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1. TORQUE TABLES
1.1 ALLISON TRANSMISSION

ENGINE
HOUSNG

::.;2"? J 4
ey

ALLISON TRANSMISSION

No DESCRIPTION TORQUE

1 Lube and main filter cover bolts 38-45 Ib-ft (52-61 Nm)
2 Drain Plug 18-24 Ib-ft (24-33 Nm)
3 Flex plate screws 24-30 Ib-ft (33-41 Nm)
4 Transmission housing screws to engine housing 46-50 Ib-ft (62-68 Nm)
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1.2 VOLVO I-SHIFT TRANSMISSION
3
2
1 4
VOLVO I-SHIFT TRANSMISSION
No DESCRIPTION TORQUE
Oil drain plug 18-24 Ib-ft (24-33 Nm)
Oil fill plug 22-30 Ib-ft (30-41 Nm)

Transmission mounting screws

66 Ib-ft (89 Nm)

AW [N

Filter housing drain plug

11-13 Ib-ft (15-18 Nm)
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2. DESCRIPTION

H3 and X3 Series vehicles may be provided with
either an Allison automatic transmission or a
Volvo I-Shift transmission.

21 ALLISON AUTOMATIC TRANSMISSION

The Series 4000 Allison Transmission has 6
speeds with two top range (fith and sixth)
overdrives.

Two variants are available: B500 for commercially
operated highway coaches and 4000MH for
private use motorhomes.

An electronic control allows the transmission to
shift at exactly the right point on the engine's fuel
consumption curve for best economy. Early
lockup maintains the highest possible mechanical
efficiency through the closely-spaced gear steps,
culminating in two overdrive ratios. This
combination allows progressive  shifting
techniques, where engine speeds are reduced for
higher efficiency and lower fuel consumption.

FIGURE 1: ALLISON TRANSMISSION (07075)

Gear selection and torque converter modes are
controlled by a microcomputer-based electronic
transmission management system. It is fed
information regarding throttle position, operator
range selection, engine speed, turbine speed,
transmission output speed and various system
pressures from special electronic sensors. With
this information, it computes shift points and
clutch pressures to meet immediate needs.
Using closed loop adaptive logic, the electronic
control looks at a number of parameters during

the shift, and makes minute adjustments to
match the shift to desired profile stored in its
memory. It then looks at these adjustments and
resets the parameters, which allow the
transmission to quickly compensate for
variations in load, terrain or environment and to
adjust for clutch wear and engine power changes.
A Diagnostic Data Reader can be connected to
the electronic control unit to provide a self-check
of all systems in the transmission. Five-digit
trouble codes greatly reduce the time it takes to
pinpoint potential problems. (Refer to paragraph 6
“allison transmission TROUBLESHOOTING” in
this section).

2.1.1 Retarder

This optional auxiliary braking device for the
automatic transmission is integrated into the basic
envelope of the transmission and transmits its
braking force directly to the propeller shaft. It
requires no additional length and adds only 75
pounds (34 kg) of weight. Operation of the
retarder is controlled electronically by the driver's
use of the brake and/or by hand control lever.

TRANSMISSION
RANGE SERVICE
SELECT INDICATOR
74 N\
RANGE
MONITOR
MODE
BUTTON
g:?_ll'_lloFNl' Push simultaneously
to enter diagnostic
I~ mode, fluid level
DOWNSHIFT | check or prognostic
BUTTON mode
\_ ) 071422

FIGURE 2: ALLISON PUSHBUTTON SHIFT SELECTOR

When activated, fluid enters a cavity and provides
resistance to the turning of rotor blades revolving
with the output shaft. This effectively slows the
vehicle to the point where the service brakes are
needed only for final stopping. The retarder is fully
modulated and is compatible with ABS.

2.2 VOLVO I-SHIFT TRANSMISSION

The Volvo I-Shift transmission is a single
countershaft transmission with 12 forward gears
and two reverse gears. The [-Shift is an
automated mechanical transmission.
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If the I-Shift transmission system is to be used,
the vehicle must have an electronic engine
control unit as well as CAN communication.
Since the clutch is automated (clutch pedal no
longer fitted), the driver no longer has to activate
the clutch.

FIGURE 3: VOLVO I-SHIFT TRANSMISSION

The transmitted torque (both engine and
braking) will be interrupted during gear shifting,
in both driving and coasting conditions. There is
no clutch pedal and the gear shifting is controlled
by the transmission or the driver through the
pushbutton shift selector.

When in fully automatic mode, gears are
selected and shifts made by the electronic
control unit. The driver can still intervene if he
wishes to. All system functions required are
shown on the display, e.g. neutral, gear change,
clutch overload and diagnosis information.

3. ALLISON TRANSMISSION
MAINTENANCE

3.1 MANUAL FLUID LEVEL CHECK

Take note that an oil level sensor (OLS) is
standard in your transmission. With the OLS and
Allison 5th generation shift selector, you can get
a more accurate electronic fluid level check than
with a dipstick.

To gain access to the dipstick, open the engine
compartment rear door; dipstick is located on the
radiator side of the engine (Figure 4).

Clean all dirt from around the end of the oil filler
tube before removing the dipstick. Dirt or foreign
matter must not be permitted to enter the oil

system since it will cause valves to stick, undue
wear of transmission parts, and clogged
passages. Check the oil level using the
procedures in Cold Check and Hot Check. Record
any abnormal level on your "Maintenance
Records".

/N | WARNING

When checking the oil level, be sure that the
parking brake and/or emergency brakes are set
and properly engaged, and the wheels are
chocked. Unexpected and possible sudden
vehicle movement may occur if these
precautions are not taken.

0 Special care must be taken not to touch the
engine coolant tubing and/or exhaust pipe,
since this could cause severe burns.

o Do not wear loose clothing and, stay away
from rotating parts during procedure;
personal injury could occur.

=T

[

\ _ o
1 o
\ %

ANy

> L TRANSMISSION
) /7 [ FLUD DIPSTICK
- L ‘i%\ Hr IMAGE: H SERIES
%G W’(/QS"—I |
.,_,.( < -ﬁ B :% 07149

il =]
FIGURE 4: OIL LEVEL DIPSTICK (ALLISON)

Always check the oil level reading at least twice
when the engine is running. Consistency is
important in maintaining the accuracy of the
reading. If inconsistent readings persist, check the
transmission breather to ensure it is clean and
free of debris.

3.1.1 Cold Check

The purpose of the Cold Check is to determine if
the transmission has enough fluid to be operated
safely until a Hot Check can be made.

/1\ CAUTION
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The oil level rises as sump temperature
increases. DO NOT fill above the Cold Run
band if the transmission oil is below normal
operating temperature. During operation, an
overfull transmission can become overheated,
leading to transmission damage.

1.

Move the vehicle to a level surface, put
transmission in «N» (Neutral), and set the
parking brake.

With the engine idling (500 - 800 rpm), shift
to «D» (Drive) and then shift to «R» (Reverse)
to clear the hydraulic system of air.

Run the engine at idle in «N» (Neutral) for
about one minute.

While the engine is running, remove the
dipstick from the tube and wipe it clean
(Figure 4). Insert the dipstick into the fill tube,
pushing down until it stops.

Remove the dipstick and observe the fluid
level. Repeat the check procedure to verify
the reading. If the fluid on the dipstick is within
the COLD CHECK band, the level is
satisfactory for operating the transmission
until the oil is hot enough to perform a Hot
Check. If the fluid level is not within this
band, add or drain fluid as necessary to bring
the level within the COLD CHECK band.

Perform a Hot Check at the first opportunity
after the normal operating temperature of
160°F to 200°F (71°C to 93°C) is attained.

o | R = s 2o >
COLD RUN BAND o0

Y

FIGURE 5: COLD CHECK

/N CAUTION

DO NOT operate the transmission for extended
periods of time until a Hot Check has verified
proper fluid level. Transmission damage can
result from extended operation at improper fluid
level conditions.

/\ CAUTION

Obtain an accurate fluid level by imposing the
following conditions:
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Engine is idling (500-800 rpm) in «N»
(Neutral).

Transmission fluid is at normal operating
temperature.

The vehicle is on a level surface.

3.1.2 Hot Check

To perform a Hot Check, do the following:

1.

The Hot Check can be performed when the
transmission oil reaches the normal
operating temperature (160°F to 200°F /
71°C to 93°C). The transmission oil
temperature can be checked with the Driver
Information Display (DID) when selecting the
Gauge menu (refer to the “Operator’s
Manual” for added information).

/N CAUTION

The oil must be hot to obtain an accurate
check because
temperature increases.

the fluid level rises as

2.

Park the vehicle on a level surface and shift to
«N» (Neutral). Apply the parking brake and
allow the engine to idle (500 - 800 rpm).

Remove the dipstick from the tube and wipe it
clean. Insert the dipstick into the fill tube,
pushing down until it stops.

Remove the dipstick and observe the fluid
level. The safe operating level is anywhere
within the HOT RUN band on the dipstick.
Repeat the check procedure to verify the
reading.

If the level is not within this band, add or drain
fluid as necessary to bring the level within the
HOT RUN band.

Be sure fluid level checks are consistent.
Check level more than once and if readings
are not consistent, check to be sure the
transmission breather is clean and not
clogged. If readings are still not consistent,
contact your nearest Allison dealer or

mmr

distributor.
v

FRL e e oe >
HOT RUN BAND onst

FIGURE 6: HOT CHECK

| NOTE
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The Cold Check is more appropriate for
verifying the oil level after the first fill-up. In case
of conflict, the Hot Check has priority over the
Cold Check; the fluid level check using the
pushbutton shift selector has priority over
the Hot Check.

7. High fluid level condition
with the number of quarts

in excess is displayed as
shown.

3.2 FLUID LEVEL CHECK USING THE
PUSHBUTTON SHIFT SELECTOR

The oil level sensor (OLS) is standard in your
transmission. With the OLS and Allison 5"
generation shift selector, you can get a more
accurate electronic fluid level check than with a
dipstick.

QOil level codes are obtained as follows:

1. Park vehicle on a level surface, select «N»
(neutral) on the pushbutton shift selector and
apply parking brake.

2. Wait for at least 2 minutes to allow the oil to
settle;

3. Press simultaneously the # (Upshift) and ¥
(Downshift) arrow buttons once.

4. Oil level codes are displayed once the
following parameters are met :

e The vehicle has been stationary for
approximately 2 minutes to allow the
oil to settle;

Engine at idle;

Oil at normal operating temperature,
between 104°F (40°C) and 220°F
(104°C);

Transmission in «N» (Neutral);
e Transmission output shaft stopped,;
¢ Oil level sensor present and working.

5. Correct fluid level is
displayed as shown.

6. Low  fluid level is
displayed as shown. The
number indicates the
number of quarts of fluid
the transmission
requires.

NOTE

Confirm a low fluid level condition by making a

manual fluid level check.

8. To exit the Oil Level Display Mode, press
any range button «R», «N» or «D» at any
time.

NOTE

Note that the quantities LO 4 and HI 3 are the
largest values displayed and that the actual
variation in oil level may exceed these
numbers.

If the fluid level check cannot be completed, an
invalid for Display fault is reported. Refer to table
below to review the codes and conditions.

CODE CAUSE OF FAULT
CODE

SETTLING OK Settling time too short

ENG RPM TOO Engine speed (rpm) too

LOW low

ENG RPM TOO Engine speed (rpm) too

HIGH high

MUST BE IN N (Neutral) must be

NEU selected

OIL TEMP TOO Sump fluid temperature

LOW too low

OIL TEMP TOO Sump fluid temperature

HIGH too high

\H/IIEH SPDTOO Output shaft speed

SENSOR FAILED | Sensor failure

3.3 RECOMMENDED AUTOMATIC
TRANSMISSION FLUID

Only use fluids meeting Allison Transmission
specification TES295 or TES389 in your
transmission. Refer to TES295 or TES389
Approved Fluids list;, found under the
Service/Parts heading on the home page of the
Allison Transmission web site
www.allisontransmission.com.
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Allison Transmission recommends you take the
following into consideration when selecting the
appropriate fluid type for your transmission:

e Fluids meeting specification TES295 are
preferred over TES389 fluids for use in all
4000 Product Families transmission
applications.

TES295 fluids are fully qualified for Severe
Duty and Extended Drain intervals.

A TES295 fluid allows you to operate at a
lower ambient temperature than a TES389
type fluid.

TES389 fluid is the minimum fluid
requirement approved for use in 4000
Product Families transmissions.

To extend the TES389 fluid drain intervals
beyond the recommended mileage or hours
change interval, use a fluid analysis
program.

When choosing a fluid type to use, consider
what the minimum fluid operating temperature of
the fluid will be based on the ambient
temperatures reached in the geographical
location for the vehicle.

Transmission Fluid Operating Temperature Requirements

Minimum operating temperature

3.3.1 Importance of Proper Fluid Level

It is important that the proper fluid level be
maintained at all times because the transmission
fluid cools, lubricates, and transmits hydraulic
power. If the fluid level is too low, the converter
and clutches do not receive an adequate supply
of fluid. If fluid level is too high, the fluid can
aerate, causing the transmission to shift
erratically or overheat.

3.3.2 Keeping Fluid Clean

Oil must be handled in clean containers, fillers,
etc., to prevent foreign material from entering the
transmission. Place the dipstick on a clean
surface area while filling the transmission.

/\ CAUTION

Containers or fillers that have been used to
handle antifreeze or engine coolant must
NEVER be used for handling transmission fluid.
Antifreeze  and coolant solutions contain
ethylene glycol that, if introduced into the
transmission, can cause the clutch plates to fail.

Fluid type
Celsius Fahrenheit
TES295 -35 -31
TES389 -25 -13
/1\ CAUTION

Disregarding minimum fluid temperature limits
can result in transmission malfunction or
reduced transmission life.

NOTE

The wuse of an arctic preheat kit is
recommended at temperatures below -25°F (-
32°C). If a preheat kit is not available, the TCM
will restrict full operation until the sump
temperature is increased.

3.3.3 Oil Contamination

At each oil change, examine the drained oil for
evidence of dirt or water. A nominal amount of
condensation will emulsify during operation of the
transmission. However, if there is evidence of
water; check the cooler (heat exchanger) for other
signs of leakage. This, however, may also indicate
leakage from the engine oil system.

3.3.4 Metal Particles

Metal particles in the oil (except for minute
particles normally trapped in the oil filter) indicate
damage has occurred in the transmission. When
these particles are found in the sump, the
transmission must be disassembled and closely
inspected to find the source. Metal contamination
will require complete disassembly of the
transmission and cleaning of all internal and
external circuits, coolers, and all other areas
where the particles could lodge.

/\ CAUTION

If excessive metal contamination has occurred,
replacement of the oil cooler and replacement
of all bearings within the transmission is
recommended.
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3.3.5 Coolant Leakage

If engine coolant leaks into the transmission oil
system, immediate action must be taken to
prevent malfunction and possible serious
damage. The transmission must be completely
disassembled, inspected, and cleaned. All traces
of the coolant contamination must be removed.
Friction clutch plates contaminated with ethylene
glycol must be replaced.

3.4 CONTROL SYSTEM PROGNOSTICS

The transmission control system includes the
provision for the wuser to monitor various
transmission operating parameters.
Transmission operating parameters monitored
by the prognostics feature are:

e Oil Life Monitor
e Filter Life Monitor
e Transmission Health Monitor

NOTE

The prognostics package requires the use of
TranSynd™ or an Allison approved
TES295 or TES389 licensed fluid in the
transmission and Allison High Capacity
filters. If any other fluids or filters are used,
Prognostic mode must be disabled.
Prognostic information will not be accurate
with any other fluids or filters and could result
in missed maintenance activities resulting in
transmission damage.

Refer to TES 295 or TES389 Approved Fluids
list, found under the Service/Parts heading on
the home page of the Allison Transmission
web site.

www.allisontransmission.com

When a specified threshold is detected for any of
the serviceable conditions, the TRANSMISSION
SERVICE indicator 1 is illuminated to alert the
operator. Failure to attend to the service
condition and reset the TRANSMISSION
SERVICE indicator within a defined operating
period will result in illumination of the CHECK
light with associated message in the DID,
indicating the increased probability that the
service condition will develop into a more serious
condition.

To access the Prognostic Mode functions,
simultaneously press the # (Upshifty and W
(Downshift) arrow buttons repeatedly.

3.4.1 Normal Prognostics Indication at Engine
Start

e A system bulb check illuminates the
TRANSMISSION SERVICE indicator |
approximately 0.5 seconds.

o If Prognostics features are enabled, the
TRANSMISSION SERVICE indicator |
iluminates again for 3 seconds after the
bulb check. If Prognostics features are
disabled, the TRANSMISSION
SERVICE indicator I does not illuminate
again after the bulb check.

3.4.2 Oil Life Monitor

The display message denotes the calculated
remaining life of the transmission fluid. This
value is based on the established life for the
required baseline fluid, and then is continuously
adjusted for cumulative effects of such operating
parameters as operating time, retarder
operation, output shaft revolutions and shift
frequency.

Display

The display is a two-digit number, denoting
percentage of the fluid life which remains. New
fluid is displayed as 99%.

The TRANSMISSION SERVICE indicator | will
be illuminated, denoting a required change of
transmission fluid, when the remaining fluid life
reaches approximately 1 %. The indicator will be
lit steadily upon each initialization of the TCM,
and will remain on steady for approximately 2
minutes after the first selection of “D” (drive)
range each time, until service is performed and
the indicator is reset.

Failure to perform maintenance and reset the
TRANSMISSION SERVICE indicator within a
defined period will result in the illumination of the
CHECK light with associated message in the
DID and diagnostic code P0897 Transmission
Fluid Deteriorated.

Reset

The TRANSMISSION SERVICE indicator can be
reset by a message over the SAE J1939
communication interface, with the Allison DOC™
for PC diagnostic program, or by depressing and
holding the MODE button for ten (10) seconds
while the Oil Life Monitor function is displayed. It
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may also be reset by selecting N-D-N-D-N-R-N
on the shift selector, pausing briefly (less than 3
seconds) between each selector movement, with
the ignition on and the engine not running. The
TRANSMISSION SERVICE indicator illuminates
briefly following a reset to acknowledge the reset
was successful.

Setting Fluid Type for Prognostics

The fluid type can be programmed if the specific
calibration allows it. The operator can do the
following:

With the engine off and the ignition on, perform
the following sequence on the selector, N-R-N-
D-N-R-N-D-N-R-N-D-N.

