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SECTION 3 - CHASSIS & TURNTABLE

3.22 ROTARY COUPLING

Assembly/Disassembly

For detail assembly/disassembly instructions and seal replace-
ment of rotary coupling, contact JLG dealer.

MAF28990A
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1. Bracket 5. Nut

2. (Capscrew 6. Washer

3. (Capscrew 7. 0Oil Coupling
4. LockNut

Figure 3-27. Rotary Coupling Installation
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SECTION 3 - CHASSIS & TURNTABLE

3.23 SWING CONTROL SYSTEM

The swing control system uses the turntable swing angle sen-
sor in addition to the DOS proximity switch to prevent turnta-
ble swing while the axles are retracted. Swing will be allowed
to +/- 35 degrees (before the DOS proximity switch trips) to
facilitate positioning the turntable for transport of the
machine. Attempts to swing past this position will be disal-
lowed by the control system and the operator will be
prompted via the LCD display to swing in the opposite direc-
tion to return the boom behind the rear wheels. Once the
axles are extended the boom has 360 degree continuous turn-
table swing. If the turntable is swung past +/- 35° when the
boom is lowered into the transport position, the operator will
have to swing the turntable back within the rear wheels before
attempting to retract the axles. The DOS will work as described
below when the axles are extended.

3.24 CHASSIS TILT INDICATOR SYSTEM

The Chassis Tilt Indicator System measures the turntable angle
with respect to level ground. The tilt sensor (mounted to a
bracket on the side of the turntable near the boom pivot pin)
has three settings; 3.0° side tilt, 5.0 degree omni directional tilt,
and an 8.0° omni directional tilt.

The 5.0° omni directional angle setting is used for the purpose
of warning the operator by means of the chassis tilt light in the
platform display panel. Additionally when used in conjunction
with the Beyond Transport - Drive Speed Cutback System, the
tilt sensor will cause an alarm to sound and drive functions will
be disabled.

The 3.0° side tilt setting is used in conjunction with the main
boom length and when exceeded, imposes the same func-
tionality as the 5.0° omni directional setting plus prevents
boom telescope out. The side tilt setting is ignored when the
main boom length is less than 1477.7 inches in the 500 |b
mode or 1442.8 inches in the 1000 Ib mode.
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The 8.0° angle is used exclusively for the purpose of automati-
cally shifting the drive motors to the maximum displacement
position (slow speed).

The control system responds to indicated angle readings 0.3°
smaller than the required angles to account for calibration and
sensor variation.

3.25 AUXILIARY POWER SYSTEM

The auxiliary power system is intended as a secondary means
of moving the boom in the event of primary power loss. This
system uses an electric motor/pump unit powered by two12V
batteries capable of operating all functions except drive, con-
trolled arc, controlled boom-angle, and envelope tracking.

During main lift up or down functions, no other functions are
permitted and during main lift up functions, automatic plat-
form leveling is not active but jib leveling is active. To reduce
the demand on the battery and therefore extend the run time
of the system, the auxiliary power functionality differs from
the primary power functionality. The auxiliary power main lift
down function supplies pilot pressure to the main lift cylinder.
This allows gravity to lower the boom. The system redirects
discharge oil from the main lift cylinder to retract the main
telescope cylinder. At high main boom angles the envelope
may be encroached during lift down requiring the operator to
use main telescope in.

When the main boom is retracted to the transport length, the
main telescope in valve is dropped out and lift down is oper-
ated alone allowing the platform to reach the ground. This not
only greatly reduces the power required for these functions
but also lowers the boom within the envelope regardless of
starting position. Jib lift down function may then be operated
allowing the platform to reach ground level. Envelope control
and moment control remain active during the auxiliary power
function.
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SECTION 3 - CHASSIS & TURNTABLE

3.26 WATERIN FUEL SENSING SYSTEM (OPTIONAL)

The Water in Fuel Sensing System detects when there is an
excessive amount of water in the fuel and sets a DTC code in
the JLG Control System to alert the operator and/or service
technician.

When a Water in Fuel condition occurs, the machine will
respond in the following way:

+ The engine will shut down automatically.
« The JLG Control System will set DTC 4375 - Water in Fuel

+ An alarm will sound from the active control station (ground
or platform)

- Ifin platform mode, the Low Fuel Indicator will flash

Engine Restart will be permitted after the machine senses the
Water in Fuel condition, but will only run for 2 minutes and the
engine will shut down again. This restart process will continue
until the Water in Fuel condition is corrected.

3.27 DEUTZ TURBOCHARGER OPERATION

Good engine operating procedures are essential to prolong
turbocharger life.

Particular attention to oil system and air system will eliminate
the two main causes of turbocharger failure. To prevent this
Operators/Owners must ensure that:-

1. Air and oil filters are checked regularly to the manufac-
turer's specifications.

2. Engine maintenance intervals are adhered to.

3. Engine and equipment are operated in such a way that
is not harmful to the life of the turbocharger.

Operating Practices

Operators and owners can get maximum service life from their
turbochargers if a few good practices are followed:

START UP

When starting the engine use minimum throttle and run in
idle mode for approximately one minute. Full working oil pres-
sure builds up within seconds but it is useful to allow the tur-
bocharger moving parts to warm up under good lubricating
conditions. Revving the engine within the first few seconds of
start up causes the turbocharger to rotate at high speeds with
marginal lubrication which can lead to early failure of the tur-
bocharger.

3-44

AFTER SERVICING

After servicing the engine or turbocharger, ensure the turbo-
charger is pre-lubed by adding clean engine oil into the turbo-
charger oil inlet until full. After pre-lubing, crank the engine
without firing (engine/fuel pump stop out) to allow oil to cir-
culate through the full system under pressure. On starting the
engine, run at idle for a few minutes to ensure the oil and bear-
ing systems are operating satisfactorily.

LOW AIR TEMPERATURES & INACTIVE OPERATION

If the engine has been inactive for some time or the air tem-
perature is very low, crank the engine first and then run at idle.
This allows the oil to circulate throughout the full system
before high loads and speeds are applied to engine and turbo-
charger.

SHUT DOWN

Before shutting the engine down, let the turbocharger cool
down. When an engine runs at maximum power/high torque,
the turbocharger is operating at very high temperatures and
speeds. Hot shut down can cause reduced service life which is
avoidable by a minute or two of idling. Most mobile equip-
ment applications include an adequate cooling period during
parking or mooring procedures.

Allow the engine to idle for 1-5 minutes to allow the high tem-
peratures and speed to reduce and thus prolong the life of the
turbocharger.

ENGINE IDLE

Avoid running the engine for long periods in idle mode
(greater than 20-30 minutes). Under idling conditions low
pressures are generated in the turbocharger which can cause
oil mist to leak past seals into the two end housings. Although
no real harm is done to the turbocharger, as load is applied
temperatures increase and the oil will start to burn off and
cause blue smoke emission problems.

In the picture above you can see discoloration on the shaft
caused only by heat. If the engine is allowed to Idle for a
period of time, lube oil will continue to flow cooling the tur-
bine shaft.

You can also see spots on the turbo where grooves have been
“worn” in to the turbine shaft at the point where the radial
bearing sits. Dirty oil/contaminates in the oil can become
trapped in between the radial bearing and the surface of the
shaft becoming abrasive and ultimately grinding away the
material.
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SECTION 3 - CHASSIS & TURNTABLE

3.28 DIESEL EXHAUST FLUID (DEF) TANK
Refer to Figure 3-28. and Figure 3-29.

Diesel exhaust fluid (DEF) is a urea solution consisting of 32.5%
urea and 67.5% deionized water. DEF is used in selective cata-
lytic reduction (SCR) to lower nitrogen oxide (NOx) concentra-
tion in exhaust emissions.

DEF is temperature sensitive in storage. If stored between 75°F
(24°C) and 12°F (-10°C), it can be stored for 2 years. In the
machine’s DEF tank, the storage life is 4 months. After 4
months, the DEF must be drained from the tank, properly dis-
posed of, and the tank cleaned and flushed. If the machine has
been idle in an extreme cold environment (-40° to 32°F [-40° to
0°C]), the interval is reduced to 2 months.

NOTE: DEF freezes at 12°F (-11°C).
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Cleaning and Flushing the Tank

If contaminated fluid or foreign material is found in the tank,
the tank must be cleaned. Use the following procedure for

cleaning.

1. Remove the DEF tank drain plug, and drain any fluid into
a suitable container. Dispose of fluid properly.

2. C(Clean the header with a mixture of warm water and a
light petroleum based soap.

3. Clean DEF tank with a high pressure washer, or flush
tank with hot water for five minutes and drain water.

4. If DEF fluid lines are contaminated, tag and remove the
lines from the DEF pump module and flush with a mix-
ture of warm water and a light petroleum based soap.

5. Refill DEF tank with water until it overflows. Completely
flush tank with water.

6. Empty DEF tank, and dispose of contaminated water
properly.

7. Rinse the tank and all soap residue with deionized or

distilled water and allow to air dry.
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SECTION 3 - CHASSIS & TURNTABLE

SEE DETAIL A

.

@oJ

DEF TANK

Uil

DEF SUPPLY MODULE

PIN OUT FORTHIS CONNECTION

BACKFLOW

COOLANT REFILL

a
=
)
a
O
T

COOLANT SUPPLY —

DETAILA

MAF30840

Figure 3-28. Diesel Exhaust Fluid (DEF) Tank - Sheet 1 of 2
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SECTION 3 - CHASSIS & TURNTABLE

PIN 1 PIN 3
= P
~ \‘\
|
/ - P I
P
\
|
|
PIN 4 = PIN 2

Table 3-5. Connector TYCO HDSCS 4POL

PIN1 12-24VDC
PIN2 CAN Low
PIN3 CANHigh
PIN4 GND

MAF23340

Figure 3-29. Diesel Exhaust Fluid (DEF) Tank - Sheet 2 of 2
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SECTION 3 - CHASSIS & TURNTABLE

3.29 GENERATOR

Every 250 hours

Check drive belt tension every 250 hours of operation,.

