need the right tools in order to prop-
erly service an AMT. An AMT is a more technologically complex transmission.
Up-to-date diagnostic software is a must have.

Eaton’s ServiceRanger 4 is a PCG-based diagnostic tool for Eaton Cummins automat-
ed transmissions. Every AMT has a fault code hierarchy that can help technicians
quickly identify the faults that are most important. For instance, if a technician is
seeing a range of high and low fault numbers, the technician would first address
the lower fault code number before moving up to the next highest number.

In addition to in-shop diagnostic tools, having the capability of remote diagnostics
is also important for a fleet. With an AMT, a system computer is essentially decid-
ing when to shift gears and perform clutch actuations. If the transmission system
fails to perform as expected in the field, the ability to connect, diagnose and
repair from another location can help get the vehicle back up and running much
faster. Eaton’s remote diagnostics tool is called IntelliConnect®. This tool also
helps monitor system performance, recognize fault codes, and initiate fault code
action plans so fleets can better avoid catastrophic failures and costly downtime.

Conclusion

The use of AMTs has expanded rapidly over the past decade. A big driver of this
product adoption has been driver availability. A shrinking pool of skilled drivers is
forcing industry change in many ways. An AMT makes it easier for a newer, less-
skilled driver to take the wheel sooner. An AMT also enhances safety and produc-
tivity because a driver can better focus on his or her surroundings as opposed to
clutching and shifting gears.

For fleet maintenance professionals, an AMT is no more challenging to maintain than
a mechanical transmission. It's just a matter of learning how they are different—and
how their preventive maintenance practices are also different. Training and proper
tooling are key elements to minimizing truck downtime when a failure occurs.
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