The TRANSMISSION SERVICE indicator
flashes if TES389 is the current setting and
illuminates solidly if TES295 is the current
setting. To change the transmission fluid type,
wait 5 seconds after entering transmission fluid
type mode and perform the following sequences
to select the proper transmission type:

N-R-N to select TES295
N-D-N to select TES389

The selector exits 30 seconds after entering
transmission fluid type mode or the ignition may
be turned off to exit earlier. Only one
transmission fluid type selection may be made
after entering transmission fluid type mode. All
other attempt will be ignored. Transmission fluid
type mode needs to be entered again if the
wrong type of fluid is selected.

/1\ CAUTION

Verify prognostics fluid type setting matches
transmission fluid type. Oil Life Monitor
notifications  will be inaccurate  when
mismatched. This could result in transmission
damage from running a TES389 fluid too long
or cause shortened TES295 fluid changes to
occur.

/N CAUTION

Required calendar-based oil & filter change
intervals (based on month) still apply because
Qil Life Monitor function cannot measure time
while ignition power is OFF.

If the Qil Life Monitor function has not indicated

the need for a fluid change before 60 months
have passed when using TES295 fluid type or
before 24 months have passed when using
TES389 fluid type, it will be necessary to
change the fluid and filters per calendar
requirements and reset the system.

3.4.3 Filter Life Monitor

This feature provides an alert when the
transmission’s fluid filters need to be replaced. It
helps extend filter change intervals to reduce
routine maintenance downtime while providing
maximum protection for the transmission.

The filter life indicator pressure switch signals
the transmission control module when fluid
exiting the main filter drops below a
predetermined pressure. Both the main and lube
fiters must be changed when the
TRANSMISSION SERVICE indicator I shows the
main filter should be changed.

Filter Change Notification

The TRANSMISSION SERVICE indicator T will
flash for 2 minutes after the first selection of “D”
(drive) range. Once the Filter Monitor mode has
been accessed via the shift selector, the "OIL
FILTER OK" or "REPLACE FILTERS" message
is displayed in the selector display window. An
acceptable filter life status is displayed as "OIL
FILTER OK". An unacceptable filter life status is
displayed as "REPLACE FILTERS".

Once the programmed threshold for maximum
filter pressure drop has been observed and
verified, the diagnostic code P0O88A
Transmission Filter Maintenance Alert will be
recorded to indicate that the filter has reached
the end of its designed life. At the next
initialization of the TCM, the TRANSMISSION
SERVICE indicator ! will flash for 2 minutes after
the first selection of “D” (drive) range.
Thereafter, the indicator will illuminate and flash
upon each TCM initialization, continuing to flash
for 2 minutes after the first selection of a drive
range each time, until service is performed and
the indicator is reset.

Failure to perform maintenance and reset the
monitor after a calibration-defined number of
warnings will result in the illumination of the
CHECK light with associated message in the
DID and diagnostic code P088B will be recorded
to indicate a highly deteriorated filter.

Read and Reset Filter Life Monitor from Selector
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To enter the filter life monitor, press
simultaneously the # (Upshifty and ¥
(Downshift) arrows three times. An acceptable
filter life status is displayed as "OIL FILTER OK".
An unacceptable filter life status is displayed as
"REPLACE FILTERS".

The feature will reset automatically when the
main fluid filter has been changed and the
pressure drop across the filter no longer
exceeds the threshold value. A manual reset can
be performed by depressing and holding the
MODE button for ten (10) seconds while the
Filter Life Monitor function is displayed. It may
also be reset by selecting N-R-N-R-N-D-N on the
shift selector, pausing briefly (less than 3
seconds) between each selector movement, with
the ignition on and the engine not running. The
TRANSMISSION SERVICE indicator !
iluminates  briefly following a reset to
acknowledge the reset was successful.

3.4.4 Transmission Health Monitor

This prognostic feature determines clutch life
status of the transmission’s clutches and alerts
you when clutch maintenance is required. The
clutch life status is determined by monitoring
changes and the calculated running clearance of
the transmission clutches.

Clutch Maintenance Notification

The transmission health monitor feature
determines when clutch maintenance is needed.
If any of the clutches (except lockup) reaches a
remaining life of approximately 10% or if any of
the clutch running clearances exceeds a
maximum value, then the TRANSMISSION
SERVICE indicator is steadily illuminated from
just after ignition on until ignition is turned off.
Thereafter, the indicator will be lit upon each
initialization of the TCM, and will remain on
steady during all vehicle operation until service is
performed and the indicator is reset. If the
transmission health monitor mode has been
accessed via the shift selector, a “TRANS
HEALTH OK” or “TRANS HEALTH LO” is
displayed. An acceptable clutch life status is
displayed as “TRANS HEALTH OK". An
unacceptable clutch life status is displayed as
“TRANS HEALTH LO".

Read and Reset Transmission Health Monitor
from Selector

To enter the transmission health monitor, press
simultaneously the # (Upshift) and W

(Downshift) arrows four times. An acceptable
clutch life status is displayed as “TRANS
HEALTH OK”. An unacceptable filter life status is
displayed as “TRANS HEALTH LO".

The feature will reset automatically upon
elimination of the clutch clearance condition
which initiated it. The indicator can also be
manually reset using the Allison DOC™ for PC
diagnostics program if necessary.
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The following table illustrates how to access Oil Level Check, Prognostics & Diagnostic
Troubleshooting Codes functions on the Allison pushbutton shift selector.

& (Upshi)y & ¥ Description Message
(Downshift) arrow
buttons pressed
simultaneously *
1* press Allison transmission oil level check
2" press Oil Life Monitor ol "M
Qil life remaining will range from 99% down to 00% Some Some
number | number
from 9 from 9
to O to O
3" press Filter Life Monitor = "M
Present life of filter is acceptable OIL FILTER OK
Present life of filter is unacceptable REPLACE FILTERS
4" press Transmission Health Monitor T "M

Shows " TRANS HEALTH OK " until remaining life of one or | TRANS HEALTH OK
more of the clutch(es) wear enough so that the
programming changes

One or more of the clutches have worn enough to change | TRANS HEALTH LO
the program

5 press Display of diagnostic codes

* With the engine off and ignition on.
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TABLE 1

OIL AND FILTER CHANGE INTERVAL

SECTION 07: TRANSMISSION

Using TES389 or Mixture

Allison Transmission Recommended Fluid And Filter Change Intervals With Prognostics Mode Disabled

Severe vocation®

Coaches or MTH equipped with retarder

General vocation®

Coaches or MTH without retarder

Filters Filters
Fluid Main & Lube Internal Fluid Main & Lube Internal
Whicheve_r is the first of Whicheve_r is the first of |  oyerhaul Whichevgr is the first of Whicheve_r is the first of |  oyerhaul
the following: the following: the following: the following:
12,000 Miles 12,000 Miles 25,000 Miles 25,000 Miles
20 000 km 20 000 km 40 000 km 40 000 km
6 Months/ 6 Months/ 12 Months/ 12 Months/
500hrs 500hrs 1000hrs 1000hrs
Note: always replace Note: always replace Note: always replace Note: always replace
main and lube filters main and lube filters main and lube filters main and lube filters
with the fluid change with the fluid change with the fluid change with the fluid change

TABLE 2

Using 100% TranSynd or TES295 Approved Fluid?

Allison Transmission Recommended Fluid And Filter Change Intervals® With Prognostics Mode Disabled

Severe vocation ®

Coaches or MTH equipped with retarder

General vocation®

Coaches or MTH without retarder

Filters Filters
Fluid Main & Lube Internal Fluid Main & Lube Internal
Whicheve_r is the first of Whicheve_r is the first of | oyerhaul Whicheve_r is the first of Whicheve_r is the first of |  oyerhaul
the following: the following: the following: the following:
150,000 Miles 75,000 Miles 300,000 Miles 75,000 Miles
240 000 km 120 000 km 480 000 km 120 000 km
48 Months/ 36 Months/ 48 Months 36 Months
6000hrs 3000hrs 6000hrs 3000hrs
Note: always replace Note: always replace Note: always replace Note: always replace
main and lube filters main and lube filters main and lube filters main and lube filters
with the fluid change with the fluid change with the fluid change with the fluid change

! Extended TrandSyndTES295 fluid and filter change intervals are only allowed with Allison High-Capacity filters.

2 Less than 100% concentration of TranSynd or TES295 approved fluid is considered a mixture and should utilize TES389 change
intervals. If the customer replaces non-TranSynd or non-TES295 fluid with TranSynd or TES295 equivalent, the change interval
recommendations of TES389 or mixture must be followed. Upon the next oil change, if the customer reinstall TranSynd or TES295
equivalent, the fluid & filter change recommendation outlined in 100% TES295 approved fluids must be followed.

Severe vocation= All retarder, On/Off highway, transit and intercity coach with duty cycle greater than one (1) stop per mile.

4 General vocation= intercity coach with duty cycle less than or equal to one (1) stop per mile and all other vocations not listed in

severe vocation.
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TABLE 3

Recommended Fluid And Filter Change Intervals With Prognostics Mode Enabled

FLUID CHANGE INTERVALS

HIGH CAPACITY MAIN & LUBE
FILTERS CHANGE INTERVALS

SUCTION FILTER
ASSEMBLY CHANGE
INTERVAL

e If the TRANS SERVICE indicator | e
in the shift selector is illuminated
steady for 2 minutes after D
(drive) is selected

e 60 calendar months .

Note: always replace main and lube | e
filters with the fluid change

If the TRANS SERVICE indicator
in the shift selector is illuminated
steady for 2 minutes after D
(drive) is selected

60 calendar months

Any time fluid is changed

TES295 Whichever is the first of the following: Whichever is the first of the following: At time of transmission

overhaul

e If the TRANS SERVICE indicator | e
in the shift selector is illuminated
steady for 2 minutes after D
(drive) is selected

e 24 calendar months .

Note: always replace main and lube | e
filters with the fluid change

If the TRANS SERVICE indicator
in the shift selector is illuminated
steady for 2 minutes after D
(drive) is selected

24 calendar months

Any time fluid is changed

TES389 Whichever is the first of the following: Whichever is the first of the following: At time of transmission

overhaul

Capacity filters.

Prognostics Mode requires the use an Allison approved TES295 or TES389 transmission fluid and Allison High

A mixture of TES295 and TES389 fluid must continue to use the TES389 fluid change intervals, until two fluid changes
with only TES295 fluid have occurred, at which time the TES295 schedule may be used.

3.5.1 Qil and Filter Change Interval with
Prognostics Mode Disabled

Allison transmissions are factory fill with Castrol
TranSynd fluid. Oil change must be performed
with the vehicle on a flat and level surface and
with parking brake applied. Oil and filter change
frequency is determined by the severity of service
and operating conditions of the transmission and
by the filter equipment installed. See "TABLE 1 or
TABLE 2" for oil and filter change intervals when
PROGNOSTIC MODE is disabled. More frequent
changes may be required when operations are
subject to high levels of contamination or
overheating. Filters must be changed at or before
recommended intervals.

IMPORTANT NOTE

Allison  Transmission  recommends that
customers use fluid analysis as the primary
method for determining fluid change intervals.
Many customers have a systematical annual
transmission fluid change while, in many cases,
fluid analysis could demonstrate that the
transmission fluid is still in good condition and a
fluid change is not required. In the absence of a
fluid analysis program, the fluid change interval
listed in TABLE 1 & TABLE 2 should be used.

IMPORTANT NOTE

Your transmission is equipped with High
Capacity filters. High Capacity filters allow for
increased fluid and filter change intervals in
transmissions utilizing TES295 approved fluid or
TranSynd. High Capacity filters eliminate the
requirement of the initial 5000 miles (8000km)
main filter change.

3.5.2 Qil and Filter Change Interval with
Prognostics Mode Enabled

Oil Life Monitor and Filter Life Monitor of the
Prognostics mode provide indicators of required
maintenance actions. They are designed to
maximize fluid and filter utilization. Prognostics
enabled require the use of an Allison
approved TES295 or TES389 transmission
fluid and Allison High Capacity filters. If any
other fluids or filters are used, Prognostic mode
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must be disabled. Prognostic information will
not be accurate with any other fluids or filters
and could result in missed maintenance activities
resulting in transmission damage. See "TABLE 3
for oil and fiter change intervals with
PROGNOSTIC MODE enabled.

IMPORTANT NOTE

A mixture of TES295 and TES389 fluid must
continue to use the TES389 fluid change
intervals, until two fluid changes with only
TES295 fluid have occurred, at which time the
TES295 schedule may be used.

Calendar-based change intervals of TABLE 3
must still be adhered to for both fluid and filter
changes even if Prognostics has not indicated the
need for either fluid or filter maintenance, unless
fluid analysis is used.

3.6 FLUID AND FILTER CHANGE
PROCEDURE

3.6.1 Drain

1. The transmission should be at an operating
temperature of 160°F (71°C) to 200°F (93°C)
when the oil is drained. This will ensure quicker
and more complete fluid drainage.

2. Remove the drain plug from under the
transmission (Figure 7) and allow the oil to
drain into a suitable container. Check the
condition of the oil as described previously.

3. Remove twelve bolts (item 1), two filter covers
(item 2), two gaskets (item 3), two O-rings
(item 4), two O-rings (item 5) and the two filters
(item 6) from the bottom of the control module
(Figure 7).

4. When reinstalling parts, lubricate and install
new O-rings (4) and (5) on each cover (2).
Lubricate O-ring inside filter (6) and push filter
onto cover (2). Install new gaskets (3) on
cover (2) and align holes in gaskets with holes
in cover.

/1\ CAUTION

Do not use bolts to draw the cover to sump.
This can damage the cover, seal, or sump.

5. Install filter and cover assemblies into the filter
compartment.  Align  each filter/cover
assembly with the holes in the channel
plate/sump. Push the cover assemblies in by
hand to seat the seals.

6. Install twelve bolts and both covers.
TORQUE: 38-45 Ib-ft (52-61 Nm)

7. Inspect the drain plug and O-ring. Replace if
necessary. Reinstall the drain plug.

TORQUE : 18-24 |b-ft (24-33 Nm)

B N i)

REFERENCED
DIMENSION

07152

FIGURE 7: DRAIN PLUG AND FILTERS

Fluid loss with filter change only

When changing main and lube filters at
recommended intervals, approximate fluid loss
for each filter as follows:

Main filter = 2 quarts (1.9 liters)
Lube filter =8 quarts (7.6 liters)

3.6.2 REefill transmission

The amount of refill fluid is less than the amount
used for the initial fill. Fluid remains in the
external circuits and transmission cavities after
draining the transmission.

NOTE

Quantities listed below are approximations and
do not include external oil cooler lines.
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Using the oil level dipstick filler tube, refill with 24
US qgts (23 liters), 28 US qts (26.5 liters) if
equipped with retarder, and check the oil level
using the Fluid Level Check Using
Pushbutton Shift Selector procedure in this
section. Add transmission fluid according to
pushbutton shit selector fluid level check.

3.7 CLEANING AND INSPECTION OF
ALLISON AUTOMATIC TRANSMISSION

The exterior of the transmission should be
cleaned and inspected at regular intervals. The
length of service and severity of operating
conditions will determine the frequency of such
inspections. Inspect the transmission for:

1. Loosen bolts (transmission and mounting
components);

2. Oil leaks (correct immediately);

3. Loose, dirty, or improperly adjusted throttle
sensor linkage;

4. Damaged or loose oil lines;

5. Worn or frayed electrical harnesses, improper
routing;

6. Worn or out of phase drive line U-joint and slip
fittings.

/N CAUTION

DO NOT pressure wash the transmission
electrical connectors. Water and detergent will
cause the contacts to corrode or become faulty.

3.7.1 Breather

The breather is located on the engine, flywheel
side near the valve cover. It serves to prevent
pressure build-up within the transmission and
must be cleaned to keep the passage opened.
The prevalence of dust and dirt will determine the
frequency at which the breather requires cleaning.
Use care when cleaning the engine. Spraying
steam, water or cleaning solution directly at the
breather can force the water or solution into the
transmission. Always use care when removing the
hose connector from transmission to prevent the
entry of foreign matter.

4. ALLISON TRANSMISSION OIL COOLER
REMOVAL

4.1 TRANSMISSION WITHOUT RETARDER

Stop engine and allow engine to cool. Close both
heater line shutoff valves (refer to Section 05
“Cooling”).

To drain the cooling system, proceed as per
Section 05 “Cooling”, paragraph 5: Draining. If
the cooling system is contaminated, flush system
as per Section 05 “Cooling”, paragraph 7:
Flushing.

1. Remove the rear L.H. side tag axle wheel,
then remove the rear L.H. side fender panel.

2. Disconnect the two transmission hoses from
oil cooler. Cover hose ends and fittings to
prevent fluid contamination (Figure 8).

7zf WARNING

A significant amount of oil may drain from oil

lines when they are disconnected.

3. Unfasten the constant-torque hose clamps
and remove the two hoses.

4. Unscrew the four holding nuts and remove
the U-bolts, remove the oil cooler from engine
compartment.

5. Reinstall transmission oil cooler by using
reverse procedure.

4.2 TRANSMISSION WITH RETARDER

Stop engine and allow engine to cool. Close both
heater line shutoff valves (refer to Section 05
“Cooling”).

1. To drain the cooling system, proceed as per
Section 05 “Cooling”, paragraph 5: Draining.
If the cooling system is contaminated, flush
system as per Section 05 “Cooling”,
paragraph 7: Flushing.

2. Remove the rear L.H. side tag axle wheel,
then remove the rear L.H. side fender panel.

3. Disconnect the transmission hoses from oil
cooler. Cover hose ends and fittings to
prevent fluid contamination.

PA1621 Maintenance Manual All Series | January 2017



SECTION 07: TRANSMISSION

S K.

FIGURE 8. COOLER WITH RETARDER (07073)

7zf WARNING

A significant amount of oil may drain from oil
lines when they are disconnected.

4. Unfasten the constant-torque hose clamps
and remove the two hoses.

5. Unscrew the holding bolts and nuts and
remove the oil cooler from engine
compartment.

5. ALLISON TRANSMISSION
INSTALLATION

1. Place the transmission on a transmission
jack.

2. Install a headless guide bolt into one of the 12
threaded holes in the flex plate adapter.

NOTE

For more clearance between the tag axle and
transmission, the tag axle may be unloaded and
jacked up, or retracted (if applicable).

ENGINE
HOUSING
FLEX FLATE
ADAPTER

07154 _1

FIGURE 9: TRANSMISSION INSTALLATION

3. With the engine starter removed, use Volvo
engine turning tool #88800014 (Figure 10) to
align one of the 12 attaching screw holes in
the flex plate with the engine starter access

opening. If you do not have the Volvo tool,
place a wrench on the crankshaft pulley
attaching screw to turn it and therefore turn
the flex plate.