Figure 3-30. Generator Belt Tension

Every 500 hours

Service generator brushes and slip rings every 500 hours of
operation. Hostile environments may require more frequent

service.

Overload Protection

A CAUTION

STOP ENGINE WHENEVER CHECKING OR INSPECTING CIRCUIT BREAKER.

The circuit breaker protects generator windings from over-
load. Generator output stops if circuit breaker opens.

If circuit breaker continues to open, check for faulty equip-
ment connected to platform receptacles.

BREAKER

MAE23780

Figure 3-33. Generator Circuit Breaker Location (If
Equipped with 4000W)

Figure 3-31. Generator Brushes and Slip Rings

Blow out inside of generator every 500 hours of service. If

operating in a hostile environment, clean monthly.

CIRCUIT
BREAKER

MAE25390

Figure 3-32. Generator Cleaning
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Figure 3-34. Generator Circuit Breaker Location (If
Equipped with 7500W)
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SECTION 3 - CHASSIS & TURNTABLE

Inspecting Brushes, Replacing Brushes, and
Cleaning Slip Rings

INSPECTING BRUSH POSITION

Inspect brush alignment with slip rings. View alignment
through air vents in stator barrel. Brushes must ride com-
pletely on slip rings.

INSPECTING BRUSHES
1. Remove end panel. Inspect wires.

2. Remove brush holder assembly. Pull brushes from hold-

3. Replace brushes if damaged, or if brush is at or near min-
imum length.

CLEANING SLIP RINGS

1. Visually inspect the slip rings. Under normal use, the
rings turn dark brown.

2. If slip rings are corroded or their surface is uneven,
remove belt to turn shaft by hand for cleaning.

3. Clean rings with 220 grit emery paper. Remove as little
material as possible. If rings are deeply pitted and do not
clean up, consult generator factory service.

4. Reinstall belt, brush holderassembly, and end panel.

ers.
Brush Position on Slip Rings
Acceptable Unacceptable
Note: Brushes must ride completely on slip rings.
1
—
1/4in (6 mm)
or Less - Replace
K 7/16in-1/2in
(11 - 12 mm) New
1. Brush Holder Assembly
2. Brushes
3. SlipRings
Figure 3-35. Inspecting Generator Brushes, Replacing Brushes, and Cleaning Slip Rings
31215067
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SECTION 3 - CHASSIS & TURNTABLE

Troubleshooting

Table 3-6. Troubleshooting

Trouble Remedy

No generatoroutput at platform ACreceptacles. | Besure generator control switchisturned on atplatform.

Checkand secure electrical connections at platform, generator, and control box.

Be sureallequipmentis turned off when starting unit.

Reset circuit breaker CB1.

Check plug PLG3 connectionand/or connections at receptaclesRC3and RC5.

Besure + 12 volts DCinput voltage is being supplied to control box.

Checksliprings, wiring to brushes, and brush position onslip rings. Install new brushes if necessary.

Disconnect leads 12 and 13 from brushes, and check continuity across slip rings (nominal reading is 26 ohms).
Replace generator if rotor is open.

Disconnect stator weld leads 1, 2,and 3 from circuit breaker CB1, and check continuity between leads. Replace
generatorif necessary.

Disconnect plug PLG4 and check continuity between exciterleads 5 and 6. Replace generator if necessary.

Check powerboard PC1 and connections, and replace if necessary.

Check control board PC2 and connections, and replace if necessary.

Low generator outputat platform ACrecepta- Verify generatoris running at 3600 rpm (60 Hz) or 3000 rpm (50 Hz).
cles.

Checksliprings, wiring to brushes, and brush position onslip rings. Install new brushes if necessary.

Disconnect leads 12 and 13 from brushes, and check continuity across slip rings nominal reading is 26 ohms).
Replace generator if rotor is open.

Disconnect statorweld leads 1,2,and 3 from circuit breaker CB1,and check continuity between leads. Replace
generatorif necessary.

Disconnect plug PLG4 and check continuity between exciter leads 5 and 6. Replace generator if necessary.

Check powerboard PC1 and connections, and replace if necessary.

Check control board PC2 and connections, and replace if necessary.

High generator outputat platform ACrecepta- Verify generatorisrunning at 3600 rpm (60 Hz) or 3000 rpm (50 Hz).
cles.

Checksliprings, wiring to brushes, and brush position onslip rings. Install new brushes if necessary.

Check power board PC1 and connections, and replace if necessary.

Check control board PC2 and connections, and replace if necessary.

Erraticgenerator outputatplatform ACrecepta- | Checkand secure electrical connectionsat platform, generator,and control box.
cles.

Verify generatoris running at 3600 rpm (60 Hz) or 3000 rpm (50 Hz).

Checkslip rings, wiring to brushes, and brush position onsslip rings. Install new brushes n necessary.

Disconnect leads 12 and 13 from brushes, and check continuity across slip rings nominal reading is 26 ohms).
Replace generatorif rotor is open.

Check powerboard PC1 and connections, and replace if necessary

Check control board PC2 and connections, and replace if necessary
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SECTION 3 - CHASSIS & TURNTABLE

Generator Disassembly and Assembly

Refer to Figure 3-60. and Figure 3-61. to determine if trouble is
in stator, rotor, control box, or combination of these compo-
nents.

1. Rotor
2, Stator Assembly

A CAUTION

DO NOT DAMAGE ROTOR OR STATOR WINDINGS DURING DISASSEMBLY AND
ASSEMBLY PROCEDURE.

DISASSEMBLY

1. Mark and disconnect all electrical leads, secure using
cable ties.

2. Remove brush holder assembly.
3. Disassemble generator parts shown in Figure 3-59.

4. Clean all parts with approved solvent and dry with com-
pressed air, If applicable.

ASSEMBLY
1. Assemble generator parts using torque values in table.

2. Reconnect all leads. Use cable ties to secure leads away
from moving or hot parts.

APPLY MEDIUM STRENGTH %
THREADLOCKING COMPOUND :
OR EQUIVALENT TO SCREW

BEFORE INSTALLING.
B0

REMOVE BRUSH HOLDER
BEFORE DISASSEMBLING
ROTOR AND STATOR.

APPLY SAE 30W OIL TO BOTH ENDS
OF STUDS BEFORE INSTALLING.

TOOL NEEDED TORQUES

== :]a:o
=B r——= A | 95inlbs. (107 Nm)
:;é{:,o 38 ft.lbs. (52 Nm)
B (BELT TENSIONER)

Figure 3-36. Generator Disassembly and Assembly

31215067
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SECTION 3 - CHASSIS & TURNTABLE

RC5

Resistance Values

a)
b)

c)
d)

Tolerance - £10% unless specified

Condition - 70°F (21°C); cold
machine (no warm-up)

Wiring Diagram

Stop generator before checking
resistance

R1

26 ohms

R2

1 .ohm

R3thruR5 | Less than 1 ohm

RC2/PLG2
|
RC31—4 >>1< et
ol RC31-9 S @ e’
" < RC31-7 - >>—‘
Q< RC31-3 P(1 RC31 8>‘ 2 R
? ce 5
POWER PCB 5 22
27
T A E\V <A
200 B
ve or @
V_\_V
fmmmmmmm e f«— V7
BELT DRIVEN ! V8, Waveform B
12 ’
GENERATOR ONLY || 75 \16117
PLG3 \|/RC3 Y A —
l 75 RC1-9 >>72 |
A <RCI-7T o .y -
g Lo _
'B < RCI-8 5 5 5 2 elt2oe—
; 42 | ¥ x o RC1—1 >L
<< Re1-5
! PC2
A" B 'C MNPUT VOLTAGE
W v . ISUPPLIED BY
S @ & |CUSTOMER CONTROL PCB
> 22
S
+ O |
= I
> |
~ l
" l
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Figure 3-37. Generator Troubleshooting Circuit Diagram (Sheet 1 of 2)
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SECTION 3 - CHASSIS & TURNTABLE

Test Equipment Needed: Amperage Readings
a) Tolerance - 5% unless specified

b) Condition - 70°F (21°C); cold
machine (no warm-up); no load

il 1 amps DC (60 Hz)
No greater than 3.5 amps DC under load

12 1 amps DC (60 Hz)
No greater than 3.5 amps DC under load a) Tolerance - 110% unless
specified

b) Condition - 70°F (21°C); cold
machine (no warm-up); no load

Voltage Readings

c) - Weld/power rpm unless specified

d) Reference - single arrow:
reference to circuit common
(lead 42); double arrow:
reference to points indicated

e) Wiring Diagram

V2, R2 \Al Rotor: +25 volts DC at no load
PLG4/RC4 / +20%; +75 volts DC at full load
+10%

V2 Exciter: 150 volts AC
V3 Voltage Feedback: 240 volts AC |
It V4 Output (Odd Leg): 245 volts AC
V5 Output: 120 volts AC

V6 Generator Enable: +12 volts DC
when generator is enabled (On); 0
volts DC when not enabled (Off)

v7 Shutdown Signal: +12 volts DC
when shutdown is latched; O volts
DC when not latched

V8 PWM Signal: 0 to +15 volts DC

: /]
: e
' /

: /

5 EXCIER | 4

/

V3

V1, R1

V4, Waveform A V5

7 }j\ 27

R4 R5

Figure 3-38. Generator Troubleshooting Circuit Diagram (Sheet 2 of 2)
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SECTION 3 - CHASSIS & TURNTABLE
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Figure 3-41. Power Board PC2 Electrical Circuit Diagram (Sheet 1 of 2)
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| SWL SETTINGS

CLOSED
I opEN

L

FIELD I
IN

FIELD I
ouT

+16U

R37

-15u

R40

A2l 22
ey
Q7&i} { A3 |
Ra1 C12 }7
D13y,
L
D [SCHRG

= 60 HZ
50 HZ

\
\
\
_

+180.