FIGURE 10: VOLVO ENGINE TURNING TOOL #88800014

4. Apply clear silicone (Prevost #680457 or
equivalent) on the spacer and install it on the
engine housing (Figure 11).

FIGURE 11: SPACER INSTALLTION

5. Lubricate the flywheel center pilot boss with
molybdenum disulfide grease (Molycote G, or
equivalent).

6. Raise transmission and position the flywheel
pilot boss with the crankshaft hole.

7. Turn the flex plate adapter into the
transmission to align the headless guide bolt
with the flex plate hole facing the engine
starter access opening.

[\ WARNING

Severe damages and/or personal injury can
occur if transmission is not adequately
supported.
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8. Apply clear silicone (Prevost #680457 or
equivalent) around the edge of the
transmission housing (Figure 12: silicone
application transmission housing).

FIGURE 12: SILICONE APPLICATION TRANSMISSION
HOUSING

9. Seat the transmission against the engine
housing (with the spacer in place). NO
FORCE IS REQUIRED. If interference is
encountered, move the transmission away
from engine, then investigate the cause.

/\ CAUTION

The transmission housing must be seated
against the engine housing (with the spacer in
place) prior to tightening any screws. DO NOT
USE SCREWS TO SEAT THE HOUSING.

10. Start all screws attaching the transmission
housing to the engine housing.

11. Tighten them gradually in a criss-cross
sequence as shown in Figure 13. Apply the
following torque value:

TORQUE: 46-50 Ib-ft (62-68 Nm)

FIGURE 13: CRISS CROSS PATTERN

12.

13.

Remove the headless guide bolt from the flex
plate adapter through the engine starter
access opening. Replace it with a self-locking
screw, finger-tighten then start the remaining
screws. Use Volvo engine turning tool
#88800014 (Figure 10) to align holes. If you
do not have the Volvo tool, place a wrench on
the crankshaft pulley attaching screw to turn it
and therefore turn the flex plate.

Tighten all screws to the following torque
value:

TORQUE: 24-30 Ib-ft (33-41 Nm)

NOTE

Reinstall engine starter and connect cables.

Reinstall access plug below starter motor.

14.

15.

16.

17.

18.

19.

20.

21.
22.

Remove jack from under transmission.
Connect all sensors.
Connect the main wiring harness.

Connect the air supply line (steel-braided
hose) to the retarder control valve (if
applicable).

Connect the two transmission oil cooler hoses
as they were previously.

Reinstall clamps and brackets, and replace
locking ties previously removed during
removal procedure.

Install propeller shaft and its safety guard.
Refer to Section 09, "PROPELLER SHAFT".

Install transmission dipstick and filler tube.

Install cross member under transmission.
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23. Install engine splash guards.

24. Adjust the retarder pressure to 80 + 3 psi with
the air pressure regulator. For more
information refer to Section 12, "BRAKE AND
AIR  SYSTEM", under heading "AIR
PRESSURE REGULATOR". The air pressure
regulator is located at back of engine
compartment, on R.H. side (Figure 14) or in
the R.H. side rear service compartment.

25. Make sure that the drain plug is in place, and
then remove the transmission dipstick and
pour approximately 24 US quarts (23 L) of
automatic transmission fluid through the filler
tube. Check and adjust oil level.

/N CAUTION

Do not overfill the transmission. Overfilling can
cause oil aeration (milky appearance) and
overheating. If overfilling occurs, drain oil as
required to bring it to the proper level.

FIGURE 14: AIR PRESSURE REGULATOR (TYPICAL)

6. ALLISON TRANSMISSION
TROUBLESHOOTING

The Allison transmission has a new Transmission
Control Module (TCM) which involves specific
diagnostic incident codes. The TCM unit is located
in the coach main power compartment.

FIGURE 15: TRANSMISSION CONTROL MODULE (07140)

TCM Replacement

The TCM is a non-serviceable electronic device.
When it fails, it must be replaced using the
following procedure:

e Open the coach main power compartment in
order to get access to the TCM,;

¢ Remove the electrical cable connectors;
e Unscrew the TCM unit;

e Replace by reversing the procedure.

/N CAUTION

Place the battery master switch to the "OFF”
position.

6.1 DIAGNOSTIC TROUBLESHOOTING
CODES (DTC) — ALLISON 5TH
GENERATION CONTROLS

Diagnostic features are provided with the
transmission control system to assist in
troubleshooting of malfunctions and/or the
monitoring of specific operating parameters.
When a control system malfunction is detected,
a series of Diagnostic Trouble Codes (DTCs) are
used to identify and clarify the nature of the
malfunction. These DTCs are each named by a
5 character alphanumeric string that refers to a
diagnostic algorithm running pass/fail tests to
help identify a malfunction in the transmission or
vehicle operation. Most DTCs have some kind of
diagnostic response that the operator notices,
such as an illuminated CHECK light, selector
display change, lock in range, or inhibit shifts
condition.

DTCs are logged in the Transmission Control
Module (TCM) memory by severity and by their
active/inactive status with the most severe and
active codes listed first. A maximum of five
DTCs (numbered d1- d5) from most recent to
oldest may be read from the shift selector. As
DTCs are added, the oldest inactive DTC
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(historic) is dropped from the list. If all DTCs are
active, the DTC with the lowest priority is
dropped from the list.

An active code is any code that is current in the
TCM decision-making process and has failed the
DTC test(s) associated with that specific
diagnostic algorithm. Historical codes, which are
by definition inactive, are codes that are no
longer failing their algorithm but are retained in
the TCM in order to help the technician analyze
possible causes and provide them direction if the
vehicle is brought in before they are cleared from
the queue.

DTCs can be cleared manually by the operator
or they clear automatically from last (d5) to first
(d1) in the queue after a number of engine
starts, without becoming active again.

6.1.1 Using Shift Selector for Accessing
Diagnostics Information

DTCs can be displayed on the display portion of
the shift selector. A DTC is either active or
historic. An active DTC is a DTC that is current
in the TCM decision-making process. Historic
DTCs are retained in the TCM memory and do
not necessarily affect the TCM decision-making
process.

6.1.2 Display Sequence

Up to five DTCs may be displayed one at a time
from the selector once the diagnostic display
mode has been initiated by the operator. Each
DTC is 5 characters in length. The DTC status
active or inactive is shown below the DTC.

Shows active DTC P0730

The operator presses the MODE button to read
the next OTC in the queue (if any) or requests to
exit diagnostics mode. The diagnostics mode
times out and returns the selector to normal
operating mode after approximately 10 minutes
of operator inactivity.

6.1.3 Diagnostic Code Display and Clearing
Procedure

Diagnostic codes can be read and cleared by
two methods:

0 Using an Allison DOC™ diagnostic tool. For
specific instructions on how to use an Allison

DOC™ diagnostic tool, refer to the User
Guide.

0 Using the pushbutton shift selector.

To begin the diagnostic process:

1. Bring the vehicle to a stop at a safe location.
2. Apply the parking brake.

To display stored codes:

1. Simultaneously press the # (Upshift) and ¥
(Downshift) arrow buttons five times
(Prognostics enabled) to access the
Diagnostic Display Mode. With Prognostics
disabled, press the # (Upshift) and W
(Downshift) arrow buttons twice.

2. Press the MODE button to read the next
code in the queue, if any.

To clear all active stored codes:

While in Diagnostic Mode, clear all active codes
by pressing and holding the MODE button for
approximately three seconds until the MODE
message flashes. Release the MODE button.
The MODE message should not remain
illuminated if the active DTC shown in the display
has cleared.

While in Diagnostic Mode, press and hold the
MODE button for 10 seconds to clear both active
codes and inactive codes. The MODE message
flashes a second time indicating all codes are
cleared from the queue.

6.1.4 Exiting Diagnostic Mode

Exit the diagnostic mode by one of the following
methods:

1. Press simultaneously the # (Upshift) and
¥ (Downshift) arrow buttons at the
same time on the pushbutton shift
selector.

2. Press any range button «D», «N» or «R»
on the pushbutton shift selector.

3. After approximately 10 minutes of
inactivity at the pushbutton shift selector,
the diagnostic mode automatically exits
and returns to normal operating mode.

4. Turn off power to the TCM (shut off the
engine using the ignition key).
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NOTE

Be sure to record all codes displayed before
they are cleared. This

troubleshooting.

is essential for

NOTE

If clearing a code while locked in a «D» (Drive)
or «R» (Reverse) position (fail-to-range), the
transmission will still be in «Dx» (Drive) or «R»
(Reverse) when the clearing procedure is
completed. «N» (Neutral) must be manually

selected.

6.1.5 Diagnostic Trouble Code Response

The electronic control system is programmed to
inform the operator of a problem with the
transmission system via the CHECK light and
shift selector display while it automatically takes
action to protect the operator, vehicle, and
transmission. When the Transmission Control
Module (TCM) flags a Diagnostic Trouble Code
(DTC) as active, the TCM may take a
combination of diagnostic responses as listed in

the following table.

CATEGORY OF RESPONSE

ACTIONS TAKEN

DNS - Do Not Shift

Release lock up (LU) clutch and inhibit lock up operation.
Inhibit shifts from the current attained range.
Turn on the CHECK light.

Display the current attained range in the MONITOR window of the shift
selector.

Blank the SELECT window of the shift selector.

Ignore any range selection inputs from the shift selector.

SOL OFF - SOLenoid
OFF

All solenoids are commanded off, resulting in hydraulic default operation of
the transmission — PCS1 & PCS2 are on hydraulically when off electrically.

RPR - Return to
Previous Range

When the speed sensor ratio or PS1 tests do not pass, the TCM commands
the same range as commanded before the shift.

NNC - Neutral No
Clutches

When certain speed sensor ratio or PS1 tests do not pass, the TCM a
neutral condition with no clutches applied.

DNA - Do Not Adapt

The TCM stops adaptive shift control while the code is active.
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6.2 DIAGNOSTIC TROUBLESHOOTING CODES (DTC) LIST - ALLISON 5™ GENERATION
CONTROLS
DTC Description CHECK Inhibited (_)pgratlon
Light Description
C1312 | Retarder Request Sensor Failed Low No lﬁﬂsﬁzén\]hllggéeézigﬁ;lfperatlon if not
C1313 | Retarder Request Sensor Failed High No lﬁﬂsﬁzén\]hllggéeézigﬁ;lfperatlon if not
P0122 | Pedal Position Sensor Circuit Low Voltage No Us_e default throttle values. Freezes
shift adapts.
P0123 | Pedal Position Sensor Circuit High Voltage No Us_e default throttle values. Freezes
shift adapts.
P0218 | Transmission Fluid Over Temperature Yes Use default sump temp
P0562 | System Voltage Low No Inhibit TCC Operation, DNA
P0602 [ TCM Not Programmed Yes Lock in Neutral
P0604 [ Control module random access memory (RAM) Yes Lock in Neutral
P0614 | Torque Control Data Mismatch - ECM/TCM Yes Allows operation only in reverse
and second range.
P0634 [ TCM Internal Temperature Too High Yes SOL OFF (hydraulic default)
P0642 [ Sensor Reference Voltage "A" Circuit Low Yes Default sensor data used
P0643 | Sensor Reference Voltage "A" Circuit High Yes Default sensor data used
A SOL OFF, DNA, Inhibit TCC
P0657 | Actuator Supply Circuit Voltage 1 Open (HSD 1) Yes operation. Inhibit main modulation
P0658 [ Actuator Supply Voltage 1 (HSD1) Low Yes DNS, SOL OFF (hydraulic default)
P0659 [ Actuator Supply Voltage 1 (HSD1) High Yes DNS, SOL OFF (hydraulic default)
No Neutral to Drive shifts for refuse
P0703 [ Brake Switch Circuit Malfunction No packer_. T(?M inhibits reta_lrder
operation if a TPS code is also
active.
P0708 [ Transmission Range Sensor Circuit High Input Yes Ignore defective strip selector inputs
P0O70C [ Transmission Fluid Level Sensor Circuit — Low Input No None
P0O70D [ Transmission Fluid Level Sensor Circuit — High Input No None
P0712 [ Transmission Fluid Temperature Sensor Circuit Low Input Yes Use default sump temp
P0713 ;I;]r;lr}tsmission Fluid Temperature Sensor Circuit High Yes Use default sump temp
P0715 [ Turbine Shaft Speed Sensor Circuit Yes DNS, Lock in current range
P0716 | Turbine Shaft Speed Sensor Circuit Performance Yes DNS, Lock in current range
P0717 [ Turbine Shaft Speed Sensor Circuit No Signal Yes DNS, Lock in current range
PO71A [ RELS Input Failed On Yes Inhibit RELS operation
P0O71D [ General Purpose Input Fault Yes None
P0720 [ Output Shaft Speed Sensor Circuit Yes DNS, Lock in current range
P0721 [ Output Shaft Speed Sensor Circuit Performance Yes DNS, Lock in current range
P0722 | Output Speed Sensor Circuit No Signal Yes DNS, Lock in current range
P0725 [ Engine Speed Sensor Circuit No Default to turbine speed
P0726 [ Engine Speed Sensor Circuit Performance No Default to turbine speed
P0727 | Engine Speed Sensor Circuit No Signal No Default to turbine speed
P0729 [ Incorrect 6™ Gear Ratio Yes DNS, Attempt 5", then 3™
P0731 | Incorrect 1° Gear ratio Yes DNS, Attempt 2™, then 5"
P0732 | Incorrect 2™ Gear ratio Yes DNS, Attempt 3", then 5"
P0733 | Incorrect 3™ Gear ratio Yes DNS, Attempt 4", then 6"
P0734 | Incorrect 4™ Gear ratio Yes DNS, Attempt 5", then 3™
P0735 | Incorrect 5" Gear ratio Yes DNS, Attempt 6", then 3", then 2™
P0736 | Incorrect Reverse Gear ratio Yes DNS, Lock in Neutral
P0741 [ Torque Converter Clutch System Stuck Off Yes None
P0752 | Shift Solenoid 1 Valve Performance-Stuck On Yes DNS
P0776 [ Pressure Control Solenoid (PCS) 2 Stuck Off Yes DNS, RPR
PO777 | Pressure Control Solenoid 2 Stuck On Yes DNS, RPR
P0796 | Pressure Control Solenoid 3 Stuck Off Yes DNS, RPR
P0797 | Pressure Control Solenoid 3 Stuck On Yes DNS, RPR
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DTC Description CHECK Inhibited (_)pgratlon
Light Description
P0842 [ Transmission Fluid Pressure Switch 1 Circuit Low Yes DNS, Lock in current range
P0843 [ Transmission Fluid Pressure Switch 1 Circuit High Yes DNS, Lock in current range
P0847 | Transmission Fluid Pressure Switch 2 Circuit Low Yes None
P0848 [ Transmission Fluid Pressure Switch 2 Circuit High Yes None
PO88A | Transmission Fluid Filter Maintenance Alert No None
P088B [ Transmission Fluid Filter Maintenance Required No None
P0880 [ TCM Power Input Signal No None
P0881 [ TCM Power Input Signal Performance No None
P0882 | TCM Power Input Signal Low Yes DNS, SOL OFF (hydraulic default)
P0883 [ TCM Power Input Signal High No None
P0894 | Unexpected Mechanical Gear Disengagement Yes DNS, Lock in first
P0897 [ Transmission Fluid Deteriorated No None
P0960 [ Main Pressure Modulator Solenoid Control Circuit Open Yes None
P0962 [ Main Pressure Modulator Solenoid Control Circuit Low Yes DNS, SOL OFF (hydraulic default)
P0963 [ Main Pressure Modulator Solenoid Control Circuit High Yes None
P0964 [ Pressure Control Solenoid 2 (PCS2) Control Circuit Open Yes DNS, SOL OFF (hydraulic default)
P0966 | Pressure Control Solenoid 2 (PCS2) Control Circuit Low Yes DNS, SOL OFF (hydraulic default)
P0967 [ Pressure Control Solenoid 2 (PCS2) Control Circuit High Yes DNS, SOL OFF (hydraulic default)
P0968 [ Pressure Control Solenoid 3 (PCS3) Control Circuit Open Yes DNS, SOL OFF (hydraulic default)
P0970 [ Pressure Control Solenoid 3 (PCS3) Control Circuit Low Yes DNS, SOL OFF (hydraulic default)
P0971 | Pressure Control Solenoid 3 (PCS3) Control Circuit High Yes DNS, SOL OFF (hydraulic default)
P0973 [ Shift Solenoid 1 (SS1) Control Circuit Low Yes DNS, SOL OFF (hydraulic default)
P0974 | Shift Solenoid 1 (SS1) Control Circuit High Yes DNS, SOL OFF (hydraulic default)
. . o 7-speed: Allow 2 through 6, N, R
P0976 | Shift Solenoid 2 (SS2) Control Circuit Low Yes Inhi%it TCC operation 9
P0977 [ Shift Solenoid 2 (SS2) Control Circuit High Yes 7-speed: Allow 2 through 6, N, R
PO97A [ Shift Solenoid 1 (SS1) Control Circuit Open Yes Lock in range
P097B [ Shift Solenoid 2 (SS2) Control Circuit Open Yes 7-speed: Allow 2 through 6, N, R
P0989 | Retarder Pressure Sensor Circuit Low No None
P0990 [ Retarder Pressure Sensor Circuit High No None ;
A -
P1739 | Incorrect Low Gear Ratio Yes Command 2= and allow shifts 2
through 6, N, R
P1790 | Gear Shift Module 1 Calibrated Invalid Yes | Shift selector language or units
incorrect
P1791 | Gear Shift Module 2 Calibrated Invalid Yes arégtrrsee!tector language or units
P1891 [ Throttle Position Sensor PWM Signal Low No Use default throttle values
P1892 [ Throttle Position Sensor PWM Signal High No Use default throttle values
P2184 | Engine Coolant Temperature Sensor 2 Circuit Low Input No Use default engine coolant values
P2185 [ Engine Coolant Temperature Sensor 2 Circuit High Input No Use default engine coolant values
P2637 | Torqgue Management Feedback Signal (A) Yes Inhibit SEM
P2641 [ Torqgue Management Feedback Signal (B) Yes Inhibit LRTP
N SOL OFF, Inhibit TCC operation,
P2669 | Actuator Supply Circuit Voltage 2 Open (HSD2) Yes Inhibit Main modulation, ONA
P2670 | Actuator Supply Voltage 2 (HSD2) Low Yes DNS, SOL OFF (hydraulic default)
P2671 | Actuator Supply Voltage 2 (HSD2) High Yes DNS, SOL OFF (hydraulic default)
N SOL OFF, Inhibit TCC operation,
P2684 | Actuator Supply Circuit Voltage 3 Open (HSD3) Yes Inhibit Main modulation, ONA
P2685 | Actuator Supply Voltage 3 (HSD3) Low Yes DNS, SOL OFF (hydraulic default)
P2686 [ Actuator Supply Voltage 3 (HSD3) High Yes DNS, SOL OFF (hydraulic default)
P2714 | Pressure Control Solenoid 4 (PCS4) Stuck Off Yes DNS, RPR
P2715 [ Pressure Control Solenoid 4 (PCS4) Stuck On Yes DNS, SOL OFF (hydraulic default)
P2718 | Pressure Control Solenoid 4 (PCS4) Control Circuit Open Yes DNS, SOL OFF (hydraulic default)
P2720 [ Pressure Control Solenoid 4 (PCS4) Control Circuit Low Yes DNS, SOL OFF (hydraulic default)
P2721 | Pressure Control Solenoid 4 (PCS4) Control Circuit High Yes DNS, SOL OFF (hydraulic default)
P2723 | Pressure Control Solenoid 1 (PCS1) Stuck Off Yes DNS, RPR
P2724 | Pressure Control Solenoid 1 (PCS1) Stuck On Yes DNS, RPR
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7. ALLISON TRANSMISSION REMOVAL

The following procedure deals with the removal of

the Allison transmission without removing the

power plant cradle from vehicle. The methods

used to support the transmission and engine

depend upon conditions and available equipment.