-
5
©

+15U

TPi;
1

-15

TP]>
S.

1P1
>
GND

5 |p2
4J7 E D14
i )

GND
PLM
DRIVE

1

AG1
P
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Figure 3-42. Power Board PC2 Electrical Circuit Diagram (Sheet 2 of 2)
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SECTION 3 - CHASSIS & TURNTABLE

Lead Connection List for Generator

NOTE: Table shows physical lead connections and should be used

3-58

NOTE: Apply small amount of dielectric grade, non conductive
electric grease to connectors where factory-applied grease

with circuit diagram (table replaces wiring diagram).

Table 3-7. Lead Connection List for Generator

had been present.

Leads Connections

1A STATORTOCB1

2A STATORTOCB1

3A STATORTOCB1

4A STATORTOTE1 (C)

5A STATORTORC4(3)

5B PLG2 (C)TOPLG4(3)

5C RC2(C)PLG31(8)

6A STATORTORC4 (4)

6B PLG2 (D) TOPLG4 (4)

6C RC2(D)PLG31(9)

9A RC5 (B) TO PLG3 (B) (Customer Supplied)
98 RC3(B) PLG1 (8)

12A PLG2 (E)TOPLG4 (5)

12B RC2(E) PLG1(9)

12C RC4 (5) TO BRUSH

13A PLG2 (F)TOPLG4 (6)

13B RC2(F)PLG31 (4)

13C RC4 (6) TO BRUSH

15A PLG1 (6) TOPLG31(6)

16A PLG1 (3)TOPLG31(1)

17A PLG1(4)TOPLG31(2)

21A CB1TOTE1 (F)

21B PLG2 (A) TOPLG4 (1)

21C PLG1 (1) TORC2 (A)

21D RC4(1)TOCB1

22A CB1TOTE1 (E)

22B PLG2 (B)TOPLG4(2)

22C PLG1(2) TORC2 (B)

22D RC4(2)TOCB1

2A CB1TOTE1 (D)
42A RC5 (C) TOPLG3 (C) (Customer Supplied)
428 RC3(C) TOCONNECTIONPOINT 1
42C PLG31 (7) TOCONNECTIONPOINT 1
42D PLG1 (5) TOCONNECTIONPOINT 1
4)F END BELL SHROUD TO ENGINE MOUNT
426 CHASSISTOTE1 (B)
43A RC5 (A)TOPLG3 (A) (Customer Supplied)
43B RC3(A)TOCONNECTIONPOINT2
43C PLG31 (3) TOCONNECTIONPOINT 2
43D PLG1 (7) TOCONNECTION POINT 2

31215067



SECTION 3 - CHASSIS & TURNTABLE

3.30 GENERATOR PULLEY

Removal

1. Remove the hardware securing the pulley belt tensioner
assembly (1) to the generator (4) and remove pulley belt
tensioner.

2. Remove hardware attaching tapered bushing (2) to the
pulley (3) and remove tapered bushing and pulley from
the generator shaft.

NOTE: The Generator approximately weighs 106.9 Ib (48.5 kg).

3. Using suitable lifting equipment, adequately support
engine assembly weight along entire length.

4. Remove the hardware securing generator (4) to the

engine and remove generator from engine assembly.
Installation

1. Install generator (4) to the engine and secure with hard-
ware.

2. Install generator pulley (3) and tapered bushing (2) on
the generator shaft and secure with hardware. Torque
hardwares to 8.8 ft. Ibs. (12 Nm).

NOTE: Ensure that generator pulley is aligned with engine pulley.

3. Install pulley belt tensioner assembly (1) to generator

and secure with hardware.

=\e

72
&
&y
9
3
N v/"
AN

I

&

MAF31390

Figure 3-43. Generator Pulley
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SECTION 3 - CHASSIS & TURNTABLE

SEE DEATIL B SHIPPED WITH BASE ENGINE.
INSTALL ON TURNTABLE
BRACKETS

ZIPTIE HARNESS TO
ELECTRICAL HARNESS SUPPORT
BRACKET

COOLANT SUPPLY
PORT

T-FITTING TO SCREEN
COOLANT RETURN
PORT
ENGINE TRAY JACK
CRANK HANDLE,
COOLANT RETURN DETAIL A SUPPLIED WITH JACK
FROM DOSING MODULE
COOLANT RETURN
FROM DEF TANK
DETAILB MAF27820

Figure 3-44. Engine Installation and Diesel Exhaust Fluid (DEF) System (T4F & Stage IV) - Sheet 1 of 6
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SECTION 3 - CHASSIS & TURNTABLE

SEE DETAIL C
TANKVENT

FUEL RETURN
FROM ENGINE

SUPPLY FUEL LINE
TANKTO PRE-FILTER

DEF SUPPLY MODULE

SUPPLY FUEL LINETO
SECONDARY FUEL
FILTER ON ENGINE

INSTALL FUEL PUMP
SUPPLIED WITH ENGINE

SUPPLY PREFILTER
TO FUEL PUMP

DETAILC

MAF27830

Figure 3-45. Engine Installation and Diesel Exhaust Fluid (DEF) System (T4F & Stage IV) - Sheet 2 of 6
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SEE DETAILD

DEF FLUID SUPPLY
SUPPLY FUEL LINE

z RETURN FUEL LINE

\ DEF COOLANT SUPPLY LINE

DEF COOLANT RETURN LINE

DETAILD

COOLANT RETURN TO
TEE FITTING ON OUTBOARD
SIDE OF ENGINE

PLACE THRUST WASHER UNDER
ENGINE TRAY PIVOT

=

L—__li_e )

DEF SUPPLY FROM OUTLET

/PORT ON SUPPLY MODULE
ﬁ COOLANT SUPPLY TO DOSING
MODULE FROM TEE FITTING
7 /UNDER ENGINE
Dy 3

MAF27910

Figure 3-46. Engine Installation and Diesel Exhaust Fluid (DEF) System (T4F & Stage IV) - Sheet 3 of 6
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V-BAND CLAMP AND GASKET
TO BE SUPPLIED WITH ENGINE

HARDWARE TO MOUNT BATTERY
CABLE TO GLOW PLUG RAIL

ROUTE SUPPLY AND /
RETURN FUEL LINE
THROUGH P-CLAMP

DETAILF MAF29080

Figure 3-47. Engine Installation and Diesel Exhaust Fluid (DEF) System (T4F & Stage IV) - Sheet 4 of 6
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TORQUE TO 40 IN-LBS (4.5 Nm)

TORQUETO 40 IN-LBS (4.5 Nm)

COOLANT SUPPLY CONTROL
VAVLVE TO SCREEN

1

L

Y T =1\
iy )

COOLANT SUPPLY TO DEF TANK
DEF COOLANT RETURN LINE

DETAIL G

MAF27920
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Figure 3-48. Engine Installation and Diesel Exhaust Fluid (DEF) System (T4F & Stage IV) - Sheet 5 of 6
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SEE DETAIL H

CENTER HORIZANTALLY ON

Bussmann

L — peraH— — —

MAF27930

Figure 3-49. Engine Installation and Diesel Exhaust Fluid (DEF) System (T4F & Stage IV) - Sheet 6 of 6
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3.31 DEUTZ ENGINE WITH DIESEL EXHAUST FLUID
(DEF)

Engine Oil

Engines equipped with Exhaust After Treatment (EAT) systems
require the use of low-ash engine lubricating oils.

Lubricating oil that is not "low-ash" rated can contain sulphate
and oxide ashes from metal-organic additives which will sig-
nificantly shorten the life span of diesel particle filters. Phos-
phor from wear-protection additives as well as sulphur and
sulphur compounds negatively influence the catalyst activity
in exhaust gas post-treatment systems.

NOTICE

LOW-ASH ENGINE LUBRICATING OILS ARE RECOMMENDED FOR SCR EXHAUST
AFTER TREATMENT SYSTEMS.

NOTICE

USE OF NON-APPROVED LUBRICATING OIL WILL RESULT IN VOIDED WAR-
RANTY COVERAGE.

Diesel Fuel

Engines equipped with an SCR system (Selective Catalytic
Reduction) may only be operated with sulphur-free diesel
fuels (EN 590, ASTM D975 Grade 2-D S15, ASTM D975 Grade 1-
D S15 or heating oil in EN 590 quality). Otherwise compliance
with the emission requirements and durability is not guaran-
teed.

In a warranty case the customer must prove by a certificate
from the fuel supplier that a released fuel was used.

HIGH SULPHUR CONTENT IN THE FUEL

Fuels with a sulphur content > 0.5% (m/m) (5,000 mg/kg)
demand a shorter lubricating oil change interval. Fuels with a
high sulphur content may not be used in engines with exhaust
gas after-treatment. Fuels with a sulphur content > 1.0% (m/
m) are not permissible due to high corrosion and considerable
shortening of the engine life. Low-ash / low SAPS engine lubri-
cating oils (sulphate ash max. 1.0% (m/m)) may only be used in
engines without exhaust after-treatment systems if the sul-
phur content in the fuel does not exceed 50 mg/kg. However,
low-ash lubricating oils may be used in engines without
exhaust gas after-treatment systems up to sulphur contents of
500 mg/kg if the base number (TBN) is at least 9 mg KOH/g.

31215067

WINTER OPERATION WITH DIESEL FUEL

Special demands are placed on the cold behavior (tempera-
ture limit value of the filtrability) for winter operation. Suitable
fuels are available in winter.

Mixing with petrol is not permissible for safety and technical
reasons (cavitation in the injection system).

Diesel fuels up to -44 °C are available for an Arctic climate. The
addition of flow improvers to the diesel fuel is only allowed in
exceptional cases. The choice of a suitable additive and the
necessary dosing and mixing procedure must be discussed
with the fuel supplier. If only summer diesel fuel is available,
petroleum or kerosene can be added to the diesel fuel up to
30% (V/V) at low temperatures as shown in the diagram
below.

+32 o

+23 -5

*14 -10

30
(I 0 10 20 30 %

BE—

Figure 3-51. Mixing Petroleum With Summer Diesel Fuel

The mixing should take place in the engine tank. First pour in
the necessary amount of petroleum or kerosene, and then add
the diesel fuel.
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3.32 SELECTIVE CATALYTIC REDUCTION (SCR) - 1. The Selective Catalytic Reduction Indica-
tor will flash when standstill cleaning is 2
MACHINES USING DIESEL EXHAUST FLUID (DEF) equired g :\Qp
’ ()
Selective Catalytic Reduction (SCR) is an emissions control
used in diesel engines and requires operator interaction to 2. Move the machine to an suitable area free of flamma-
ensure proper operation of the system. bles and personnel that could be exposed to hot
o o ) ) exhaust. Launch the cleaning process by pressing the
The system injects liquid through a special catalyst into the SCR button on the Ground Console for 3 seconds. The
exhaust stream of a diesel engine. The liquid is automotive- Indicator Gauge will display the following screen.

grade urea, otherwise known as Diesel Exhaust Fluid (DEF).
The DEF sets off a chemical reaction that converts nitrogen

oxides into nitrogen, water and carbon dioxide (CO2), which is
then expelled through the engine exhaust pipe. r - 1

A
For peak operation, the SCR system must be cleaned using :' :g)

one of two methods, Standstill Cleaning and Maintenance ®
Regen Warm -Up.....

Standstill Cleaning. Standstill Cleaning is any cleaning
requested by the engine outside of the regular maintenance
window (for example, if the system detects crystallization in
the DEF solution). Maintenance Standstill Cleaning is cleaning
requested by the engine on the regular maintenance interval.

SCR technology is designed to permit nitrogen oxide (NOx)

reduction reactions to take place in an oxidizing atmosphere.

It is called “selective” because it reduces levels of NOx using 3.
ammonia as a reductant within a catalyst system. The chemi-

cal reaction is known as “reduction” where the DEF is the

reducing agent that reacts with NOx to convert the pollutants

into nitrogen, water and tiny amounts of CO2. The DEF can be

rapidly broken down to produce the oxidizing ammonia in the

exhaust stream. SCR technology alone can achieve NOx reduc-

tions up to 90 percent.

The Main Cleaning process will begin and last for
approximately 30 to 60 minutes. The following screen
will show that the process has begun and includes a sta-
tus bar that indicates the progress of the cleaning pro-
cess.

NOTE:  The system will reset the maintenance interval back to 0
hours after Standstill or Maintenance Standstill cleaning
events are performed.

Standstill Cleaning

The following conditions must be met to perform Standstill
Cleaning.

+ Machine must be stationary
+ Boom in the stowed position

+ No personnel in platform

+ Engine must be idling

+ Coolant temperature must be above 167°F (75° C)

- Diesel Exhaust Fluid (DEF) tank must not be frozen

« Machine in Ground Station mode

NOTE: Every standstill regenration slightly dilutes the engine oil
with fuel.The number of standstill regenration is therefore
monitored.
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4. After the cleaning process is complete, the engine will
run for approximately 5 minutes to allow the Engine and
Exhaust After Treatment (EAT) to cool down. The Indica-
tor Gauge will display the “Regen Complete" screen as
shown and the HEST indicator will no longer be illumi-
nated.

——

Regen
Complete

Maintenance Standstill Cleaning Initiation
Methods

Maintenance Standstill Cleaning can be started by one of two
methods, by using the Analyzer or SCR button on the Ground
Console. All the same conditions as outlined under Standstill
Cleaning must be met.

Cancelling Maintenance Standstill

Maintenance Standstill Cleaning will be stopped immediately
if:
« The Platform/Ground Select switch ‘is switched from
Ground to Platform mode
« Function switch is enabled to perform a boom function
» The Engine is powered down

If Maintenance Standstill Cleaning is interrupted, it must be re-
initiated.

If Maintenance Standstill Cleaning is interrupted, it must be re-
initiated and the Indicator Gauge will display the "Regen
Failed” screen-as shown.

31215067

Unsuccessful Cleaning Event

If there is an unsuccessful cleaning event, The SCR icon will
show on the display gauge. Possible causes of an Unsuccessful
Cleaning Event are:

+ Engine is not warmed up
- DEF tank s frozen

+ Machine functions operated during cleaning event in
progress

+ Other engine faults are active

The Indicator Gauge will display the “Regen Failed” screen as
shown. If the cleaning event has failed, it must be run again.

-1
=1

Regen Failed
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Table 3-8. Maintenance Standstill Cleaning

Standstill Cleaning Mac.hme Hours System Distress SCR Cleaning
Since Last . . Derate Comments
Levels . Light Light
Cleaning
Norml 0-500 Between500and 1000 hours, clean-
0 Operation -- -- None ingcyce canbeinitiated with JLG
p 500-1000 analyzer,
. _)
1 Standstil 4000119 - =|.)3 None
Required °
\ 4 .
0.5Hz Engine coolant temperature must
be>40°Cand DEFshouldbethawed
(EEe— . e
. |_) Machineplacedin before cleaning can beinitiated.
Warning - p)
2 1100-1125 il [ Creepand DTC
Level ° .
—_—— active
Continuous 0.5Hz
/\ Idle Lock. Boom Contact Deutz Dealer.
- .
3 ShutOff S1125 :'_)) FunctlonsLockeFI
Level ° OutandTrappedin
e
Blinking 3Hz Transport.
Table 3-9. Cleaning When Crystallization is Detected During SCR
Machine Hours Cleanin
Crystallization after - 9 System Distress |  SCR Cleaning
Levels Crystallization Initiation Light Light Derate
v Methods 9 9
. No Crystallization
NormalOperation Detected - -- -- None
o . 2D
Crystalllza.tlon DeFected 05 SCR Switch N =|~)) None
Standstill Required or Analyzer °
e
0.5Hz
- . - Machine placedin
(rystalhza.ltlon Detected 5600 SCR Switch / =|~)) CreepandDTC
Warning Level 1 or Analyzer ° .
_— active
Continuous 0.5Hz
I ) Idle Lock. Boom
Crystallization Detected Contact Deutz —")) FunctionsLocked
>600 =i .
Shut Off Level Dealer. ° OutandTrappedin
A =
Blinking 3Hz Transport.
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Table 3-10. Engine Fault Codes (Deutz Engine)

SPN FMI e Description Possible Cause Action
Code | Code

523927 | 3 40 7-3-3 | UB5;Shortcircuittobatteryerrorof actuator | Suspected Components: ECU PIN A04, A0S Checkwiring haressand connected loads on
relay 5. Shortcircuittobatteryerrorofactua- | Because theassignment of PINsis different pins A04, A05.
torrelay 5. ComponentsonPinA04,A05 can- | between the engine series, check the con-
notbe activated. Internal ECUpowerstage | nectedloadsinthe motor circuit diagram.
switched off.

523924 | 4 4 1-6-7 | UB2; Shortcircuit toground actuatorrelay 2. | Suspected Components: ECUPINAO1,K74and | Threshold forerror detection isaninternal ECU
ComponentsonPinA01,K74andK91cannot | K91. Becausetheassignment of PINsisdifferent | threshold. Check wiring harness and connected
beactivated. Internal ECU power stage between the engine series, check the con- loadson pinsA04, A05. Iferroris still present,
switched off. nectedloadsinthe motor circuit diagram. exchange ECU.

523925 | 4 43 7-3-1 | Shortcircuit togroundactuator relay 3 Com- | Suspected Components: ECU PINA88and K57.. | Threshold for error detectionisaninternal ECU
ponentson Pin A88and K57 cannotbeacti- | Because theassignment of PINsis different threshold. Check wiring harness and connected
vated. Internal ECU power stage switched | between the engine series, check the con- loadson pinsA88, K57. Iferrorisstill present,
off. nectedloadsinthe motor circuit diagram. exchange ECU.

523926 | 4 44 7-3-2 | UB4; Shortircuitto ground actuatorrelay4. | Suspected Components: ECUPINA90 Threshold for error detectionisaninternal ECU
ComponentsonPinA90cannotbeactivated. | Because the assignment of PINsis different threshold. Check wiring harness and connected
Internal ECU power stage switched off. between the engineseries, check the con- loads on pinA90. Iferrorisstill present,

nectedloads inthe motor circuit diagram. exchange ECU.