1. Select transmission's "NEUTRAL" positions,
apply parking brake, and then set battery
master switch to the "OFF" position.

DTC Description CHECK Inhibited (_)pgratlon
Light Description
P2727 | Pressure Control Solenoid 1 (PCS1) Control Circuit Open Yes DNS, SOL OFF (hydraulic default)
P2729 [ Pressure Control Solenoid 1 (PCS1) Control Circuit Low Yes DNS, SOL OFF (hydraulic default)
P2730 [ Pressure Control Solenoid 1 (PCS1) Control Circuit High Yes DNS, SOL OFF (hydraulic default)
P2736 [ Pressure Control Solenoid 5 (PCS5) Control Circuit Open Yes Inhibit retarder operation
P2738 | Pressure Control Solenoid 5 (PCS5) Control Circuit Low Yes Allow 2 through 6, N, R. !nh'b't
retarder and TCC operation
P2739 | Pressure Control Solenoid 5 (PCS5) Control Circuit High Yes Inhibit retarder operation
P273F Retar.d.er Oil Temperature Sensor Over Temperature No None
Condition
P2742 | Retarder Oil Temperature Sensor Circuit — Low No Use default retarder temp values
P2743 | Retarder Oil Temperature Sensor Circuit — High No Use default retarder temp values
P2761 [ TCC PCS Control Circuit Open Yes Inhibit TCC operation
P2763 | TCC PCS Control Circuit High Yes Inhibit TCC operation
P2764 | TCC PCS Control Circuit Low Yes | /-Speed: Allow 2 through 6, N, R.
Inhibit TCC operation
P2789 Trans.mlssmn. C!utch Life Expired (Clutch Adaptive No None
Learning at Limit)
P2793 | Gear Shift Direction Circuit Yes Ignores PWM input from shift
selector
P2808 [ Pressure Control Solenoid 6 (PCS6) Stuck Off Yes DNS, RPR
P2809 [ Pressure Control Solenoid 6 (PCS6) Stuck On Yes DNS, RPR
P2812 | Pressure Control Solenoid 6 (PCS6) Control Circuit Open Yes DNS, SOL OFF (hydraulic default)
P2814 | Pressure Control Solenoid 6 (PCS6) Control Circuit Low Yes DNS, SOL OFF (hydraulic default)
P2815 [ Pressure Control Solenoid 6 (PCS6) Control Circuit High Yes DNS, SOL OFF (hydraulic default)
U0073 | CAN Communication Bus 1 Off No Use default values
U0074 | CAN Communication Bus 2 Off No Use default values
U0100 | Lost Communications with ECM A Yes Use default values
Lost Communication with Gear Shift Module (Shift Maintain range selected, observe
u0103 Yes RS S
Selector) 1 gear shift direction circuit
Lost Communication with Gear Shift Module (Shift Maintain range selected, observe
u0291 Yes RS S
Selector) 2 gear shift direction circuit
U0304 | Incompatible Gear Shift Module 1 (Shift Selector) Yes Ignore shift selector inputs
U0333 | Incompatible Gear Shift Module 2 (Shift Selector) Yes Ignore shift selector inputs
Invalid Data Received From Gear Shift Module (Shift Maintain range selected, observe
u0404 Yes RS S
Selector) 1 gear shift direction circuit
Invalid Data Received From Gear Shift Module (Shift Maintain range selected, observe
u0592 Yes RS S
Selector) 2 gear shift direction circuit
/1\ CAUTION

Only the recommended jacking points must be
used as outlined in Section 18, "BODY".

NOTE

For more clearance between the tag axle and
transmission, the tag axle may be unloaded and
jacked up or retracted (if applicable).

2. Jack up vehicle, then place safety supports
underneath body.

3. Remove engine splash guards and protective
panels surrounding transmission.

4. Remove cross member from under

transmission.

5. Remove the transmission drain plug and allow
oil to drain. Inspect the drain plug washer and
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replace it if necessary. Reinstall the drain plug
(see "3.5 Oil and Filter Change" in this
section.

TORQUE: 18-24 Ib-ft (24-33 Nm)

/N WARNING

It is better to drain oil when it is still warm. Avoid
contact with oil since it can be very hot and
cause personal injury.

6. Remove transmission dipstick and filler tube.

7. Disconnect propeller shaft from transmission
and remove its safety guard. Refer to Section
09, "PROPELLER SHAFT".

8. Disconnect the two oil cooler hoses from
transmission. Cover hose ends and fittings to
prevent fluid contamination.

/N WARNING

A significant amount of oil may drain from oil
lines when they are disconnected.

9. Disconnect all sensors on L.H. side of the
transmission.

10.Disconnect main wiring harness.

11.Disconnect the air supply line (steel-braided
hose) from retarder control valve (if
applicable).

12.Remove any locking tie, clamp and bracket
that may interfere with the removal of
transmission.

13. Support transmission using a suitable
transmission jack.

NOTE

Remove starter motor located on engine L.H.
side. Removing the starter motor will allow
access to unfasten the 12 converter-to-flexible
plate attaching screws. Remove the plug
located below starter motor and install cranking
tool (88800014). Cranking the engine to gain
access to the attaching screws may be done by
turning the cranking tool using a suitable
adapter (Figure 16).

\\\*—-_
/7
(o 5

FIGURE 16: VOLVO ENGINE CRANKING POSITION

/1\ CAUTION

Do not rotate alternator shaft clockwise to avoid
removing tension on belt.

14. Remove the 12 screws retaining the torque
converter housing to the flywheel housing.

/\ CAUTION

Make sure transmission-to-engine alignment is
maintained when removing screws to avoid
damaging torque converter housing.

15. Slowly pull transmission straight out to clear
the engine.

16. Remove the transmission.

8. VOLVO I-SHIFT TRANSMISSION
MAINTENANCE

8.1 TRANSMISSION OIL TYPE

Keep the transmission oil at the proper level and
change it at the Volvo recommended intervals.
Always replace the oil filter when the oil is
changed. Always use the Volvo approved
synthetic oil whenever adding or changing the
transmission oil.

Consult “2.2 FLUIDS AND LUBRICANTS
SPECIFICATION” in SECTION 24 for
appropriate I-Shift transmission oils.

/1\ CAUTION

Never reuse drained I-Shift oil. The oil must be
replaced along with the oil filter. Reusing
drained oil can result in damage to transmission
components.
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8.2 CHECKING OIL LEVEL

Check the transmission oil level at each service
interval. Park the vehicle on a level surface.
Check the oil level through the sight glass on the
side of the transmission. Add oil as necessary.
Always use the correct Volvo approved synthetic
oil.

FIGURE 17: I-SHIFT TRANSMISSION OIL CHANGE

e Vehicle should be on horizontal ground when
oil is changed,;

e Do not check oil level straight after a journey
(incorrect measurement). Undertake the
check once the transmission oil has cooled
down (lower than 104°F or 40 °C);

e Check oil level using transmission sight
glass (2) ;

8.3 OIL DRAINS INTERVAL

The length of time a transmission can operate
before an oil change is required depends on the
quality of the oil used and the vehicle application.

\ MAINTENANCE

Always use Volvo approved synthetic oil
whenever changing the transmission oil.
Always replace the oil filter when the oil is
changed.

Refer to “2.2 FLUIDS AND LUBRICANTS
SPECIFICATION” in SECTION 24 for
appropriate I-Shift transmission oils.

Extended Drains

For normal and heavy operating condition,
change the transmission oil and filter at the
intervals specified by the Lubrication And
Servicing Schedule in Section 24:
LUBRICATION & SERVICING. This extended
oil change interval requires using approved oil
for extended drains.

8.4 OIL CHANGE

Approximately 15 liters (16 quarts) is needed for
a complete oil change.

7zf WARNING

- N

MAX OIL LEVEL

MIN QIL LEVEL

Hot oil can cause burns. DO NOT allow hot oil
to contact the skin. When changing oil, wear

protective gloves.

FIGURE 18: SIGHT GLASS FOR CHECKING OIL LEVEL

e Add oil through the oil filling point if
necessary (3) ;

e Torque tighten fill plug.
TORQUE: 22-30 Ib-ft (30-41 Nm)

Remove the drain plug from under the
transmission (1A or 1B, Figure 17) and allow the
oil to drain into a suitable container.

Inspect the drain plug and O-ring. Replace if
necessary. Reinstall the drain plug.

TORQUE: 18-24 Ib-ft (24-33 Nm)

/N CAUTION

Always dispose of all lubricants (engine oil,
coolant, transmission oil, etc) and filters

according to Federal or local regulations.

Change the oil filter (#20779040) at every oll
change. Drain the oil filter housing before you
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remove the filter. Torque tighten oil filter housing
drain plug.

TORQUE: 11-13 Ib-ft (15-18 Nm)
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9. VOLVO I-SHIFT TRANSMISSION TECU FAULT CODES

after activation

slowly engaged

FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
Conditions for activation:
(and)
. The brake interlock function
Activate: . is activated (VTNA vehicles
The gearlever is only)
moved from White lamp is . .
: The vehicle speed is below
neutral without sent together 5km/h
prior application with a pop-up The gear lever is moved
] Brake of the service message from neutral or in folded
Brake switch PID65 FMI14 interlock brake The SR ;
. . . o ) position without prior
active Deactivate: transmission will activation of the service
The gearlever is not engage the brake or parking brake
returned to selected gear Conditions for
neutral or the (stays in neutral) deactivation: (either)
vehicle speed is The vehicle speéd is above
above 5km/h 5km/h
The gearlever is returned to
neutral or folded position
Active: Flash Yellow lamp is
) ] CS dataset error sent
Calibration SID253 FMI13 | Outofrange | OFProgram code Cranking is
memory missing |r_1h|b|ted
Deactivate: Engine cannot
Flash CS OK start
Activate: 1. The
CSin NVRAM is
not correct, or
Clutch Caliraton | [ TES IO YO
cyhnder §!|p PPID51 | FMI13 value outof | “o The vehicle
point position range Deactivate: Slip cannot drive
point has been
successfully
calibrated
Activate: The
calculated stored
energy is above
200kJ. The .
energy Yellow lamp is
calculation is sent
. time-based for Start gear
Data valid but VTNA and changed to gear
Clutch load PIDS0 FMio | @ovenormal | T L S 1in A/D, for Clutch load on plates are
on plates operational gﬂﬁga or RTC alsoin M set without any filtering
range Deacti.vate: 7.0s The clutch is
after activation overheateql
and, energy The clutch is
below 180 kJ or | S'OWly engaged
neutral, or
driving without
clutch slip
Activate: Only Yellow lamp is
activated for sent
VTNA. Clutch Start gear
Clutch slip more than changed to gear
protection 8.0s with vehicle 1in A/D, for
Clutch load FMI11 active movement less RTC alsoin M
on pIates (unidentifiable | than 0.8m (e.g. There has been
error) hill holding unnecessary
event) clutch slip
Deactivate: 7.0s The clutch is
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
and, acc pedal
released more
than 6.0s or
neutral, or
driving without
clutch slip
Activate: If there
is an attempt to
start on a high
Clutch load Special above geardm | WIE TP e
on plates FMI14 instructions \r:]'l(')l(\jlé in manual Not possible to This fault code is not saved
Deactivate: The start
start gear is
changed to an
allowed gear
Activate: The
clutch wear is Yellow lamp is
Data valid but | MO¢ than or . . sent .
Clutch plate b | | equal to "Service | If active during a
wear PID36 FMIO aog\éfagg';]n;? due position" long time the
condition range Deactivate: The clutch may wear
clutch disc is out and become
replaced and damaged
calibrated
Yellow lamp is
sent
Clutch Activate: Reduced clutch
position above normal | normal range. | Reduoed
sensor PPIDS4 FMIO operational Deactivate: gearbox comfort
supply range Voltage is within at start and
(SEPoC5V) normal range marshalling
Gear changes
are slow
Yellow lamp is
sent
Clutch Activate: Reduced clutch
position P eton | nomairange | " Reduced
sensor FMIL operational Deactivate: gearbox comfort
supply range Voltage is within at start and
(SEPOC5V) normal range marshalling
Gear changes
are slow
Activate: 1. The Detailed conditions to
clutch activate/deactivate
disengages The following conditions
when not must be fulfilled three times
commanded (only once if the fault code-
and, filter is switched OFF) in a
2. There is no row in order to set the fault
active fault code Yellow lamp is code:
Unintentional | on the SEPoC sent - The clutch has been
Clutch disengageme | and, Slow gear engaged for less than 10s
PSID27 FMIO . 2 .
system nt of the 3. There is no changes with inactive engagement
clutch active fault code Low clutch valves
for low air performance - The clutch cylinder

pressure and,

4. There is no
active fault code
on any of the
clutch cylinder
valves and,

5. The PCB

position has been at least
1mm below the engaged
limit at some point during
this time

- The clutch leaves the
engaged state

- The clutch disengagement
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FUNCTION

PID/SID

FMI
J1587

ERROR

CONDITION

SYMPTOM

COMMENT

temperature is
above a specific
limit
Deactivate: The
clutch response
is OK

valves are inactive

- There is no active fault
code on any of the clutch
cylinder position sensor
(SEPOC) the clutch valves
- There is no active fault
code for low air pressure

- The PCB temperature is
above 10 dgC

The fault is deactivated if
any of the following
conditions are fulfilled:

- The clutch has been
engaged for more than 20s
with inactive engagement
valves

- There is an active fault
code for the clutch cylinder
position sensor (SEPoC)

Clutch
system

FMI1

Unintentional
engagement
of the clutch

Activate: 1. The
clutch engages
when not
commanded
and,

2. There is no
active fault code
on the SEPoC
and,

3. There is no
active fault code
for low air
pressure and,

4. There is no
active fault code
on any of the
clutch cylinder
valves and,

5. The PCB
temperature is
above a specific
limit
Deactivate: The
clutch response
is OK

Yellow lamp is
sent
Slow gear
changes
Low clutch
performance

Algorithm for
activation/deactivation
The following sequence

must be passed three times
(only once if the fault code-
filter is switched OFF) in
order to activate:
- The clutch is near the
disengaged position
- All clutch valves are
deactivated
- The initial average clutch
position is calculated during
0.1s
- Wait for 3s
- The final average clutch
position is calculated during
0.1s
- If the position has moved
more than 1mm in the
engagement direction, the
FMl is set, else if the clutch
has moved less than 0.2mm
in the engagement direction
the FMI is reset.
Additional conditions for
activation:

- There is no active fault
code on any of the clutch
cylinder position sensor
(SEPOC) the clutch valves
low air pressure
- The PCB temperature is
above 10dgC

Clutch
system

FMI7

Mechanical

system not

responding
properly

Activate: 1. The
clutch does not
disengage/enga
ge properly when
commanded

2. There is no
active fault code
on the SEPoC
and,

3. There is no
active fault code
for low air
pressure and,

Yellow lamp is
sent
Slow gear
changes
Low clutch
performance

Detailed conditions to
activate/deactivate

One of the following
conditions must be fulfilled
three times in a row in order
to activate the fault:

- The clutch position is more
than 2mm from the
disengaged position, after
control of the clutch to the
disengaged position during
10s

- The clutch position is not
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
4. There is no in the interval [set point
active fault code +3mm; set point -1mm] after
on any of the control of the clutch to near
clutch cylinder the slip point position during
valves and, 1.0s
5. The PCB - The clutch position is more
temperature is than 2.5mm from the
above 10 dgC engaged position, after
Deactivate: The control of the clutch to the
clutch response engaged position during
is OK 1.0s
The fault is deactivated after
three successful
occurrences, of control of
the clutch to the requested
position in 0.5s
The fault is also deactivated
if
- There is an active fault on
the clutch position sensor
- There is an active fault on
any of the clutch valves
- There is an active fault
code for low air pressure -
The PCB temperature is
below 10 dgC
Detailed conditions
Activation:

- Clutch slip is detected
when the engine torque is
already reduced below the
"Clutch slip warning torque

level" in an attempt to
prevent clutch slip. The
Activate: The clutch slip warning level is
clutch can not Yellow lamp is 2500Nm for MD16 (TMF)
transfer a sent variants and 2000Nm for
specific torque The engine other variants (SMF)
Clutch Fmize | Unintentional | without slipping torque is - There is no active fault on
system clutch slip Deactivate: The reduced so that any of: the sensor for the
clutch can the clutch does countershaft speed (SECS)
transfer a not continue to the sensor for the clutch
specific torque slip position (SEPoC) and the
without slipping engine torque & engine
speed is received from the
engine ECU
Deactivation:
The clutch can transfer the
maximum engine torque
without slipping
the fault is also deactivated
at startup of the system
Algorithm for
activation/deactivation
Activate: The - Start the check when the
clutch transfers counter shaft has been
too much torque stopped with the brake
Clutch in disengaged Yellow lamp is during slip point calibration
utc position sent when the gearlever is in
system FMILL Clutch drag Deactivate: The The clutch wear neutral during normal
clutch transfers is high operation.

no torque in
disengaged
position

- Release the brake and
check the input shaft speed
after 0.5s if input shaft
speed > 300rpm, activate
this fault code if input shaft
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
speed < 300rpm, deactivate
this fault code
- Continue with the slip point
calibration
Yellow lamp is
sent
Cranking is
Digital input Activate: The . inhibited t
flash Voltage voltage level for ngine can no
NVRAM PSID254 Fmi3 | @ove normal | DIEE-pin is high s;j;’t The boot-program does not
programmin or shorted Deactivate: The L save any fault codes
high voltage for the communication
g enable 9 DIEEg inis| with the control
(DIEE) -pinis fow unit is disabled
except from
programming of
MSW
D'g'ftlg's'r?r’“t Active: The
Voltage voltage level for S
NVRAM. EMI3 above normal | DIEE-pin is.high Yellow lamp is gsnggDrI]ErErrglnc:;er;g?on the
programmin or shorted Deactivate: The sent fault code is saved.
g enable o | petage for e
(DIEE)
Yellow lamp is
Activate: The IS:‘;E
low-side drive is .
Fast clutch Voltage short circuit to engagement/dis
valves low psips | Fmiz | abovenormal |y oy engagement
. or shorted Deactivate: The disabled
side (VAF-) high | eac_cljvad - Reduced clutch
8\|I<V-SI e drive is performance
Gear changes
are slow
Activate: 1. The
low-side drive is Yellow lamp is
short circuit to sent
Gnd and Fast
Fast clutch Current above | 2. There is no engagement/dis
normal or active fault code engagement
Yalves low FMI6 grounded for short circuit disabled
side (VAF-) circuit to Gnd on VAFE | Reduced clutch
or VAFD performance
Deactivate: The Gear changes
low-side drive is are slow
OK
Detailed conditions
The following conditions
must be fulfilled for five
activations (only one with
the fault code-filter switched
OFF) of the gearbox brake
in order to activate the fault
Mechanical Acti\lljatei)TT(e Yellow Iatmp is " _ c_ode: st
gearbox brake sen - The activation must last for
Gearbox PSID28 FMI7 systemdr_wt does not brake Slow gear at least 0.2s
brake respon II ng when the valve changes at - There is no active fault
properly is activated standstill code on the sensor for the

split cylinder position
(SEP0S)

- The minimum valve of the
derivative of the input shaft
speed during activation is
greater than -500 rpm/s
- There is no active fault on
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PID/SID

FMI
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ERROR
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COMMENT

any of the gearbox brake
valve (VAGB)
the sensor for the counter
shaft speed (SECS) the
sensor for the split cylinder
position (SEPoS) low air
pressure. The following
conditions must be fulfilled
for one activation of the
gearbox brake in order to
deactivate:

- The minimum value of the
derivative of the
countershaft speed during
the activation is greater than
-1000rpm/s
The fault is also deactivated
if there is an active fault on
the countershaft speed
sensor (SESC), on the
gearbox brake valve
(VAGB), or the split position
sensor (SEPoS)

Gears 1/R
engagement
system

PSID25

FMIO

Unintentional
disengageme
nt of 1:st gear

Conditions to
set the fault
code:

-The 1/R cylinder
leaves the 1:st
position

-The 1:st
cylinder valves
are inactive

Yellow lamp is
sent
Loss of torque

Detailed conditions to
activate/deactivate

The following conditions
must be fulfilled three times
(only one time if the fault
code filter is switched OFF)
in a row in order to set the
fault code:

(engagement of another
gear will reset the count)

- The 1/R cylinder position
indicates that the 1/R gear
leaves the 1:st position

- The 1:st cylinder valves
are inactive

- There is no active fault on
any of the sensor for the
position of the 1/R cylinder
(SEPO01R) the valve for shift
to 1:st gear the valve for
shift to reverse gear

- There is no active fault
code for low air pressure
Note: The fault will always
have the state inactive.
Check the fault count and
last occurrence to get more
information.

Gears 1/R
engagement
system

FMI1

Unintentional

disengageme

nt of reverse
gear

Conditions to
set the fault
code:

-The 1/R gear
leaves the
reverse position
-The 1/R cylinder
valves are
inactive

Yellow lamp is
sent
Loss of torque

Detailed conditions to
activate/deactivate

The following conditions
must be fulfilled three times
(only one time if the fault
code-filter is switched OFF)
in a row in order to set the
fault code:

(engagement of another
gear will reset the count)

- The 1/R cylinder position
indicates that the 1/R gear
leaves the reverse position
- The 1/R cylinder valves
are inactive
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- There is no active fault on
any of the sensor for the
position of the 1/R cylinder
(SEPO1R)

the valve for shift to 1:st
gear the valve for shift to
reverse gear

- There is no active fault
code for low air pressure
Note: The fault will always
have the state inactive.
Check the fault count and
last occurrence to get more
information.

Gears 1/R
engagement
system

FMI2

Unintentional
disengageme
nt of neutral
gear (1:stand
reverse gear
cylinder)

Conditions to
set the fault
code:

-The 1/R gear
leaves the
neutral position
-The 1/R cylinder
valves are
inactive

Yellow lamp is
sent
Loss of torque

Detailed conditions to
activate/deactivate

The following conditions
must be fulfilled three times
(only one time if the fault
code-filter is switched OFF)
in a row in order to set the
fault code:

(engagement of another
gear will reset the count)

- The 1/R cylinder position
indicates that the 1/R gear
leaves the neutral position
- The 1/R cylinder valves
are inactive

- There is no active fault on
any of the sensor for the
position of the 1/R cylinder
(SEP01R) the valve for shift
to 1:st gear the valve for
shift to reverse gear

- There is no active fault
code for low air pressure
Note: The fault will always
have the state inactive.
Check the fault count and
last occurrence to get more
information.

Gears 1/R
engagement
system

FMI11

Blocked
engagement
of 1:st gear

Conditions to
set the fault
code:

-The 1:st gear
can not engage
-There is no
active fault code
on the SEP01R
-There is no
active fault code
for low air
pressure

-There is no
active fault code
on any of the
1:st and reverse
gear cylinder
valves

Yellow lamp is
sent
Loss of torque
The 1:st gears
will not be
selected by the
system for a
short while. After
five successful
gear changes a
new attempt to
use 1:st gear
may be made

Detailed conditions to
activate/deactivate

The following conditions
must be fulfilled three times
(only one time if the fault
code-filter is switched OFF)
in a row in order to set the
fault code:(engagement of
another gear will reset the
count)

- The valve for reaching 1:st
gear is activated for at least
0.8s

- The 1/R cylinder position
sensor indicates that 1:st
position is not engaged

- There is no active fault on
any of the 1/R position
sensor (SEP01R) the valve
for shift to 1:st gear the
valve for shift to reverse
gear

- There is no active fault
code for low air pressure
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The fault is deactivated if
any of the following
conditions are fulfilled:

- The 1/R position sensor
indicates that 1:st position is
engaged

- There is an active fault
code on any of the 1/R
position sensor (SEP01R)
the valve for shift to 1:st
gear the valve for shift to
reverse gear

Gears 1/R
engagement
system

FMI12

Blocked
engagement
of reverse
gear

Conditions to
set the fault
code:

-The reverse
gear can not
engage

Yellow lamp is
sent
The R gear can
not engage, but
the system will
try to engage it
as long as the
gearlever is in
the reverse
position

Detailed conditions to
activate/deactivate

The following conditions
must be fulfilled three times
(only one time if the fault
code filter is switched OFF)
in a row in order to set the
fault code:

(engagement of another
gear will reset the count)

- The valve for reaching the
reverse gear is activated for
at least 0.8s

- The 1/R cylinder position
sensor indicates that R
position is not engaged

- There is no active fault on
any of the 1/R position
sensor (SEP01R) the valve
for shift to 1:st gear the
valve for shift to reverse
gear

- There is no active fault
code for low air pressure.
The fault is deactivated if
any of the following
conditions are fulfilled:

- The 1/R position sensor
indicates that R position is
engaged

- There is an active fault
code on any of the 1/R
position sensor (SEP01R)
the valve for shift to 1:st
gear the valve for shift to
reverse gear

Gears 1/R
engagement
system

FMmI7

Blocked
engagement
of neutral
gear (1:st and
reverse gear
cylinder)

Conditions to
set the fault
code:

-The neutral
gear (1:st and
reverse gear
cylinder) can not
engage

Yellow lamp is
sent

Detailed conditions to
activate/deactivate
The following conditions
must be fulfilled three times
(only one time if the fault
code-filter is switched OFF)
in a row in order to set the
fault code:
(engagement of another
gear will reset the count)

- The valve for reaching the
reverse gear is activated for
at least 0.8s
- The 1/R cylinder position
sensor indicates that neutral
position is not engaged
- There is no active fault
code on any of the 1/R
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position sensor (SEP01R)
the valve for shift to 1:st
gear the valve for shift to
reverse gear
- There is no active fault
code for low air pressure
The fault is deactivated if
any of the following
conditions are fulfilled:

- The 1/R position sensor
indicates that neutral
position is engaged
- There is an active fault
code on any of the 1/R
position sensor (SEP01R)
the valve for shift to 1:st
gear the valve for shift to
reverse gear

Gears 2/3
engagement
system

PSID26

FMIO

Unintentional
disengageme
nt of 2:nd
gear

Conditions to
set the fault
code:

-The 2/3 cylinder
position
indicates that the
2/3 gear leaves
the 2:nd position
- The 2:nd
cylinder valves
are inactive

Yellow lamp is
sent
Loss of torque

Detailed conditions to
activate/deactivate
The following conditions
must be fulfilled three times
(only one time if the fault
code-filter is switched OFF)
in a row in order to set the
fault code:
(engagement of another
gear will reset the count)

- The 2/3 cylinder position
indicates that the 2/3 gear
leaves the 2:nd position
- The 2:nd cylinder valves
are inactive
- There is no active fault on
any of the sensor for the
position of the 2/3 cylinder
(SEP023) the valve for shift
to 2:nd gear the valve for
shift to 3:rd gear
- There is no active fault
code for low air pressure
Note: The fault will always
have the state inactive.
Check the fault count and
last occurrence to get more
information.

Gears 2/3
engagement
system

FMI1

Unintentional
disengageme
nt of 3:rd gear

Conditions to
set the fault
code:

-The 2/3 cylinder
leaves the 3:rd
position

- The 3:rd
cylinder valves
are inactive

Yellow lamp is
sent
Loss of torque

Detailed conditions to
activate/deactivate

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row in order to set the fault
code:

(engagement of another
gear will reset the count)

- The 2/3 cylinder position
indicates that the 2/3 gear
leaves the 3:rd position

- The 3:rd cylinder valves
are inactive

- There is no active fault on
any of the sensor for the
position of the 2/3 cylinder
(SEP023) the valve for shift
to 2:nd gear the valve for
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shift to 3:rd gear

- There is no active fault
code for low air pressure
Note: The fault will always
have the state inactive.
Check the fault count and
last occurrence to get more
information.

Gears 2/3
engagement
system

FMI2

Unintentional
disengageme
nt of neutral
gear (2:nd
and 3:rd gear
cylinder)

Conditions to
set the fault
code:

-The 2/3 cylinder
leaves the
neutral position

- The 2/3
cylinder valves
are inactive

Yellow lamp is
sent

Detailed conditions to
activate/deactivate

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row in order to set the fault
code:

(engagement of another
gear will reset the count)

- The 2/3 cylinder position
indicates that the 2/3 gear
leaves the neutral position
- The 2/3 cylinder valves are
inactive

- There is no active fault on
any of the sensor for the
position of the 2/3 cylinder
(SEP023) the valve for shift
to 2:nd gear the valve for
shift to 3:rd gear

- There is no active fault
code for low air pressure
Note: The fault will always
have the state inactive.
Check the fault count and
last occurrence to get more
information.

Gears 2/3
engagement
system

FMI11

Blocked
engagement
of 2:nd gear

Conditions to
set the fault
code:

-The 2:nd gear
can not engage

Yellow lamp is
sent
Loss of torque
The 2:nd gear
will not be
selected by the
system for a
short while. After
five successful
gearshifts a new
attempt to use
2:nd gear may
be made

Detailed conditions to
activate/deactivate

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row in order to set the fault
code:

(engagement of another
gear will reset the count)

- The valve for reaching
2:nd gear is activated for at
least 0.8s

- The 2/3 cylinder position
sensor indicates that 2:nd
position is not engaged

- There is no active fault on
any of the 2/3 position
sensor (SEP023) the valve
for shift to 2:nd gear the
valve for shift to 3:rd gear

- There is no active fault
code for low air pressure
The fault is deactivated if
any of the following
conditions are fulfilled:

- The 2/3 position sensor
indicates that 2:nd 2;nd
position is engaged

- There is an active fault
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code on any of the 2/3
position sensor (SEP023)
the valve for shift to 2:nd
gear the valve for shift to
3:rd gear

Gears 2/3
engagement
system

FMI12

Blocked
engagement
of 3:rd gear

Conditions to
set the fault
code:

-The 3:rd gear
can not engage

Yellow lamp is
sent
Loss of torque
The 3:rd gear
will not be
selected by the
system for a
short while. After
five successful
gearshifts a new
attempt to use
3:rd gear may be
made

Detailed conditions to
activate/deactivate

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row in order to set the fault
code:

(engagement of another
gear will reset the count)

- The valve for reaching 3:rd
gear is activated for at least
0.8s

- The 2/3 cylinder position
sensor indicates that 3:rd
position is not engaged

- There is no active fault on
any of the 2/3 position
sensor (SEP023) the valve
for shift to 2:nd gear the
valve for shift to 3:rd gear

- There is no active fault
code for low air pressure
The fault is deactivated if
any of the following
conditions are fulfilled:

- The 2/3 position sensor
indicates that 3:rd position is
engaged

- There is an active fault
code on any of the 2/3
position sensor (SEP023)
the valve for shift to 2:nd
gear the valve for shift to
3:rd gear

Gears 2/3
engagement
system

FMmI7

Blocked
engagement
of neutral
gear (2:nd
and 3:rd gear
cylinder)

Conditions to
set the fault
code:

-The neutral
gear (2:nd 3:rd
gear cylinder)
can not engage

Yellow lamp is
sent

Detailed conditions to
activate/deactivate

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row in order to set the fault
code:

(engagement of another
gear will reset the count)

- The valve for reaching
gear (2:nd and 3:rd gear
cylinder) is activated for at
least 0.8s

- The 2/3 cylinder position
sensor indicates that neutral
position is not engaged

- There is no active fault
code on any of the 2/3
position sensor (SEP023)
the valve for shift to 2:nd
gear the valve for shift to
3:rd gear

- There is no active fault
code for low air pressure
The fault is deactivated if
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FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
any of the following
conditions are fulfilled:
- The 2/3 position sensor
indicates that neutral
position is engaged
- There is an active fault
code on any of the 2/3
position sensor (SEP023)
the valve for shift to 2:nd
gear the valve for shift to
3:rd gear
Activate: The
FMI shall be set
if any of the
messages* have Yellow lamp is
not been sent
Abnormal received on the Fault codes can
J1708/J1587 | SID250 FMI9 g bus for 30s not be read
update rate | peactivate: The | On-vehicle tests
FMI shall be can not be
cleared if all performed
messages* are
sent on the bus
*PID190, PID85
and PPID212
Active: This FMI
shall be set if_ the Yellow lamp is
Data erratic (SZiArl]\laIt;a"rE)sucseL\)/f?‘r sent
J1939 SID231 | FMi2 | intermitientor | Deactivate: FMI e seracton
incorrect cleared if CAN- and gear change
transceiver does performance
not signal "bus-
off"
Activate: The
FMI shall be set
if the wheel
speeds from the AItecJ :g\évti??gar
Missing data Abnormal SE?:CS;/:L%BG) selection enters
on J1939 PSID204 | FMIS frequency, | hooctivate: The | Packup mode
pulse width or . with gear
form BECU period FIMI Sza.li bhe changes only at
cleared If the certain vehicle
wheel speeds speeds
from the BECU
(MID136) are
correct
Activate: The
FMI shall be set
if message WSI Yellow lamp
Eﬁ{gfsifi not Automatic gear
Missing data received within selection enters
on J1939 FMI9 Abnormal 1s bacl_(up mode
update rate . ) with gear
form BECU E&?ctrl]vitg. The changes only at
clear?e daif € certain vehicle
message WSI is speeds
received at
normal rate
L. Activate: The Yellow lamp
Missing data Abnormal FMI shall be set Slow response
on J1939 PSID207 FMI9 undate rate if message VP6 on manual gear
form GECU p from GECU changes and