168 3 45 3-1-8 | Batteryvoltage: thevoltage measuredby | Battery voltage above wamning threshold Checkwiring haress and connected alternator.
ECUisoutofthe targetrange, systemreac- | (~38,9Volt), Short cutto battery possible.
tionisinitiated.

168 4 46 3-1-8 | Batteryvoltage: the voltage measured by - | Battery voltage below warning threshold, Checkwiring haress and connected alternator.
ECUisoutofthe targetrange, systemreac- - | Short cutto ground.
tionisinitiated.

168 2 47 3-1-8 | Batteryvoltage: thevoltage measuredby | IfBatteryvoltage (Ubatt_U) >17Vor31Vfor | Checkwiringharessand connected alternator.
ECUisout ofthe targetrange, system morthan=0.5secawarningis generated.
reactionisinitiated. Battery voltage above warning threshold.

523912 | 4 73 7-2-2 | @engines < 4l:Throttlevalveerror,Open | The sensedraw voltage valueisbelow the mini- | The sensed raw voltage value DPM_uRawBr-
Load or Short cut to Battery, blocked valve or | mumthreshold. nDVDsP is above the minimum threshold
wrong control signal for valve. @ engines DPM_SRCBrDVDsP.uMin_C@CRT < 4l: check
with Burner T4i: Pressure Sensor error after throttle valve @ engineswith BurnerT4i: check
valve (DV2), lower limitreached. back-pressure valve.

639 14 84 2-7-1 | CANbus0: the ECUis not allowed to send CANBus Off error; CAN O (Customer CAN). Threshold for error detection isaninternal ECU
messages, because the status "BusOff"is threshold. Bus Off bitfor CAN Anodeisset.
detected. Check wiring of CAN bus and if necessary repair

it, check connection cable and if necessary
repair or replaceit, check resistancein CAN lines
(1200hm).

1231 14 85 2-7-1 | CANbus 1:the ECUis notallowed to send CANBus Offerror; CAN 1 (Diagnostic CAN) Threshold for error detectionisaninternal ECU
messages, because the status "BusOff"is threshold. Bus Offbit for CAN Bnodeis set.
detected Warning, no diagnostic with SER- Check wiring of CAN bus and if necessary repair
DIA2010possible. it, check connection cableandif necessary

repair or replaceit, check resistancein CAN lines
(1200hm).

1235 14 86 2-7-1 | CANbus2:the ECUis notallowed to send CANBus Offerror; CAN 2 (Engine CAN) Threshold for error detection isaninternal ECU
messages, because the status "BusOff"is threshold. BusOffbitfor CANCnodeis set. Check
detected. Warning, depends on engine, EAT. wiring of CAN busand if necessaryrepairit,

check connection cable and if necessary repair
orreplaceit, checkresistancein CANlines (120
Ohm).
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Table 3-10. Engine Fault Codes (Deutz Engine)

SPN | FMI Deutz | Blink Description Possible Cause Action
Code | Code

102 2 89 2-2-3 | Chargeair pressure messured by sensoris | Chargeair pressure above shut offthreshold. | Check waste gate systemifnecessaryreplace

above the shut offthreshold. TC, check CACifall channels are clean, check
chargeair pipingifnecessery.!!Ifan error
occurs, always check the deltaP sensor and the
Venturi tube for damage or contamination
because problemsat this point can lead to this
resulterror.!!

10 1 93 2-2-5 | Coolanttemperature sensor: the voltage of | Suspected components: wiringharness, cool- | Check wiringhamessand connected Coolant
thesensor measured by ECUis outofthetar- | anttemperature sensor. Temp Sens.
getrange.

10 3 9% 2-2-5 | Coolanttemperature sensor: the voltageof | Shortcutto powersupply oropenload. Check sensorand ifnecessaryreplaceit, check
the sensor measured by ECUis out of the tar- connection cable and if necessary repair or
getrange (signal range check high) replaceit.

110 4 97 2-2-5 | Coolanttemperature sensor: the voltage of | Voltage Surveillance hasfound shortcut to Checksensorandifnecessaryreplaceit, check
thesensormeasured by ECUis out of the tar- | Ground at Coolant Temperatur Sensor. connection cable and if necessary repair or
getrange (signal range check low) replaceit Measure Voltage at Coolant Tempera-

ture Sensor and renew harnessif needed.

110 0 98 2-3-2 | Coolanttemperature: the coolanttempera- | Coolingtemperature too high. Coolant tem- (leanradiator, check fan drive, check coolant
ture calculated by ECUis abovethetarget | perature above warning threshold level, check cooling systemin general, check
range; the ECU activates a system reaction thermostat function, check water pump

110 0 99 2-3-2 | Coolanttemperature: the coolant Coolant temperature above shut offthreshold. | Cleanradiator, check fan drive, check coolant
temperature calculated by ECUis above the level, check cooling systemin general, check
targetrange. The ECUactivatesa system thermostat function, check water pump
reaction

m 1 101 2-3-5 | Coolantlevel:the coolant level calculated by | Coolantleveltoolow, leakagein coolingsys- | Check coolantlevel, inspect cooling system for
ECUisunderneath theallowed minimum. - | tem, sensor defective, wiringdamaged. leakage andif necessary repairit, check sensor

and wiring

3224 9 130 | 5-9-7 | TimeoutErrorof CAN-Receive-FrameAT11G- | Failure ofthe CAN Bus message NOXsensorandsensor connection check
1Vol; NOX sensor (SCR-system upstream cat;

DPF-system downstream cat)

3234 2 138 | 1-1-4 | DLCErrorof CAN-Receive-Frame AT101Vol | Failure ofthe CAN Bus message NOX downstream sensor and sensor connection
NOX Sensor (SCR-system downstream cat; check
DPF-system downstream cat); length of
frameincorrect

3234 9 139 | 1-1-7 |TimeoutError of CAN-Receive-Frame Failure ofthe CAN Bus message NOX downstream sensor and sensor connection

AT10G1Vol; NOX sensor (SCR-system down- check
stream cat; DPF-system downstream cat)

523942 9 141 7-6-7 | Timeout Error (BAM to BAM) for CAN- Defective Noxsensor, faulty parameterization. | NOXdownstream sensorand sensorconnection
Receive-Frame AT10GCVol2 information, check.
(alibration message 1of the after catalyst
NOxsensor has failed. Factors & Sensorcali-
bration for NOX Sensor (SCR-system down-
stream cat, DPF-system downstream cat)

523943 | 9 142 | 7-6-7 |TimeoutError (PCK2PCK)for CAN-Receive- | The faultis detected whenatimeouterrorin NOX downstream sensor and sensor connection
Frame AT10GCVol2 information; factors& | packet 2 of NOxSenVol2Rxframe occurs. check
Sensorcalibration for NOX Sensor (SCR-sys-
tem downstream cat; DPF-system down-
stream cat)

523211 9 164 | 3-3-1 | TimeoutErrorof CAN-Receive-FrameEBC1 | notused notused

523704 | 12 167 | 6-1-5 | TimeoutErrorof CAN-Transmit-Frame EEC3 | Timeout Error (Missing CAN Bus message) Check wiring haressand customer nodes
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Table 3-10. Engine Fault Codes (Deutz Engine)

SPN FMI Deutz | Blink Description Possible Cause Action
Code | Code
523935 | 12 168 | 7-6-3 | TimeoutErrorof CAN-Transmit-Frame Faultis detectedif aTimeOutofthe EEC3VOLT | Checkwiringharnessand customer nodes
EEC3VOL1; Engine send messages frame has occured.
523936 | 12 169 | 7-6-4 | TimeoutError of CAN-Transmit-Frame Timeout Error (Missing CAN Bus message) Checkwiring harness and customer nodes
EEC3VOL2; Engine send messages
523240 | 9 179 | 5-2-7 |TimeoutCAN-message FunModCtl;Func- | Timeout Error (Missing CAN Bus message) Check CANBus cabling (Bus sheduling, polarity,
tion Mode Control short circuit, powerinterrupt), test protocol of
receiver, check CANfunctional range.
523216 | 9 198 | 3-3-7 | TimeoutErrorof CAN-Receive-Frame Timeout Error (Missing CAN Bus message) Checkwiringharnessand customer devices
PrHtEnCmd; pre-heat command, engine
command
523766 | 9 281 1-1-8 | Timeout Error of CAN-Receive-FrameActive | notused notused
TSC1AE
523769 | 9 284 | 1-1-9 notused No detail informationen!
523776 | 9 291 1-1-9 | TimeoutError of CAN-Receive-FrameTSCI1TE | Timeout Error (Missing CAN Bus message) Threshold for error detectionisaninternal ECU
-active threshold. Check CAN Bus cabling (Bus shedul-
ing, polarity, shortcircuit, powerinterrupt), test
protocol of receiver, check CAN functional
range.
523777 | 9 292 1-1-9 | Message TSC1-TE hasbeen missing (passive) | Passive timeout Error (Missing CAN Busmes- | Check CAN Bus cabling (Bus scheduling, polar-
sage) ity, short circuit, power interrupt), test protocol
of receiver, check CAN functionalrange, check
actuator
523778 | 9 293 1-1-8 | TimeoutError of CAN-Receive-Frame Timeout Error (Missing CAN Bus message) Check CAN Bus cabling (Bus scheduling, polar-
TSC1TR; control signal ity, short circuit, power interrupt), test protocol
of receiver, check CAN functional range, check
actuator
523779 | 9 294 | 1-1-8 | MessageTSC1-TRhashbeenmissing (pas- Passive timeout Error (Missing CANBus mes- | Check CAN Bus cabling (Bus scheduling, polar-
sive) sage) ity, short circuit, power interrupt), test protocol
of receiver, check CAN functional range, check
actuator
523605 | 9 300 | 1-1-8 No detail informationen! No detail informationen!
523982 1 361 7-3-7 | Powerstage diagnosis disabled; Indicating | Powerstage diagnostic can be deactivated due | Checkwiring, checkalternator, check cablesand
thatbatteryvoltageis tolow. totoo low batteryvoltage. repair orreplace ifnecessary.