(MID223) is not

slow response
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received within when buttons
1s are pressed on
Deactivate: The the gear lever.
FMI shall be
cleared if
message VP6 is
received at
normal rate
Activate: The
FMI shall be set
if message
o ACC1 from ACC
Missing data (MID219) is not
?n J19r1]39 received within Yellow lamp
rom the Abnormal 1s,and ACC is The retarder
adaptive PSID211 FMI9 update rate installed ACC function
Cruise Deactivate: The does not work
FMI shall be
control cleared if
message ACC1
is received at
normal rate
Yellow lamp
If there is no
POWERTRAIN_
Activate: The CAN, automatic
FMI shall be set gear selection
if message enters backup
EEC1 from mode with gear
Missing data EECU is not changes only at
received within certain vehicle
(;n Jlgﬁ’g PSID200 | FMI9 quggT:tL 200ms speeds
rom the P Deactivate: The If there is no
EMS FMI shall be Powertrain_CAN
cleared if and the engine
message EEC1 does not receive
is received at any messages
normal rate from the TECU,
the gear
changes will be
slow
Yellow lamp
The start gear
might be wrong
Activate: The Autor?atlf: gear
FMI shall be set Sr? ection
if message VP37 pe prrr‘rga;)nce
Missing data from LCM et
on J1939 (MID216) is not —
’ received within certain time after
from the light PSID210 EMI9 Abnormal 108 start
control update rate Deactivate: The Autonlwatip gear
module FMI shall be o ection
(LCM) cleared if pertormance
message VP37 might be
. > reduced a
is received at L
normal rate certain _tlme after
a trailer has
been
connected/disco
nnected
Missing data Activate: The Yellow lamp
FMI shall be set The start gear
on J1939 PSID208 | FMI9 Azn‘t’rmi' if message VW might be wrong
from the updaterate 1 fom ecs after loading and
suspension (MID150) is not unloading
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ECU (ECS) received within
10s, and ECS is
installed
Deactivate: The
FMI shall be
cleared if
message VW is
received at
normal rate
Yellow lamp
If pedal pos is
undefined,
automatic gear
selection enters
Activate: The backup mode
FMI shall be set with gear
if the acc pedal changes only at
pos or service certain vehicle
brake-switch speeds
from the VECU If pedal pos is
Missing data f/r\eban?errr::?/I i(r':/élcl?rrljcft) © ge;rrl;%if?c?ﬂ}ort
on J1939 PSID201 FMI8 pulse width or | Deactivate: The at start and
from VECU period FMI shall be marshalling
cleared if the acc might be
pedal pos and reduced
service brake- If service brake
switch from the is undefined,
VECU (MID144) automatic gear
are correct selection enters
backup mode
with gear
changes only at
certain vehicle
speeds
Activate: The Yellow lamp
FMI shall be set Automatic gear
if message VP2 selection enters
from VECU backup mode
L. (MID144) is not with gear
Missing data Ab | received within changes only at
on J1939 FMI9 norma 100ms certain vehicle
update rate D > .
from VECU eactivate: The speeds
FMI shall be Gearbox comfort
cleared if at start and
message VP2 is marshalling
received at might be
normal rate reduced
Activate: The
FMI shall be set
wancoaver | Yelowlampis | —
Dat . signals . sdent g Thl? faulth(_:olde |sr(])nly valid
; ata erratic, | . " educe or vehicles where a
Pogigaln PSID232 FMI2 intermittent or gg:cgi'?/';te' The automatic gear Pwertrain_CAN link exist
incorrect FMI shall bé selection and between the 'I_'ECU and the
cleared if the gear change engine.
CAN-transceiver performance
does not signal
"busOFF"
Activate: The Yellow lamp is
) FMI shall be set sent
Powertrain EMIO Abnormal if message Reduced
CAN update rate VP24/MID128 is automatic gear

not received
within 100ms

selection and
gear change
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Deactivate: The performance
FMI shall be
cleared if
message
VP24/MID128 is
received at
normal rate
Activate: Flash Yellow lamp is
: CS error or sent
Program Data erratic, program code Cranking is
SID240 FMI2 intermittent or e L
memory incorrect missing |nh|b|ted
Deactivate: Engine can not
Flash CS OK start
Detailed conditions to
activate/deactivate:
The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row, in order to set the fault
code:
(engagement of another
Conditions to gear will reset the count)
set the fault - The range cylinder position
code: indicates that range gear
Range disengageme | cyinder loaves | Yelowlampis | C2E he ow range
engagement PSID24 FMIO nt of low the low range L S?T - The range cylinder valves
system range position 0SS OHTOIQUe 1 5re inactive
-The range - There is no active fault on
cylinder valves any of the sensor for the
are inactive position of the range
cylinder (SEPoOR) the valve
for shift to high range the
valve for shift to low range
- There is no active fault
code for low air pressure
note: The fault will always
have the state inactive.
Check fault-count and last
occurrence to get more
information
Detailed conditions to
activate/deactivate:
The following conditions
must be fulfilled three times
(only once if the fault code-
Conditions to filter ?s switched OFF) in a
row, in order to set the fault
set the fault .
. code:
. ! code: (engagement of another
Range (ljJ_nmtentlonaI -The range Yellow lamp is | gear will reset the count)
isengageme | cylinder leaves . "
engagement FMI1 nt of high the high range sent - The range cylinder position
system range . Loss of torque indicates that the range
position B
“The range gear _Ieaves the high range
h position
cylinder valves .
h . - The range cylinder valves
are inactive

are inactive

- There is no active fault on
any of the sensor for the
position of the range
cylinder (SEPoR) the valve
for shift to high range the
valve for shift to low range
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- There is no active fault
code for low air pressure
note: The fault will always
have the state inactive.
Check fault-count and last
occurrence to get more
information

Range
engagement
system

FMI11

Blocked
engagement
of low range

Conditions to
set the fault
code:

-The low range
gear can not
engage

Yellow lamp is
sent
Loss of torque

Detailed conditions to
activate/deactivate:

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row, in order to set the fault
code:

(engagement of another
gear will reset the count)

- The low range can not
engage within 3.8s

- The gearbox oil
temperature is above 10dgC
- There is no active fault
code on any of the sensor
for the position of the range
cylinder (SEPoR) low air
pressure the range cylinder
valves

The fault is deactivated if
any of the following
conditions are fulfilled:

- The range cylinder position
sensor indicates that low
range is engaged

- The gearbox oil
temperature is below 10dgC
- There is an active fault on
any of the sensor for the
position of the range
cylinder (SEPoR) low air
pressure the range cylinder
valves

Range
engagement
system

FMI12

Blocked
engagement
of high range

Conditions to
set the fault
code:

-The high range
gear can not
engage

Yellow lamp is
sent
Loss of torque

Detailed conditions to
activate/deactivate:

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row, in order to set the fault
code:

(engagement of another
gear will reset the count)

- The high range gear can
not engage within 3.8s

- The gearbox oil
temperature is above 10dgC
- There is no active fault on
any of the range position
sensor (SEPoR) low air
pressure the range cylinder
valves

- There is no active fault
code for low air pressure
The fault is deactivated if
any of the following
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conditions are fulfilled:
- The range cylinder position
sensor indicates that high
range is engaged
- The gearbox oil
temperature is below 10dgC
- There is an active fault
code on any of the range
position sensor (SEPoR)
low air pressure the range
cylinder valves
Detailed conditions to
activate / deactivate:
Activate: The position
sensor is distributing a
temperature-signal from the
sensor ASIC, if the value

Activate: The from this sensor deviates_

position éensor tqo much this fgult cod'e is

is distributing a triggered, the diagnostics
temperature- ar;a based l;Jpon crosi-f
Sensor for signal from the ) reference etween all four
the 1:st and Data erratic, | sensor ASIC, if YeIIO\;veIra]atmp IS me::r']c;ntﬁ:tni??rr;' \-/rat;:fe
reverse gear PPID10 FMI2 intermittent or | the value from .
cyIindgr incorrect this sensor Sclrc]);vngear differs more than_+/- ZOo_IgC
deviates too ges from the average temp, if
(SEPO1R) much this fault the temperature is out of
code is boundary —6C_JdgC to
tri d +160dgC or if the
ggered.

Deactivate: temperature changes at a
rate higher than 10dgC
during 15s, then this fault
code is set.

Deactivate:
Fault code stays until a
clear DTC command is
received
Sensor for Activate: Status
the 1:st and Voltage from the ASIC is Yellow lamp is
above normal | short circuit to sent
reverge gear FMI3 or shorted Ubatt Slow gear
cylinder high Deactivate: changes
(SEP01R) Status is OK
Sensor for R
Activate: Status .
the 1:st and Current below | from the ASIC is Yellow Iatmp IS
reverse gear FMI5 normal or open circuit Sloit/egear
cylinder open circuit g;atlﬁg\lxsth changes
(SEP01R)
Sensor for Activate: Status
the 1:st and Current above | from the ASIC is Yellow lamp is
normal or short circuit to sent
reverge gear FMI6 grounded Gnd Slow gear
cylinder circuit Deactivate: changes
(SEP0O1R) Status is OK
Activate: The
Checksum of the
Sensor for NVRAM is not Yellow lamp is
the 1:st and Calibration gg:lrsg:’h(gsﬂljlzt Cra?liinr:g is
reverse gear FMI13 | valueoutof | poon calibrated inhibited
cylinder range Deactivate: Engine can not
(SEPO1R) Sensor signal start
has been

successfully
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calibrated
Activate: 1. The YeIIO\éveIr?tmp IS
sensor signal is The start gear
above or below might be wrong
Sensor for normal range X
the _ and 2. The Gear selection
Data erratic, vehicle has been performance
inclination of | PPID140 | FMI2 | intermittent or oS might be
incorrect standing still for reduced
the gearbox a specific time .
; ) Downhill and
(SEIG) Deactivate: The uphill qear
sensor signal is I():hang o
in the normal f 9
range performance
may be reduced
Sensor for Data valid but | ZCNES ETP
the PCB PPID55 EMIO above normal Deactivate: Yellow lamp is
¢ ¢ operational temp beloW sent
emperature
p range 125dgC
Detailed conditions to
activate / deactivate:
Activate: The position
sensor is distributing a
temperature-signal from the
sensor ASIC, if the value
Activate: The from this sensor dewateg
position sensor :0.0 mUCOT tt?]'s ;e}ult co?_e IS
T riggered, the diagnostics
Is distributing a argegbased upon c%oss—
Sensor for temperature- reference between all four
the position Data erratic Zg‘g:'ﬁg}éhi Yellow lamp is | position-sensors. This
of the 2:nd . ; ' ' sent means that if the value
PPID11 FMI2 intermittent or | the value from h
and 3:rd - : Slow gear differs more than +/- 20dgC
incorrect this sensor .
gear cylinder deviates too changes from the average-temp, if
; the temperature is out of
(SEP023) much this fault boundary -60dgC to
code is -
- +160dgC or if the
triggered. h
Deactivate: temperature changes at a
' rate higher than 10dgC
during 15s, then this fault
code is set.
Deactivate:
Fault code stays until a
clear DTC command is
received
Sensor. for Activate: Status
the position Voltage from the ASIC is Yellow lamp is
of the 2:nd Fmiz | above normal | short circuit to sent
and 3:rd or shorted Ubatt Slow gear
; high Deactivate: changes
gear cylinder Stats is OK
(SEP023)
Sensor for
the position Activate: Status .
of tﬁe 2:nd Current below | from the ASIC is Yellolvelrimp IS
N FMI5 normal or open circuit Slow gear
and 3:rd open circuit | Deactivate: changes
gear cylinder Status is OK 9
(SEP023)
Sensor for Activate: Status
the position Current above | from the ASIC is Yellow lamp is
. normal or short circuit to sent
of the 2:nd FMI6 grounded Gnd Slow gear
and 3_5rd circuit Deactivate: changes
gear cylinder Status is OK
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(SEP023)
Activate: The
s ; Checksum of the
ensor ror NVRAM is not -
the position o correct, or the YeIIO\évelgtmp 'S
of the 2:nd Calibration sensor h_as not Cranking is
FMI13 value out of been calibrated L
and 3:rd range Deactivate: inhibited
; L Engine can not
gear cylinder Sensor signal start
(SEP023) has been
successfully
calibrated
Detailed conditions to
activate / deactivate:
Activate: The position
sensor is distributing a
temperature-signal from the
sensor ASIC, if the value
Activate: The from this sensor deviateg
position sensor to_o much this fe_lult cod_e is
is distributing a triggered, the diagnostics
temperalure- referonce between al four
- W u
Sensor for Data erratic, Zg‘g:'ﬁg}gﬁ Yellow lamp is | position-sensors. This
the position PID31 FMI2 intermittent or | the value from sent means that if the value
of the range incorrect this sensor Slow gear differs more than +/- 20d_gC
(SEPOR) deviates too changes from the average-temp, if
much this fault the temperature is out of
code is boundary -6(_JdgC to
triggered. +160dgC or if the
Deactivate: temperature changes at a
' rate higher than 10dgC
during 15s, then this fault
code is set.
Deactivate:
Fault code stays until a
clear DTC command is
received
Activate: Status
Sensor for Voltage from the ASICis | Yellow lamp is
the position EMI3 above normal | short circuit to sent
of the range or shorted Ubatt Slow gear
high Deactivate: changes
(SEPOR) Status is OK
Sensor for Activate: Status .
the position Current below | from the ASIC is YeIIO\évelgtmp IS
FMI5 normal or open circuit Slow gear
of the range open circuit | Deactivate: h g
(SEPOR) Status is OK changes
Activate: Status
Sensor_ for Current above | from the ASIC is Yellow lamp is
the position EMI6 normal or short circuit to sent
of the range grounded Gnd Slow gear
circuit Deactivate: changes
(SEPOR) Status is OK
Activate: The
Checksum of the
NVRAM is not Yellow lamp is
Sensor for Calibrati correct, or the sent
i alibration L
the position FMI13 | tof | sensor has not Cranking is
of the range va f:n‘é‘é | been calibrated inhibited
(SEPOR) Deactivate: Engine can not
Sensor signal start
has been

successfully
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calibrated
Detailed conditions to
activate / deactivate:
Activate: The position
sensor is distributing a
temperature-signal from the
sensor ASIC, if the value

Activate: The from this sensor deviateg

position éensor to_o much this fe_lult cod_e is

is distributing a triggered, the diagnostics

e o

Sensor for Data erratic Zg‘g:'ﬁg}éhi Yellow lampis | position-sensors. This
the position PID32 FMI2 intermittent c;r the value fror’n sent means that if the value
of the Split incorrect this sensor Slow gear differs more than +/- 20d_gC
(SEPOS) deviates too changes from the average-temp, if
much this fault the temperature is out of
code is boundary -6(_JdgC to
- +160dgC or if the

triggered.

Deactivate: temperature changes at a
rate higher than 10dgC
during 15s, then this fault
code is set.

Deactivate:

Fault code stays until a
clear DTC command is
received

Activate: Status

Sensor for Voltage from the ASICis | Yellow lamp is
the position EMI3 above normal | short circuit to sent
of the Split or shorted Ubatt Slow gear
high Deactivate: changes
(SEPOS) Status is OK
Sensor for Activate: Status .
the position Current below | from the ASIC is YeIIO\évelgtmp IS
. FMI5 normal or open circuit Slow gear
of the Split open circuit | Deactivate: h 9
(SEPOS) Status is OK changes
Activate: Status
Sensor_ for Current above | from the ASIC is Yellow lamp is
the position EMI6 normal or short circuit to sent
of the Split grounded Gnd Slow gear
circuit Deactivate: changes
(SEP0S) Status is OK

Activate: The

Checksum of the

NVRAM is not Yellow lamp is

Sensor for Calibra correct,hor thet sent
i alibration sensor has no L
the pOSItIO.n FMI13 value out of been calibrated cr ar?lgl_ngdls
of the Split range Deactivate: E Inhibite
(SEP0S) Sensor signal nglnset;::n not

has been

successfully

calibrated

Activate: 1.

Sensor signal is

in normal range

Sensor for Data vaild but | 2. Pressure is Yellow lamp is

the pressure PID37 EMIO above normal | above 10.0 [bar] sent
of the supply operational Deactivate: 1. reduced clutch
range Sensor signal is performance

air (SEPrsA)

in normal range
2. Pressure is
below 10.0 [bar]
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Actlvate._ L . Yellow lamp is
_Sensor sllgnal is sent
in normal range
Sensor for Data valid but | 2. Pressure is The symbc:jl fqr
the pressure FMIL below below 5.0 [bar] Z%’gfggisis s:rll?
of the supply operational Deactiva_te: 1._ Gear changes
air (SEPrsA) range Sensor sllgnal IS may be absent
g‘. g?;?:urlz?ge Reduced clutch
above 5.0 [bar] performance
Activate: The
Sensor for Voltage sgnsor S|gna|I is
the pressure FMI3 above normal ?ar?V: norma Yellow lamp is
OT the supply or shho}:ted Degctivate: The sent
air (SEPrsA) '9 sensor signal is
in normal range
Activate: The
Sensor for sensor signal is
the pressure s | Chirent below ?:r']‘;"ef’ normal Yellow lamp is
of the supply open circuit | Deactivate: The sent
air (SEPrsA) sensor signal is
in normal range
Detailed condition to
activate:
The following conditions
must be fulfilled for a time of
2.0s in order to activate:
A gear (not neutral) is
engaged in the gearbox
The value of the input shaft
Activate: 1. The speed calculated from the
sensor signal is Yellow lamp is main shaft speed sensor
within normal sent (SESM) is more than
range and, Reduced gear 300rpm, or the value of the
2. The counter change input shaft speed calculated
shaft speed performance from the counter shaft
differs from both Gearbox brake speed sensor (SESC) is
the main shaft up shifts can not | more than 300rpm
speed (SESM) be used -The values of the input
and the vehicle Slip point can shaft speed calculated from
speed received not be updated the counter shaft speed
Sensor for Data valid but | from the vehicle which will give sensor (SESC) and the
the speed on PID161 EMIL below ECU when the reduced main shaft speed sensor
the counter operational counter shaft is performance at | (SESM) differ more than
range rotating starts 50rpm
shaft (SESC) Deactivate: 1. Start gear -The values of the input
The sensor engagement shaft speed calculated from

signal is within
normal range

2. The counter
shaft speed and
the main shaft
speed are equal
when the
counter shaft is
rotating

only possible at
standstill and
when the vehicle
speed is high
enough to
synchronize the
main box with
the engine

the counter shaft speed
sensor (SESC) and the
vehicle speed received from
the vehicle ECU differ more
than 30rpm

-The values of the input
shaft speed calculated from
the main shaft speed sensor
(SESM) and the vehicle
speed received from the
vehicle ECU differ less than
30rpm

-There is no active fault on
any of

-The sensor for the main
shaft speed (SESM)

-The sensor for the position
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of the split cylinder (SEP0S)
-The sensor for the position
of the shift cylinderlR
(SEP01R)

-The sensor for the position
of the shift cylinder 23
(SEP023)

-The sensor for the position
of teh range cylinder
(SEPOR)

The fault is deactivated if
the following conditions are
fulfilled for a time of 2.0s:
-A gear (not neutral) is
engaged in the gearbox
-The value of the input shaft
speed calculated from the
countershaft speed sensor
(SESC) is more than
300rpm, or

-the value of the input shaft
speed calculated from the
main shaft speed sensor
(SESM) is more than
300rpm

-The values of the input
shaft speed calculated from
the countershaft speed
sensor (SESC) and the
main shaft speed sensor
(SESM) differ less than
50rpm

The fault is also deactivated
if the following conditions
are fulfilled for a time of
2.0s:

-A neutral gear is engaged
in the gearbox

-The engine speed is above
400rpm

-The clutch is engaged
-Direct or indirect split is
engaged

-The values of the input
shaft speed is calculated
from the counter shaft
speed sensor (SESC) and
the engine speed received
from the engine ECU differ
less than 50 rpm

The fault is also deactivated
if the signal from the
countershaft speed sensor
(SESC) is not within normal
range or if there is an active
fault code on any of:

-The clutch position sensor
(SEPOC)

-The sensor for the position
of the split cylinder (SEPoS)
-The sensor for the position
of the shift cylinderlR
(SEP01R)

-The sensor for the position
of the shift cylinder 23
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(SEP023)
-The sensor for the position
of teh range cylinder
(SEPOR)
Yellow lamp is
sent
Reduced gear
change
performance
Gearbox brake
up shifts can not
be used
Activate: The Slip point cannot
sensor signal is be updated
Sensor for Vol bel below normal which will give
the speed on EMI4 oltage Ieow range. reduced
the counter Sﬂgﬁgﬁ Ig:/v Deactive}te: ‘II'_he perfor;na;nce at
sensor signal is starts
shaft (SESC) within normal Start gear
range engagement
only possible at
standstill and
when the vehicle
speeds is high
enough to
synchronize the
main box with
the engine
Yellow lamp is
sent
Reduced gear
change
performance
Gearbox brake
up shifts can not
be used
Activate: The Slip point cannot
sensor signal is be updated
Sensor for c t bel above normal which will give
the speed on EMIS u;g?;alifw range reduced
the counter open circuit Deactiva}te: 'Il'he perfor;na;nce at
sensor signal is starts
shaft (SESC) within normal Start gear
range engagement
only possible at
standstill and
when the vehicle
speed is high
enough to
synchronize the
main box with
the engine
Activate: 1. Detailed condition to
Sensor signal is activate:
within normal The following conditions
range and . must be fulfilled for a time of
Sensor for 2. The main vellow Iatmp IS 2.0s in order to activate:
the speed on Data valid but | shaft speed Redusceer;l gear A gear (not neutral) is
the main PID160 EMIL below differs from both change engaged in the gearbox
operational the value of the rformance The value of the input shaft
shaft range countershaft Rp € duced speed calculated from the
(SESM) speed and the eauced gear 1 main shaft speed sensor

vehicle speed
received from
the vehicle ECU
Deactivate: 1.