630 12 376 | 2-8-1 |Internal hardware monitoring:theECUfinds | Sectioncouldnotbe erased Threshold for error detectionisaninternal ECU
an error during the access toits EEPROM threshold. Thereisno healing possible for the
memory or works withan alternative value error.Inthe every newinitialization phase, the

debounce levelissettozero. [fnot pro-
grammed, EEPROM isdefect --> ECUis defect,
reprogramm ECU and if necessaryreplaceit.

630 12 377 | 2-8-1 |Internal hardware monitoring:theECUfinds | Minimum 3 blocks could notbe readed, Threshold for error detectionisaninternal ECU
anerrorduring the access toits EEPROM EEPROM has Checksum Error threshold. Thereis no healing possible for the
memory or works withan alternative value error.In the every newinitialization phase, the

debounce levelissetto zero. If not pro-
grammed, EEPROM is defect -->ECU is defect,
reprogrammECU and if necessaryreplaceit

630 12 378 | 2-8-1 |Internal hardware monitoring:theECUfinds | Block could notbe written forminimum3times | Threshold for error detection isaninternal ECU
anerror during the access toit's EEPROM threshold. [fnot programmed, EEPROM is
memory or works withan alternative value defect-->ECUisdefect, reprogramm ECU and if

necessary replaceit.
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Table 3-10. Engine Fault Codes (Deutz Engine)

SPN FMI Deutz | Blink Description Possible Cause Action
Code | Code
M 4 381 | 6-9-3 | Rangecheckcannotbedoneorinterrupted. | DefectEGRdifferential Pressuresensorordefect | Check wiringhamessand connected EGR. !!Ifan
wiring error occurs, always check the delta P sensor
and the Venturi tube for damage or contamina-
tion because problems at this point can lead to
thisresulterror.!!

523612 | 12 387 | 5-5-5 |Internalhardwaremonitoring:theCPUof | Injector shut offdemand for the ICO coordinator | Threshold for error detectionis aninternal ECU
theECUisresetand the causeisloggedinter- threshold. Caution!Sequenceerror, checkerror
nally; noitem will be createdin error mem- memory for othererrors.
ory

190 0 389 | 2-1-4 |Enginespeed:theenginespeedcalculated | Overspeed monitoringduring 1level of FOC Check powertrainsettingsregarding overspeed
by ECUisabovethe targetrange; the ECU (Failure overrun condition) if engine speed was
activatesasystemreaction overLimit.

190 N 390 | 2-1-4 |Enginespeed:theenginespeedcalculated | Overspeed monitoringduring2level of FOC Checkpowertrainsettingsregardingoverspeed
by ECUisabovethe targetrange; the ECU (Failure overrun condition) if engine speed was
activatesasystemreaction overlimit.

190 14 391 2-1-4 | Enginespeed:theenginespeedcalculated | Overspeed monitoringduring ORC (Override ~ | Check powertrainsettingsregarding overspeed
by ECUisabovethe targetrange; the ECU conditions) if engine speed was over limit
activatesasystemreaction

7 3 417 | 3-1-2 | Sensorerror SCR-System environmenttem- | openlooptosensor Check cabling, if environment temperaturesen-
perature; DPF-System airinlet temperature; sorisnotworking, check sensorandifnecessary
signal range check high replaceit, check connection cable and if neces-

saryrepairorreplaceit.

190 8 419 | 2-1-2 |Camshaftspeedsensor:the ECUreceivesno | When disturbed camshaftsignal detected. Threshold for error detection isaninternal ECU
signal and usesthe signal from crankshaft | Errorinsensor or wiring. threshold, occurs by disturbed camshaft signal.
speedsensor as alternative tocalculate the Checkincrement wheel position, cleanand
enginespeed adjustifnecessary, check sensor postition.

Check Camshaft Sensor or wiring.

190 2 421 | 2-1-3 | ECUmeasures adeviation between cam- Offseterror between crankshaftand camshaft. | Threshold for error detectionisaninternal ECU

shaftand crankshaft angle to target. threshold, occurs by offset between crankshaft
and camshaft. Checkincrementwheel position,
cleanandadjustif necessary, check sensor pos-
tition. Check Camshaftand Crankshaft senor or
wiring.

190 8 422 | 2-1-2 | Sensorcrankshaftspeed;disturbedsignal | Errorinsensororwiring. Crankshaft sensor Threshold for error detectionisaninternal ECU

defect. threshold, occurs by disturbed crankshaft sig-
nal. Checkincrement wheel position, cleanand
adjustifnecessary, check sensor postition.
Check Crankshaft Sensor or wiring.

190 12 | 423 | 2-1-2 | Crankshaftspeedsensor:theECUreceivesno | Errorinsensororwiring. Threshold for error detection is aninternal ECU
signal and uses the signal from camshaft threshold, occurs by disturbed orno Crankshaft
speedsensor as alternative to calculate the signal. Checkincrement wheel position, clean
enginespeed. andadjustifnecessary, check Crankshaftsensor

postition orwiring.

97 3 464 | 2-2-8 |Fuelfilterwaterlevelsensor:thevoltageof | Fuelfilterwaterlevel sensor:thevoltage of sen- | Check of wiringand water in fuel sensor. Check
sensormeasured by ECUis outof thetarget | sormeasured by ECUis outofthetargetrange | cabling, if charge Waterin Fuel sensoris not
range working, check sensorand ifnecessaryreplace

it, check connection cable andif necessary
repairorreplaceit.
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97 4 465 | 2-2-8 |Fuelfilterwaterlevelsensor:thevoltageof | Fuelfilterwaterlevel sensor:thevoltage of sen- | Check wiring, sensor, ECU
sensormeasured by ECUis out of the target | sormeasuredby ECUis out of the target range.
range.

9% 3 472 | 2-1-6 | Lowfuelpressuresensor:thevoltageofsen- | cablebreakorshortcircuit, sensordefective, | Check cabling, if sensor not working, check sen-
sormeasured by ECUisout of the target connection cable damaged Short cutto battery | sorandifnecessaryreplaceit, check connection
range oropenloop cableandifnecessaryrepair orreplace it

9% 4 473 | 2-1-6 | Lowfuelpressuresensor:thevoltageofsen- | cablebreakorshortcircuit, sensordefective, | Check cabling, ifsensor not working, check sen-
sormeasured by ECUisout of the target connection cable damaged short cuttoground | sorandifnecessaryreplaceit, check connection
range cable andif necessaryrepair orreplace it

% 1 474 | 2-1-6 | Lowfuelpressure:the lowfuel pressurecal- | Fuel pressure belowwarning threshold Checklow fuel pressure system (fuel feed
culated by ECUisunderneaththe target pump, relay, fuse, wiring, sensor) and if neces-
range; the ECU activates a system reaction sary repair orreplaceit.

676 M 543 | 2-6-3 | Coldstartdevicerelayerror Relay defect or wire harness problem Threshold for error detectionisaninternal ECU

threshold. check wire harness, replacerelay

676 N 544 | 2-6-3 | (oldstartaidrelayopenload Relay orwire harness Threshold for error detectionisaninternal

threshold. check wire harness, replace relay

729 5 545 | 2-6-3 |Thecoldstartaidrelayisaccordingtowiring | Relaydefectorwireharness problem Threshold for error detection isaninternal ECU
faulty. threshold. Electrical error, check wires

729 3 549 2-6-3 | Intake Air Heater Device; Shortcircuittobat- | wiringtotheintake air heater deviceisfaulty. | Threshold for error detectionisaninternal ECU
tery threshold. Electrical error, Check wiring to the

intake air heaterdevice.

729 4 551 2-6-3 | Airintake heater; Short circuit to ground Relay (forcoldstartaid) cable break or shortto | Threshold for error detectionisaninternal ECU
error for powerstage on (J945. ground. threshold. Electrical error, checkwiring to the

airintake heater.

523895 | 13 559 1-5-8 | Missingorwronginjectoradjustmentvalue | Missingorwronginjectoradjustmentvaluefor | Threshold for error detectionisaninternal ECU
programming (IMA) injector 1 (infiring al.1. threshold. Check correctinjector adjustment
order). value (IMA). Use SERDIA UseCase to checkit.

52389 | 13 560 1-5-8 | Missingorwronginjectoradjustmentvalue | Missingorwronginjectoradjustmentvaluefor | Threshold for error detectionisaninternal ECU
programming (IMA) injector 2 (infiring ayl.2 threshold. check dataset and flash correct injec-
order). toradjustementvalue (IMA). Use SERDIA Use-

(ase to checkit.

523897 | 13 561 1-5-8 | Missingorwronginjectoradjustmentvalue | Missingorwrongparametrisation ofinjector | Threshold for error detectionisaninternal ECU
programming (IMA) injector 3 (in firing adjustmentcyl. 3. threshold. Check correctinjector adjustment
order). value (IMA). Use SERDIA UseCase to checkiit.

523900 | 13 564 | 1-5-8 | Missingorwronginjectoradjustmentvalue | Missingorwronginjectoradjustmentvaluefor | Threshold forerror detection isaninternal ECU
programming (IMA) injector 6 (in firing ayl.6. threshold. Check correctinjectoradjustment
order). value (IMA). Use SERDIA UseCase to checkiit.

523350 | 4 565 1-5-1 | Injectorcylinder bank 1: the current drop Shortcircuitinjectionbank 1 (allinjectors ofthis | Threshold for error detectionisaninternal ECU
measured by ECUisabovethetargetrange | bank canbeaffected) threshold. Checkwiring harness, injectorsand if

necessary repair/replaceit.

523352 | 4 566 1-5-2 | Injectorcylinder bank2: the current drop Shortcircuitinjection bank2 (all injectors of this | Threshold for error detectionisaninternal ECU
measured by ECUisabovethetargetrange | bank canbeaffected) threshold. Checkwiring harness, injectorsand if

necessary repair/replaceit.

523354 | 12 567 1-5-3 | Internal hardware monitoring: the ECU Defective powerstagein ECU Threshold for error detectionisaninternal ECU
detectsanerror of itsinjector high current threshold. Iferrorisnotremovable, change ECU.
output. Chip of CY33x defect power stage
components
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651 5 568 | 1-5-4 | Injectorcyl. 1:interruption of electrical con- | Interruption of electronic connectionInjector | Threshold for error detectionisaninternal ECU
nection ayl. 1 threshold. Checkwiring harness, injectors and if
necessary repair/replaceit.
652 5 569 | 1-5-5 | Injectorcyl.2:interruption of electrical con- | Interruption of electronic connectionInjector | Threshold for error detectionisaninternal ECU
nection ayl.2 threshold. Checkwiring harness, injectors and if
necessary repair/replaceit.
653 5 570 | 1-5-6 | Injectorcyl.3:interruption of electrical con- | Interruption ofelectronic connectionInjector | Threshold for error detectionisaninternal ECU
nection al.3 threshold. Checkwiring harness, injectors and if
necessary repair/replaceit.
654 5 571 1-6-1 | Injectorcyl. 4:interruption of electrical con- | Interruption of electronic connection Injector | Threshold for error detectionisaninternal ECU
nection cyl.4 threshold.Checkwiring harness, injectors and if
necessary repair/replaceit.
655 5 572 | 1-6-2 | Injectorcyl.5:interruption of electrical con- | Interruption of electronic connectionInjector | Threshold for error detectionisaninternal ECU
nection al.5 threshold. Check wiring harness, injectors and if
necessary repair/replaceit.
656 5 573 | 1-6-3 | Injectorcyl.6:interruption of electrical con- | Interruption of electronic connectionInjector | Threshold for error detectionisaninternal ECU
nection cyl.6 threshold. Check wiring harness, injectors and if
necessary repair/replaceit.
651 3 580 | 1-5-4 |Injectorcyl.1:thecurrentdropmeasuredby | Suspected Components:injector cylinder 1wir- | Threshold for error detectionisaninternal ECU
ECUisabovethetargetrange ingharness, cable break orshort circuit, sensor | threshold. Checkwiring harness, injectors and if
defective, connection cable damaged necessary repair/replaceit. Use SerDia Injector
testfor diagnosis.
652 3 581 | 1-5-5 |Injectorcyl.2:the currentdropmeasuredby | Suspected Components:injector cylinder 2 wir- | Threshold for error detection isaninternal ECU
ECUisabovethetargetrange ingharness, cable break or short circuit, sensor | threshold. Checkwiring harness, injectors and if
defective, connection cable damaged necessary repair/replaceit. Use SerDia Injector
testfor diagnosis.
653 3 582 | 1-5-6 | Injectorcyl.3:thecurrentdropmeasuredby | Suspected Components:injector cylinder 3 wir- | Threshold for error detectionisaninternal ECU
ECUisabove thetargetrange ingharness, cable break or short circuit, sensor | threshold. Check wiring harness, injectorsandif
defective, connection cable damaged necessary repair/replaceit. Use SerDia Injector
testfor diagnosis.
654 3 583 1-6-1 | Injectorcyl. 4:the currentdropmeasuredby | Suspected Components: injector cylinder 4 wir- | Threshold for error detection isaninternal ECU
ECUisabove thetargetrange ingharness, cable break or short circuit, sensor | threshold. Checkwiringharness, injectorsand
defective, connection cable damaged ifnecessary repair/replaceit. Use SerDia Injec-
tortestfor diagnosis.
655 3 584 | 1-6-2 | Injectorcyl.5:thecurrentdropmeasuredby | Suspected Components: injector cylinder 5 wir- | Threshold for error detection isaninternal ECU
ECUisabove thetargetrange ingharness, cable break or short circuit, sensor | threshold. Checkwiring harness, injectors and if
defective, connection cable damaged necessary repair/replaceit. Use SerDia Injector
testfor diagnosis.
656 3 585 1-6-3 | Injectorcyl. 6: the currentdropmeasuredby | Suspected Components: injector cylinder 6 wir- | Threshold for error detection isaninternal ECU
ECUisabove thetargetrange ingharness, cable break or short circuit, sensor | threshold. Checkwiring harness, injectors and if
defective, connection cable damaged necessary repair/replaceit. Use SerDia Injector
testfor diagnosis.
523615 | 5 592 | 1-3-5 |Detectinganopenloadfaultinthemetering | wiringharnessdefective, cable break Threshold for error detection isaninternal ECU
unit threshold.Checkwiring harnessand metering
unitif necessary repair/replaceit.
523615 | 3 594 | 1-3-5 |Fuelmeteringunit:the currentdrainmea- | shortcircuittobattery highside Threshold for error detection isaninternal ECU
sured by ECUis above the targetrange threshold. Check wiring harmess and metering
unitif necessary repair/replaceit.
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523615 | 4 595 | 1-3-5 | Fuelmetering unit: the currentdrainmea- | short circuittogroundhigh side Threshold for error detectionisaninternal ECU
sured by ECUis above the target range threshold. Check wiring haress and metering

unitif necessary repair/replaceit.

523615 | 3 59 | 1-3-5 | Fuelmeteringunit:thecurrentdrainmea- | shortcircuittobatterylow side Threshold for error detectionisaninternal ECU
sured by ECUis above the target range threshold. Check wiring haress and metering

unitif necessary repair/replaceit.

523615 | 4 597 | 1-3-5 | Fuelmeteringunit:thecurrentdrainmea- | shortcircuittogroundlow side Threshold for errordetection is aninternal ECU
sured by ECUis above the target range threshold. Check wiring harness and metering

unitifnecessary repair/replaceit.

523615 | 4 599 | 1-3-5 | Meteringunit,short circuittoground notused notused

523612 | 12 612 | 5-5-5 | Internal hardware monitoring:the CPUof | Plausibility checkfailed (MoCADC_uNTP_mpis. | Threshold for error detectionisaninternal ECU
theECUisresetand the causeisloggedinter- | higherthan MoCADC_uNTPMax_(C). threshold. If erroris still present, exchange ECU.
nally; noitem will be createdin error mem-
ory.

523612 | 12 613 | 5-5-5 | Internal hardware monitoring:the CPUof | Analysis of testvoltage (Valueis outofthetar- | Threshold for error detectionisaninternal ECU
theECUisresetand the causeisloggedinter- | get->ECUinternal error) threshold. Check wiring, check connected sen-
nally; noitem will be createdin error mem- sorsactuators. Iferrorisstill present, exchange
ory ECU.

523612 | 12 | 614 | 5-5-5 [Internalhardwaremonitoring:theCPUof | Analysis of the ratiometriccorrection (Valueis | Threshold for error detectionisaninternal ECU
theECUisresetand the causeisloggedinter- | outofthetarget-> ECUinternal error) threshold. Check wiring, check connected sen-
nally; noitem will be createdin error mem- sorsactuators. Iferrorisstill present, exchange
ory ECU.

523612 | 12 618 | 5-5-5 | Internal hardwaremonitoring:theCPUof . | Too less bytesreceived by monitoringmemory | Threshold for error detection isaninternal ECU
theECUisresetand the causeisloggedinter- | from CPUasresponse(ECUinternalerror). Loss | threshold. Iferroris still present, exchange ECU.
nally; noitem will be createdin errormem- | of synchronization sending bytesto the moni-
ory toring memoryfrom CPU

523612 | 12 619 | 5-5-5 | Injectionsystem,electrical errorinjectors | Suspected components: Injector ECU wiring Threshold for error detectionisaninternal ECU

harness/connector threshold. If erroris still present, exchange ECU.