change comfort

(SESM) is more than
300rpm, or the value of the
input shaft speed calculated
from the counter shaft
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Sensor signal is
within normal
range and,

2. The main
shaft speed and
the counter shaft
speed are equal
when the main
shaft is rotating

speed sensor (SESC) is
more than 300rpm

The values of the input shaft
speed calculated from the
main shaft speed sensor
(SESM) and the counter
shaft speed sensor (SESC)
differ more than 50rpm

The values of the input shaft
speed calculated from the
main shaft speed sensor
(SESM) and the vehicle
speed received from the
vehicle ECU differ more
than 30rpm

The values of the input shaft
speed calculated from the
counter shaft speed sensor
(SESC) and the vehicle
speed received from the
vehicle ECU differ less than
30rpm

There is no active fault on
any of

The sensor for the
countershaft speed (SECS)
The sensor for the position
of the split cylinder (SEPoS)
The sensor for the position
of the shift cylinderlR
(SEP01R)

The sensor for the position
of the shift cylinder 23
(SEP023)

The sensor for the position
of teh range cylinder
(SEPOR)

The following conditions
must be fulfilled for a time of
2.0s in order to deactivate:
A gear (not neutral) is
engaged in the gearbox
The value of the input shaft
speed calculated from the
main shaft speed sensor
(SESM) is more than
300rpm, or the value of the
input shaft speed calculated
from the counter shaft
speed sensor (SESC) is
more than 300rpm

The value of the input shaft
speed calculated from the
main shaft speed sensor
(SESM) and the counter
shaft speed sensor (SESC)
differ less than 50rpm

The fault is also deactivated
if The sensor signal (SESM)
is not within normal range
There is an active fault on
any of The sensor for the
countershaft speed (SECS)
The sensor for the position
of the split cylinder (SEP0S)
The sensor for the position
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of the shift cylinderlR
(SEPO1R)

The sensor for the position
of the shift cylinder 23
(SEP023)

The sensor for the position
of teh range cylinder
(SEPOR)

Sensor for
the speed on
the
mainshaft
(SESM)

FMI2

Data erratic,
intermittent or
incorrect

Activate: The
sensor indicates
wrong traveling
direction
Deactivate: The
sensor indicates
correct traveling
direction

Yellow lamp is
sent
Reduced gear
change
performance

Detailed conditions to
activate

The following conditions
must be fulfilled for a time of
2.0s in order to activate:
The input shaft speed
calculated from the
countershaft speed sensor
(SESC) is above 300 rpm
and the clutch is engaged
or The input shaft speed
calculated from the
countershaft speed sensor
(SECS) is above 600 rpm,
the clutch position is more
engaged than the slip point
and the engine speed is
received from the engine
ECU and above 600rpm.

A forward gear is engaged
in the gearbox and the main
shaft speed sensor (SESM)
indicates reverse movement
or a reverse gear is
engaged and the main shaft
speed sensor (SESM)
indicates forward movement
There is no other active fault
on the sensor for the main
shaft speed (SESM)

There is no active fault on
any of:

-The sensor for the
countershaft speed (SECS)
-The sensor for the clutch
position (SePoC)

-The sensor for the position
of the split cylinder (SePoS)
-The sensor for the position
of the shift cylinder (1R
SEP01R)

-The sensor for the position
of the shift cylinder (23
SEP023)

-The sensor for the range
cylinder (SEPoR)

The fault is deactivated if
the following conditions are
fulfilled for a time of 2,0s:
The input shaft speed
calculated from the counter
shaft speed sensor (SECS)
is above 300 rpm and the
clutch is engaged or The
input shaft speed calculated
from the counter shaft
speed sensor (SECS) is
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above 600 rpm, the clutch
position is more engaged
than the slip point and the
engine speed is received
from the engine ECU and
above 600rpm
A forward gear is engaged
in the gearbox and the main
shaft speed sensor (SESM)
indicates forward movement
or A reverse gear is
engaged and the main shaft
speed sensor (SESM)
indicates reverse
movement.
The fault is also deactivated
if the main shaft speed
sensor (SESM) signal is not
within normal range, or if
there is an active fault on
any of the sensors:
-The sensor for the
countershaft speed (SECS)
-The sensor for the clutch
position (SePoC)
-The sensor for the position
of the split cylinder (SePoS)
-The sensor for the position
of the shift cylinder (1R
SEP01R)
-The sensor for the position
of the shift cylinder (23
SEP023)
-The sensor for the range
cylinder (SEPoR)
Activate: Signal .
Sensor for or supply voltage YeIIO\évelre:tmp IS
the speed on Voltage is above normal Reduced gear
the main EMI3 above normal range . change
or shorted Deactivate:
shaft high Signal and performance
(SESM) supply voltage is Reduced gear
; change comfort
in normal range.
Activate: Signal
and supply Yellow lamp is
Sensor for voltage is below sent
the speed on Voltage below | normal range. Reduced gear
the main FMI4 normal or Deactivate: change
shaft shorted low Signal and performance
supply voltage is Reduced gear
(SESM) within normal change comfort
range
Activate:
1.Signal voltage
is below normal Yellow lamp is
Sensor for range and, sent P
the speed on Current below | 2 ItSupp[y in th Reduced gear
the main FMI5 normal or vo agc-lz IS In the change
shaft open circuit B%g?ivr;r;?e Rpegforn:jance
: educed gear
(SESM) Signaland change comfort
supply voltage is
in the normal
range
Sensor for PID177 EMIO Data valid but | Activate low: Low: Gearbox oil temperature

above normal

1.The sensor

Yellow lamp is

fault codes are only set if
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the operational signal is in sent the vehicle has oil
temperature range normal range Symbol for high | temperature sensor
2. Temperature gearbox oil functionality installed
of the . is above 100dgC | temperature is lit
gearbox oil during 18000s Medium:
(SETeGO Deactivate low: Yellow lamp is
1. The sensor sent
signal is in Symbol for high
normal range gearbox oil
2. Temperature temperature is lit
is below 100dgC High:
Red lamp is sent
Activate Symbol for high
medium: 1. The gearbox oil
sensor signal is temperature is lit
in normal range
2. Temperature
above 120dgC
during 600s
Deactivate
medium: 1. The
sensor signal is
in normal range
2. Temperature
is below 120dgC
Activate high:
1. The sensor
signal is in
normal range
2. Temperature
is above 140dgC
during 30s
Deactivate
high: 1. The
sensor signal is
in normal range
Temperature is
below 140dgC
Sensor for Activate: The
the sensor signal is
temperature Voltage below | below normal Yellow lamp is
FMI4 normal or range
of the shorted low | Deactivate: The sent
gearbox olil sensor signal is
(SETeGO in normal range
Sensor for Activate: The
the sensor signal is
Current below | above normal .
temperature EMI5 normal or range Yellow lamp is
of the open circuit | Deactivate: The sent
gearbox olil sensor signal is
(SETeGO in normal range
Activate: The The PID 33 fault code
difference Yellow lamp is should not be set if there is
between clutch sent an active fault code on the
Sensor positions Reduced clutch | clutch position sensor
iti . indicated by the performance supply (PPID 54)
?ﬁ:lgﬁﬂ Ccr)]f PID33 EMI2 irllDtg:?n‘iat:(rearllttlcc’)r sensor signal Reduced The clutch position sensor
- (SEP0C) and the | gearbox comfort | has four connectors: one
(SEPoC and incorrect inverted sensor at start and supply, one ground and two
SEPOCINV) signal ( SEPoC marshalling connectors for the sensor
INV) is to large Gear changes signal. With correct input
and both signals are slow the input voltage of the

is within normal

sensor signal, the inverted
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range sensor signal and the
Deactivate: The sensor supply, they will
difference follow the nominal relation
between clutch (Usepoc + Usepoc_inv) /
positions Usepoc5V = 100%
indicated by the
sensor signal
(SEPOC) and the
inverted sensor
signal ( SEPoC
INV) is normal
Activate:
Sensor signal is .
short circuit to YeIIO\évelgtmp IS
Ubatt or sensor
Se_nsor Vol supply, when at Red#ced clutch The PID 33 fault code
position of oltage least one of the performance should not be set if there is
the clutch FMI3 above normal sensor signals is Reduced an active fault code on the
or shorted above normal gearbox comfort clutch position sensor
(SEPoC and high at start and | pPPID 54
SEPOCINV) g‘:e?ft.ivate' No marshalling supply ( )
T Gear changes
sensor signal is are slow
above normal
range
Activate: 1.
Open circuit on
any of the
sensor signals is
detected when:
one of the
sensor signals is
within normal
range and the .
Yellow lamp is
other sensor sent
signal is below
SQI‘_]SOf normal range Red#ced clutch The PID 33 fault code
position of Current below | 2. Open circuit peR o(;mar:jce should not be set if there is
the clutch FMI5 normal or on ground, earb%xugc?mfort an active fault code on the
(SEPOC and open circuit detected when 9 clutch position sensor
both the sensor at start and supply (PPID 54)
SEP0OCINV) signals are marshalling y
within the normal gear ch?nges
range and the are slow
sum of the
sensor signals is
above a specific
value
Deactivate: No
activation
condition is no
longer fulfilled
Activate: Both
sensor signals
are below .
i Yellow lamp is
normal when: sent
S 1. Status of the Reduced clutch
ensor sensor ASIC p The PID 33 fault code
position of Faulty devi reports internal peR o(;mar:jce should not be set if there is
the clutch FMI12 Oragor); gxg:r(?t fault on the gearb%xugc?mfo ;| anactive fault code on the
(SEPOC and P sensor, or at start and clutch position sensor
SEPOCINV) én%hgr:t;:cg'ft to marshalling supply (PPID 54)
the sensory gear changes
signals, or are slow

3. Open circuit
on supply, or
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4. Short circuit
between the two
sensor signals
Deactivate:
Both sensor
signals are not
below normal
level
Activate: 1. The
CSin NVRAM is
not correct .

Se_nsor 2. The cylinder Yellow lamp is The PID 33 fault code
position of Calibration has not been c Si.m . should not be set if there is
the clutch FMI13 value out of calibrated {r?r:}bli?(gdls an active fault code on the

(SEPOC and range geactiva_te: | Engine can not clutc? p(gspitlignszc)ensor
ensor signal supply
SEP0OCINV) has been start
successfully
calibrated
Yellow lamp is
sent
Activate: The Slow
low-side drive is engagement/dis
Slow clutch b Voltage | | shortcircuit to engagement
valves low PSID6 FMIB | O e | Ubatt disabled
side (VAS-) high Deactivate: The Reduced clutch
low-side drive is performance,
OK especially at
start and
marshalling
Activate: 1. The
low-side drive is Yellow lamp is
short circuit to sent Slow
Gnd and engagement
Slow clutch Current above | 2. There is no /disengagement
normal or active fault code disabled
\{alves low FMI6 grounded for short circuit Reduced clutch
side (VAS-) circuit to Gnd on VASE performance,
or VASD especially at
Deactivate: The start and
low-side drive is marshalling
OK
Detailed conditions to
activate/deactivate:
The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
Conditions to row, in order to set the fault
set the fault code:
code: (engagement of another
Split U_nintentional -The split Yellow lamp is gear will reset the count)
engagement PSID23 EMIO disengageme | cylinder position sent - The split cylinder position
nt of indirect leaves the Loss of torque indicates that split gear
system split indirect position q leaves the indirect position
-The split - The split cylinder valves
cylinder valves are inactive
are inactive - There is no active fault on

any of the sensor for the
position of the split cylinder
(SEPO0S) the valve for shift
to direct split the valve for
shift to indirect split

- There is no active fault
code for low air pressure
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note: The fault will always
have the state inactive.
Check fault-count and last
occurrence to get more
information

Split
engagement
system

FMI1

Unintentional
disengageme
nt of direct
split

Conditions to
set the fault
code:

-The split
cylinder position
leaves the direct
position

-The split
cylinder valves
are inactive

Yellow lamp is
sent
Loss of torque

Detailed conditions to
activate/deactivate:

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row, in order to set the fault
code:

(engagement of another
gear will reset the count)

- The split cylinder position
indicates that split gear
leaves the direct position

- The split cylinder valves
are inactive

- There is no active fault on
any of the sensor for the
position of the split cylinder
(SEPO0S) the valve for shift
to direct split the valve for
shift to indirect split

- There is no active fault
code for low air pressure
Note: The fault will always
have the state inactive.
Check fault-count and last
occurrence to get more
information

Split
engagement
system

FMI2

Unintentional
disengageme
nt of neutral
split

Conditions to
set the fault
code:

-The split
cylinder position
leaves the
neutral position
-The split
cylinder valves
are inactive

Yellow lamp is
sent

Detailed conditions to
activate/deactivate:

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row, in order to set the fault
code:

(engagement of another
gear will reset the count)

- The split cylinder position
indicates that split gear
leaves the neutral position
- The split cylinder valves
are inactive

- There is no active fault on
any of the sensor for the
position of the split cylinder
(SEPO0S) the valve for shift
to direct split the valve for
shift to indirect split

- There is no active fault
code for low air pressure
Note: The fault will always
have the state inactive.
Check fault-count and last
occurrence to get more
information
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SECTION 07: TRANSMISSION

FUNCTION

PID/SID

FMI
J1587

ERROR

CONDITION

SYMPTOM

COMMENT

Split
engagement
system

FMI11

Blocked
engagement
of indirect
split

Conditions to
set the fault
code:

-The indirect
split gear can
not engage

Yellow lamp is
sent
Loss of torque
Only direct split
gears will be
selected by the
system for a
short while. After
five successful
gearshifts a new
attempt to use
indirect split may
be made

Detailed conditions to
activate/deactivate:

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row, in order to set the fault
code:

- The split valve for reaching
indirect split is activated for
at least 0.8s

- The split cylinder position
sensor indicates that
indirect position is not
engaged

- There is no active fault on
any of the sensor for the
position of the split cylinder
(SEP0S) the valve for shift
to direct split the valve for
shift to indirect split

- There is no active fault
code for low air pressure
The fault is deactivated if
any of the following
conditions are fulfilled:

- The split cylinder position
sensor indicates that
indirect position is engaged
- There is an active fault
code on any of the sensor
for the position of the split
cylinder (SEPoS) the valve
for shift to direct split the
valve for shift to indirect split

Split
engagement
system

FMI12

Blocked
engagement
of direct split

Conditions to
set the fault
code:

-The direct split
gear can not
engage

Yellow lamp is
sent
Loss of torque
Only indirect
split gears will be
selected by the
system for a
short while. After
five successful
gearshifts a new
attempt to use
direct split may
be made

Detailed conditions to
activate/deactivate:

The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row, in order to set the fault
code:

- The split valve for reaching
direct split is activated for at
least 0.8s

- The split cylinder position
sensor indicates that direct
position is not engaged

- There is no active fault on
any of the sensor for the
position of the split cylinder
(SEPO0S) the valve for shift
to direct split the valve for
shift to indirect split

- There is no active fault
code for low air pressure
The fault is deactivated if
any of the following
conditions are fulfilled:

- The split cylinder position
sensor indicates that direct
position is engaged

- There is an active fault
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SECTION 07: TRANSMISSION

FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
code on any of the sensor
for the position of the split
cylinder (SEP0S) the valve
for shift to direct split the
valve for shift to indirect split
Detailed conditions to
activate/deactivate:
The following conditions
must be fulfilled three times
(only once if the fault code-
filter is switched OFF) in a
row, in order to set the fault
code:
- The split valve for reaching
neutral split is activated for
at least 0.8s
- The split cylinder position
sensor indicates that neutral
Conditions to p(_)riition_is not enga?edl
. - There is no active fault on
Split Blocked (s:gtjteh.e fault YeIIO\éveI?tmp 'S | any of the sensor for the
engagement FMI7 engagement : . h position of the split cylinder
gsygtem of neutral split 'gg;f Qaerl:tr:i‘ltsmlt Ecgvg?lllalbslgot (SEPOS) th_e valve for shift
engage to _dlrec_t spllt the v_alve for
shift to indirect split
- There is no active fault
code for low air pressure
The fault is deactivated if
any of the following
conditions are fulfilled:
- The split cylinder position
sensor indicates that neutral
position is engaged
- There is an active fault
code on any of the sensor
for the position of the split
cylinder (SEP0S) the valve
for shift to direct split the
valve for shift to indirect split
Activate: 24V
system: above
36V
Data valid but | 12V system:
TECU Power PID158 Fmio | @bove normal above.19V. Yellow lamp is
supply operational Deactivate: 24V sent
range system: below
36V
12V system:
below 19V
Activate: 24V
system: below
17v .
Data valid but | 12V system: Yellow lamp is
TECU Power EMIL below normal | below 9V R sent
. . ) educed
supply operational Deactl\{atg. 24V gearbox
range i)ﬁ/tem.a ove performance
12V system:
above 9V
Activate: The Yellow lamp is
Valve for Voltage high side drive is sent
activating the PSID20 EMI3 above normal | short circuit to The valve is PTO fault codes are only set
PTO number or shorted Ubatt activated if the PTO exists
high Deactivate: The The PTO can
1 (VAP1) high side drive is not be
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SECTION 07: TRANSMISSION

FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
OK deactivated
Reduced gear
change comfort
Activate: The Yellow lamp is
Valve for Current below | high side drive is sent
activating the EMIS normal or open circuit The valve can
PTO number open circuit Deactivate: The not be activated
1 (VAP1) P high side drive is | The PTO does
OK not work
Activate: The .
- 8 L Yellow lamp is
Valve for Current above ngot}tsclz?rilﬂ?:g 'S sent
activating the EMIG normal or Gnd The valve can
PTO number grounded . . not be activated
circuit Deactivate: The The PTO does
1 (VAP1) high side drive is
OK not work
Yellow lamp is
Activate: The sent
Valve for Voltage high side drive is The valve is
activating the above normal | Shortcircuitto activated
PTO b PSID21 FMI3 or shorted Ubatt The PTO can
number high Deactivate: The not be
2 (VAP2) 9 high side drive is deactivated
OK Reduced gear
change comfort
Activate: The Yellow lamp is
Valve for Current below | high side drive is sent
activating the EMI5 normal or open circuit The valve can
PTO number open circuit Deactivate: The not be activated
2 (VAP2) P high side drive is | The PTO does
OK not work
Activate: The .
. ; L Yellow lamp is
Valve for Current above zlhgor:'tscl:qr?: d{';’: 1S sent
activating the EMIG normal or Gnd reut The valve can
PTO number grounded . . not be activated
A Deactivate: The
2 (VAP2) circuit . b L The PTO does
( high side drive is k
oK not worl
Activate: 1. The .
high-side drive is Ye"o‘éve's‘tmp Is
Valve for fast short circuited to Fast
- Ubatt and .
dlsengagem Voltage 2 there is no engagement/dis
above normal L engagement
ent of the PSID3 FMI3 or shorted active fault code disabled
clutch high for short circuit | oo ced clutch
(VAFD) g)egtgzt\};g,vﬁg performance
high-side drive is | ©€2r changes
OK
Yellow lamp is
Valve for fast Activate: The ,S:';g
disengagem Current below | Mgh-side drive is disengagement
open circuit ;
ent of the FMI5 normal or Deactivate: The disabled
clutch open cireuit | pioh side drive is ng#gfrﬂ;';tgh
(VAFD) OK
Gear changes
are slow
Activate: The Yellow lamp is
Valve for fast Current above high-side drive is sent
disengagem normal or short circuit to Fast
ent of the FMI6 Gnd disengagement
grounded h
clutch circuit Deactivate: The disabled
(VAFD) high-side drive is | Reduced clutch
OK performance
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SECTION 07: TRANSMISSION

FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
Gear changes
are slow
Activate: 1. The Yellow lamp is
high-side drive is sent
short circuited to Fast
Valve for fast Voltage L}J1batt and, 2. engagement/dis
engagement above normal there Is no active engagement
PSID1 FMI3 or shorted fault code for disabled
of EC;EIE;Ch high short circuit to Reduced clutch
Ubatt on VAF-
Deactivate: The gggro (r:?:;r? ; c-?s
high-side drive is are slow
OK
Yellow lamp is
. sent
Valve for fast A-C“Ye-lte' e Fast
Current below high-side drive is engagement
engagement open circuit 9ag
FMI5 normal or ; ] disabled
of the clutch open circulit D_eact_lvate._ The Reduced clutch
(VAFE) g%h side drive is performance
Gear changes
are slow
Yellow lamp is
Activate: The sent
Valve for fast Current above thgohriscl?r?:uoiltn;/: ® enggga:rtnent
engagement FMis | DOMa O | Gng disabled
of the clutch groun .? Deactivate: The Reduced clutch
(VAFE) cireut high-side drive is performance
OK Gear changes
are slow
Yellow lamp is
sent
The valve is
activated
Activate: The Indirect and
Valve for high side drive is neutral split
shifting to b Voltage | short circuit to gears are
nifting tc SID37 Fmiz | @ °Veh“$tm(1a Ubatt missing
direct split or Sh oh € Deactivate: The | Automatic gear
(VADS) 9 high side drive is | selection enters
OK faulty gearbox
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not lbe activated
Valve for Current below | NG side drive is | SPIt gears are
shifting to EMIS urren Ieow open circuit A tmlssi!ng
direct Split onorme_l or Deactivate: The utomatic gear
pen circuit high side drive is selection enters
(VADS) O% faulty gearbox
mode with gear
changes only at
certain vehicle
speeds
Activate: The Yellow lamp is
Valve for Current above high siqle qrive is sent
shifting to normal or short circuit to The vaIV(_e can
. . FMI6 rounded Gnd not be activated
direct split grounc Deactivate: The Split gears are
(VADS) cireuit high side drive is missing

OK

Automatic gear
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SECTION 07: TRANSMISSION

FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
selection enters
faulty gearbox
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve is
Activate: The activated
Valve for Voltage high side drive is Gears are
shifting to above normal | Shortcircuitto missing
PSID12 FMI3 or shorted Ubatt Automatic gear
gear 1 high Deactivate: The selection enters
(VAG1) 9 high side drive is | faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Val\{e for Current below high side drive is Grﬁ?sr:ir?re
shifting to open circuit Ing
FMI5 normal or : ] Automatic gear
gear 1 - Deactivate: The A
open circuit high side drive is selection enters
(VAG1) 9 faulty gearbox
OK .
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for Current above high side drive is Gears are
shifting to normal or short circuit to missing
FMI6 rounded Gnd Automatic gear
gear 1 9 circuit Deactivate: The selection enters
(VAG1) high side drive is | faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for Voltage high side drive is Gears are
shifting to above normal | Shortcircuitto missing
PSID14 FMI3 or shorted Ubatt Automatic gear
gear 2 high Deactivate: The selection enters
(VAG2) 9 high side drive is | faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
Activate: The sent
Valve for high side driveis | The valve can
e Current below S -
shifting to open circuit not be activated
FMI5 normal or ; ]
gear 2 - Deactivate: The Gears are
open cireult | pigh side drive is missin
(VAG2) 9 9

OK

Automatic gear
selection enters

PA1621 Maintenance Manual All Series | January 2017




SECTION 07: TRANSMISSION

FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
faulty gearbox
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for Current above hihgh side drive is Gears are
= short circuit to missing
Shlftlng to FMI6 n?éumnﬂ:J Gnd Automatic gear
gear 2 ground Deactivate: The selection enters
(VAG2) cireuit high side drive is faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for Voltage hihgh side drive is Gears are
= short circuit to missing
shifting to PSID1S | FMI3 abovehnom(]a' Ubatt Automatic gear
gear 3 or Sh orr]te Deactivate: The selection enters
(VAG3) 9 high side drive is | faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The notc?e activated
. ; L ears are
Va_llye for Current below high sm_ie d_rlve 1S missing
shifting to open circuit :

FMI5 normal or Deactivate: The Automatic gear
gear 3 open circuit eactivate. The selection enters
(VAG3) gah side drive is faulty gearbox

mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for Current above hihgh side drive is Gears are
= short circuit to missing
Shlftlng to FMI6 n?éumnﬂ:J Gnd Automatic gear
gear 3 ground Deactivate: The selection enters
(VAG3) cireut high side drive is | faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
Activate: The sent
Valve for Voltage hihgh side drive is The yalvedis
= short circuit to activate
shifting to PSID13 | FMI3 abovehnftm&a' Ubatt Gears are
gear reverse or sh_oh € Deactivate: The missing
(VAGR) 9 high side drive is | Automatic gear

OK

selection enters
faulty gearbox
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SECTION 07: TRANSMISSION

FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The noté):a?;:t;eéted
Valve for high side drive is ars
e Current below S missing
shn‘tmg to FMI5 normal or open circuit Automatic gear
gear reverse open circuit Eieﬁcst;g:tderzi\;h; selection enters
(VAGR) O% faulty gearbox
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for Current above hlhgh smje dpve is Gears are
shifting to normal or short circuit to missing
FMI6 rounded Gnd Automatic gear
gear reverse 9 circuit Deactivate: The selection enters
(VAGR) high side drive is | faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve is
Activate: The activated
Valve for Voltage high siqle qrive is | Low range gears
shifting to above normal short circuit to are missing
hiah SID35 FMI3 or shorted Ubatt Automatic gear
Igh range high Deactivate: The selection enters
(VAHR) 9 high side drive is | faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The letqb: agg\rlst::je
Valve for high side drive is ge ge
e Current below o missing
shifting to Open circuit .
. FMI5 normal or . . Automatic gear
h|gh range Lo Deactivate: The }
open circuit high side drive is selection enters
(VAHR) O% faulty gearbox
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
Activate: The The \f:Ir\;te can
Valve for Current above high sn;ie qr|ve IS not be activated
e short circuit to
shifting to EMIG normal or Gnd Range gears are
high range grounded D . . missing
A eactivate: The .
(VAH R) circuit high side drive is Automatic gear

OK

selection enters
faulty gearbox
mode with gear
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SECTION 07: TRANSMISSION

FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve is
activated
Activate: The Direct and
Valve for Voltage high siqle qrive is neutral split
shifting to above normal | Shortcircuitto gears are
indirect solit SID38 FMI3 or shorted Ubatt_ missing
Indirect spli high Deactivate: The Automatic gear
(VAIDS) 9 high side drive is | selection enters
OK faulty gearbox
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not pe activated
Valve for high side drive is | SPlItgears are
shifting to EMIS Current below open circuit missing
L . normal or Deactivate: The Automatic gear
indirect split open circuit | | F LS o | selection enters
(VAIDS) OI% Side diive IS | faulty gearbox
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for Curent above | 108 S0e e | St geare are
. Shlftlng tO. FMI6 n?éumnﬂ:J Gnd Automatic gear
indirect split ground Deactivate: The | selection enters
(VAIDS) cireut high side drive is | faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve is
Activate: The aCt'Vated
Valve for Voltage | high side drive is ':]'ggr;a;‘f’ee
T short circuit to e
shifting to above normal missing
SID36 FMI3 Ubatt .
low range or T}ho}:ted Deactivate: The Alfto':.]at'c gte ar
ig : b L selection enters
(VALR) g%h side drive is | " i searbox
mode with gear
changes only at
certain vehicle
speeds
. Yellow lamp is
Activate: The sent
Valve for c high side driveis | The valve can
T urrent below S -
shifting to EMIS I open circuit not be activated
low range og(;:qmc?il r courit D_eact_ivate:_ Thg Range_gegrs are
(VALR) high side drive is missing

OK

Automatic gear
selection enters
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SECTION 07: TRANSMISSION

FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
faulty gearbox
mode with gear
changes only at
certain vehicle
speeds
Yellow lamp is
sent
The valve can
Activate: The not be activated
Valve for Current above high side drive is | Range gears are
shifting to FMI6 normal or Zhnodrt credtio Autcinr;ist:::]ggear
low range grglrj;?i?d Deactivate: The | selection enters
(VALR) high side drive is | faulty gearbox
OK mode with gear
changes only at
certain vehicle
speeds
Activate: 1. The .
high-side drive is Yes"gr‘:{ 3’3@ Is
Valve for short circuit to enqagement/dis-
_ slow Voltage gb_?ﬁeégqs o (gngagement
disengage- above normal | 2 . : disabled
PSID4 FMI3 active fault code
ment of the or shorted for short circuit Reduced clutch
clutch high to Ubatt on VAS- %iﬁzl;:'}';al‘lncei'
(VASD) Deactivate: The P Y
high-side drive is mség;:mﬂ
OK 9
Valve for ) Yellow lamp is
Activate: The
SIOW b . . sent
; Current below high S'.de o_Ir|ve IS Slow
dlsengage_ FMI5 normal or open circuit disengagement
ment of the open circuit | Deactivate: The digagled
clutch g%h-sme driveis | poduced clutch
(VASD) performance
Valve for Activate: The Yellow lamp is
slow high-side drive is
] Current above short circuit to _ sent Slow
dlsengage- FMI6 normal or Gnd disengagement
ment of the grounded . . disabled
circuit Deactivate: The Reduced clutch
clutch high-side drive is performance
(VASD) OK
Activate: 1. The .
high-side drive is Yes"gr‘:{ 3’3@ Is
short circuit to .
Valve for Ubatt alndu' engagement/dis-
slow above nomal | 2 Thereisno | STOAEEAN
engagement PSID2 FMI3 or shorted active fault code Reduced clutch
) for short circuit
of the clutch high to Ubatt on VAS- performance,
(VASE) Deactivate: The especially at
high-side drive is start and
OK marshalling
Yellow lamp is
Valve for Activate: The sent Slow
high-side drive is |  Sngagement
slow Current below open circuit disabled
ity M| gpencirour | Deactivate: The | FEEEER CE
of the clutch P high-side drive is | RS OMREHCe:
(VASE) OK especially at
start and
marshalling
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SECTION 07: TRANSMISSION

FUNCTION | PID/SID FMI ERROR CONDITION SYMPTOM COMMENT
J1587
Yellow lamp is
Valve f Activate: The sent Slow
alve for Current above high-side drive is engagement
slow normal or short circuit to disabled
engagement FMI6 rounded Gnd Reduced clutch
of the clutch 9 circuit Deactivate: The performance,
(VASE) high-side drive is especially at
OK start and
marshalling
Red lamp is sent
The valve and
poivaesThe | e ke e
Valve for the Voltage glhgohrtsclzcijr?:l?i{“t/g S| The gearbox will
gearbox PSID22 FMI3 above normal Ubatt be damaged if
brake or shorted D . “Th the vehicle
high eactivate: The drives
(VAGB) high side driveis | 1
OK e prop shaft
has to be
removed to
move the vehicle
. . Yellow lamp is
Activate: The
Valve for the Current belo high side drive is The Saelme can
gearbox FMI5 unormal or " gpezrétqirgtit_ The not b(;/agtivated
brake open circuit hiah silzile dr'ive is Shifting to the
(VAGB) O% start gear takes
long time
Activate: The Yellow lamp is
Valve for the Current above high siqle qrive is sent
gearbox normal or short circuit to The valve can
FMI6 rounded Gnd not be activated
brake grounce Deactivate: The | Shifting to the
(VAGB) high side drive is | start gear takes
OK long time
10. VOLVO I-SHIFT TRANSMISSION GSECU FAULT CODES
g:g;:zg:g FIM LAMP CONTENT TEXT COMMENT CONSEQUENCES
SID231 | 2 | None S[';E ;iiﬁg : i Redundancy on J1587
CHECK Check Gear Only for
SID237 3 Stag‘([asir(lible Selector System EMS1.xx Start relay not working
at next stop vehicles
Program Gear Selector Not possible to engage
CHECK :
SID240 2 memory System failure Boot gear
SAE J1708
SID250 |9 | None | 41567 data link ) ) )
Program Gear Selector Not possible to engage
CHECK : -
SID253 2 memory System failure gear
Gear Selector Not possible to engage
CHECK i -
SID254 | 12 Controller #1 | g0 8 e goar
Gear level Check Gear Not possible to
PSID9 12 CHECK . -
position Selector System engage/change gear
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SECTION 07: TRANSMISSION

PID/PPID | FM
SID/PSID | LAMP CONTENT TEXT COMMENT CONSEQUENCES
sensors at next stop
Fault displayed after
Check Gear ignition OFF. Risk of
Output actuator ) battery discharge if main
PSID36 ! (REPS) Selector System circuit breaker is not
at next stop o
opened when vehicle is
not used
Output actuator Check Gear
PSID36 12 b Selector System - Gearbox not supplied
(REPS)
at next stop
PSID42 2 None | Ignition signals - - Power supply always on
. Check Gear Only for
PSID200 9 None Data Link, Selector System AMT-C, Affects RT only (can be
MID128 sent for VT)
at next stop Boot
. Check Gear Only for
Data Link, Affects RT only (can be
PSID201 9 None MID144 Selector System AMT-C, sent for VT)
at next stop Boot
. Check Gear
Data Link, Affects RT only (can be
PSID205 9 None MID130 Selector System Boot sent for VT)
at next stop
Only when
Data Link sec;%r:d Not possible to switch
PSID214 | 9 None ' - 9 : to/from secondary gear
MID249 selector is
. lever
installed,
Boot
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SECTION 07: TRANSMISSION

11. SPECIFICATIONS

ALLISON AUTOMATIC TRANSMISSION WITH OR WITHOUT RETARDER

Coaches & Commercial use
Allison B500

Gross iNPUt POWET (MAXIMUM) ..eeuveeeitereieeeestreesreesteesseeessesesseeesseesseesssessssesessssessseesssessssessnseen 500 HP (335 kW)
Gross iNnput torque (MaXIMUM) ...cveeeieieeiieesieeesieeeseeeseeeseeesreeesseeesseeessseessseessseesnseeenseesnns 1525 Lbf-ft (2068 Nm)
Rated input speed (MiNIMUM-MaXIMUM) .....oooiiiiiieeie e eee e seeesreesreesnseeesnaeesneesnees 1600-2300 rpm

X3-45 VIP, H3-45 VIP motorhomes. Private use
Allison MH4000

Gross iNPUt POWET (MAXIMUM) ...ccuveeeieeeeiirestieesreesteeeseeessesessseesseessesansessssesessssessseesssessssessnsees 525 HP (392 kW)
Gross input torque (MaXIMUM) ...eveeeiieeiieesieeesieeeseeeseeeseeesreeeseeeessaeessseessseesnsesensesenseesns 1650 Lbf-ft (2237 Nm)
Rated input speed (MiNIMUM-MaXIMUM) .....ooiiiiiiieeie e esee e seeesreesreeenreeesaneesneesnees 1600-2300 rpm
Mounting:

[ 0 To = USRS SAE #1 flywheel housing, flex disk drive
Torque converter:

13 01U SPRSSRS One stage, three element, polyphase
S = 1L (0 (0 TU L= - o SR TC 551-1.8
Lockup clutch with torsional damMPET..........cueeiieiiiie e e e e e e e s rreeennneenns Integral/standard
Gearing:

B, 012 USSR Patented, constant mesh, helical, planetary
Ratio:

] £ TP 3.51:1
ST oo ] o BRSPS 1911
121 SRR 1.43:1
0T 3 1 o USRI 1.00:1
1 110 PRSPPSO 0.74:1
S 4 SRR 0.64:1
REVEISE. ...ttt e e oo e e oot e e Rt e e e e e e n et e e e R e e e e e e e e e e nn e e e e nrn e e e nneeeanee 4.80:1

Total coverage®:
LSS o 1T= o PRSP 5.48:1

0 Gear ratios do not include torque converter multiplication.

Oil System:

L@ 18 1Y/ o1 TSRS TRANSYND, TES295, TES389
Capacity (excluding external CIFCUILS)........cououerareieiiieriee e see e Initial fill 47 US qts (45 liters)
Ol CBNGE ...ttt ettt ettt e s e e e s ate e e bt e e beeeaeeeeneeesnneeanneeanneeaaneeans 24 US qts (23 liters)
Oil change (With Fetarder) ..........oo e 27.6 US gts (26.5 liters)

Total coverage is determined by dividing the highest gear ratio by the lowest gear ratio. Total coverage expresses the transmission
gear ratio versatility. Transmissions with a larger total coverage number have a wider variety of available ratios.
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SECTION 07: TRANSMISSION

Qil Filters:

Y =1 Allison Transmission
1 01 SRS Disposable cartridge
VOLVO I-SHIFT TRANSMISSION

Oil System:

L@ o o= 1 T [P 16 US qts (15 liters)
Oil Filter:

IVIBKE .ttt ettt ettt Rt e R et ea et R et R et R teeR e e Rt e eRe e eRe e eRe e eRe e eReeeneeeReenneenreenneennes Volvo
1 01 SRS Disposable cartridge
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