523612 | 12 620 | 5-5-5 |Internalhardwaremonitoring:theCPUof | Errortrying toset MM Response time(ECUinter- | Threshold for error detectionis aninternal ECU
theECUisresetand the causeisloggedinter- | nal error) threshold. Iferroris still present, exchange ECU.
nally; noitem will be createdin error mem-
ory

523612 | 12 621 5-5-5_| Internal hardware monitoring: the CPUof | Error detectedin theinternal ECU communica- | Threshold for error detection isaninternal ECU
theECUisresetand the causeisloggedinter- | tion, Toomany SPlerrors duringMoCSOP execu- | threshold. If erroris still present, exchange ECU.
nally; noitem will be createdin errormem- | tion
ory

523612 | 12 623 | 5-5-5 | Internal hardware monitoring:theCPUof | Errorinthe check ofthe shut-off path test of the | Threshold for error detectionis aninternal ECU
theECUisresetand the causeisloggedinter- | undervoltage detection(ECUinternal error). | threshold. If erroris still present, exchange ECU.
nally; noitem will be createdin errormem- | Diagnosticfault check toreporttheerrorin
ory undervoltage monitoring

523612 | 12 | 624 | 5-5-5 |Internalhardwaremonitoring:theCPUof | Errorinthe checkofthe shut-off path ofthe Threshold for error detection isaninternal ECU
theECUisresetand the causeisloggedinter- | monitoring module(ECU internal error). threshold. Iferroris still present, exchange ECU.
nally; noitem will be createdin error mem-
ory

523612 | 12 625 | 5-5-5 |Internalhardwaremonitoring:theCPUof | Time outerrortryingtosetorcancellingthe Threshold for error detection isaninternal ECU
theECUisresetand the causeisloggedinter- | alarm task(ECU internal error). Failure setting | threshold. Iferroris still present, exchange ECU.
nally; noitem will be createdin errormem- | thealarm task period
ory

523612 | 12 630 | 5-5-5 |Impermissibleoffsetbetweentheengine | Calculatedenginespeedinlevel 1/2implausi- | Threshold for error detectionisaninternal ECU
speedoflevel2andlevel 1 ble (->ECUinternal error). threshold. Iferroris still present, exchange ECU.
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523612 | 12 631 | 5-5-5 |Diagnosticfaultchecktoreporttheplausi- | Implausibleinjection energizing timeforeither | Threshold for error detectionisaninternal ECU
bility error between level 1energizing time | Pilx orMI1or Polx. threshold. Iferroris still present, exchange ECU.
and level 2information

523612 | 12 | 632 | 5-5-5 [Errorintheplausibilityofthestartofener- | Implausiblestartofenergising of eitherPilxor | Threshold for error detectionisaninternal ECU
gisingangles MITorPolx. threshold. If erroris still present, exchange ECU.

523612 | 12 633 | 5-5-5 | Errorinthe plausibility of the energising The energising times of the zero fuel quantity | Threshold for error detectionis aninternal ECU
times of the zero fuel quantity calibration | calibration ZFCis out of the target. (-> ECU threshold. If erroris still present, exchange ECU.

internal error)

523612 | 12 634 | 5-5-5 | Errorinthe plausibility of Pol2 efficiency. Errorinthe plausibility of Pol2 efficiency. Threshold for error detection isaninternal ECU

threshold. If erroris still present, exchange ECU.

523612 | 12 635 | 5-5-5 | Errorinthe Pol2 shut-off. Errorinthe Pol2 shut-off. Threshold for error detectionisaninternal ECU

threshold. If erroris still present, exchange ECU.

523612 | 12 636 | 5-5-5 | Errorinthe plausibility of Pol3 efficiency. Errorinthe plausibility of Pol3 efficiency. Threshold for error detectionisaninternal ECU

threshold. Iferroris still present, exchange ECU.

523612 | 12 637 | 5-5-5 |Enginespeed:theenginespeedcalculated | Errorinthe plausibility of currentenergising. | Threshold for error detection isaninternal ECU
by ECUisabove the targetrange; the ECU time with maximum permitted energising threshold. Iferroris still present, exchange ECU.
activatesasystemreaction time. Diagnostic fault check to report the error

duetoOverRun

523612 | 12 638 | 5-5-5 | Errorinthe plausibilityofthewavecorrec- | Errorinthe plausibility of the wave correction | Threshold for error detectionisaninternal ECU
tionparts parts threshold. Iferroris still present, exchange ECU.

523612 | 12 639 | 5-5-5 | Plausibilityerrorofthe Rail pressuresensor | Incasethegradientofrail pressureislargerthan | Threshold for error detectionisaninternal ECU

themaxthreshold or lesserthanthe min threshold. Check metering unitor cable. Check
threshold. Rail metering unit defect. Leakgein | Rail pressure. Check the Rail System of leakage.
theRail System.

523612 | 12 640 | 5-5-5 | Erorinthetorque comparisonbetweenper- | Errorinthetorque comparison between the Threshold for error detectionisaninternal ECU
missible engine torqueand currentactual - | permissibleinnerenginetorqueandthecurrent | threshold. Iferroris still present, exchange ECU.
torque plausibleactual torque.

523612 | 12 641 5-5-5 | Diagnosis of curr path limitationforcedby | Thetorque comparisonisnotplausible with the | Threshold for error detection isaninternal ECU
ECU monitoring level2 torque monitoring. threshold. Iferroris still present, exchange ECU.

523612 | 3 644 | 5-5-5 |supplyvoltagetohigh notused Threshold for error detection isaninternal ECU

threshold.

523612 | 4 646 | 5-5-5 |supplyvoltagetolow notused Threshold for error detection isaninternal ECU

threshold.

523612 | 12 714 | 5-5-5 | Errorreport"WDAwireisactive" duetoa Error detection by monitoring module Threshold for error detection isaninternal ECU
defect query/response communication threshold. Softwarereset.

523612 | 12 715 | 5-5-5 | Errorreport"ABEwireisactive" dueto Thereasonisthataslow dropping of the vehicle | Threshold for error detectionisaninternal ECU
undervoltage detection electrical systemvoltage (defectiveautobat- | threshold. Software reset.

tery) should notlead the ECU OCWDA's diag-
nose toenteran errorin the fault memory due
toan undervoltagerecognition.

523612 | 12 716 | 5-5-5 | Errorreport"ABEwireisactive" duetoover- | Ifthe ABE/WDA powerstage shut-offisactive | Threshold forerror detectionisaninternal ECU
voltage detection duetoan overvoltage detection. threshold. softwarereset.

523612 | 12 717 | 5-5-5 | Errorreport"ABE/WDAactive" duetoan Thereasonisthataslow dropping of the vehicle | Threshold for error detectionisaninternal ECU
unknown reason electrical systemvoltage (defective autobat- | threshold. Softwarereset.

tery) should notlead the ECU OCWDA's diag-
nose toenteran errorin the fault memory due
toan undervoltagerecognition.

3-78

31215067



SECTION 3 - CHASSIS & TURNTABLE

Table 3-10. Engine Fault Codes (Deutz Engine)

SPN | FMI Deutz | Blink Description Possible Cause Action
Code | Code

100 3 732 | 2-2-4 | Oilpressuresensor:thevoltage of sensor short circuit tobattery or cable break checkbattery and wiring Check cabling. If sen-

measured by ECU is outof the targetrange sornotworking, check sensorandif necessary
replaceit, check connection cable and if neces-
sary repairorreplaceit.

100 4 733 | 2-2-4 | OQilpressuresensor: thevoltage of sensor Short circuit to ground The sensedraw voltagevalue Oil_uRawPSwmp
measured by ECUisout of the target range isabove Oil_SRCPSwmp.uMin_CCheck

cabling, if sensornot working, check sensorand
ifnecessary replaceit, check connection cable
and ifnecessary repair or replaceit

100 0 735 | 2-3-1 |Highoil pressure; shut off threshold notused notused
exceeded

100 1 736 | 2-3-1 |OQilpressureishelow thetargetrange (warn- | Oilpressuretoo low (pressure belowwarning | Threshold for error detectionisaninternal ECU
ingthreshold) threshold) threshold. Check oil level, check engine for oil

leckage, measure oil pressure external to evalu-
atesensorvalue

100 1 737 | 2-3-1 |Oilpressureisbelow thetargetrange (shut | Oilpressuretoolow (pressurebelowshutoff | Threshold for error detectionisaninternal ECU
offthreshold) threshold). threshold. Check oil level, check engine for il

leckage, measure oil pressure external to evalu-
atesensorvalue.

107 3 750 | 1-3-6 | shortcircuittobatteryorcable break No detail informationen! Ifthe signal PAirFItD_uRaw is below the appli-
catable threshold PAirFIltD_uSRCMax_C, asig-
nal range violation is reset after the healing
debouncing. No detail informationen!

107 0 751 1-3-6 | shortcircuittoground No detail informationen! Ifthe signal PAirFItD_uRaw isabove the appli-
catable threshold PAirFItD_uSRCMin_(,asig-
nal range violation is reset after the healing
debouncingNo detail informationen!

107 0 752 | 1-3-6 | Airfilterdifferential pressure:the pressure | Pressure loss above target range, airfilter Checkairfilterandif necessary clean orrenewit,
differenceoftheintake airbetweenthefilter | clogged ordefective, sensornotworking, con- | check cabling, check sensorand if necessary
inletandoutlet calculated by ECUisabove | nection cable damaged Pressurevalueabove | replaceit, check connection cable and if neces-
thetargetrangeandthe ECUactivatesasys- | warning threshold sary repairorreplaceit
temreaction

102 2 772 | 2-2-3 | Deviationbetween sensed intake manifold | deviation between ambient pressuresensor | 1) Exchange boost pressure sensor
pressure is not plausible comparedtoenvi- | and chargeair pressure sensoratnotrunning | 2) Exchange ECU
ronment pressure. Which sensorisnotokay | enginetohigh
cannotbesaid.

102 1 774 | 2-2-3 | chargeair pressure belowlower limit measured charge airpressure belowthe thresh- | Check complete air systemof engine for mas-

old. sive leakage, especially from compressor to
intake air manifold. Checkairfilter. Exchange
charge air presure sensor.

102 3 776 | 2-2-3 | Chargeairpressuresensor:themeasured | The SensorVoltageis above the Threshold. Check cabling, if chargeair pressure/tempera-
voltage of sensor by ECUisout of the target ture sensoris not working, check sensor and if
range necessary replaceit, check connection cable

and ifnecessaryrepair or replaceit.

102 4 777 | 2-2-3 | (hargeairpressuresensor:themeasured | The SensorVoltage is below the Threshold. Check cabling, if charge air pressure/tempera-
voltage of sensor by ECUisout of the target ture sensoris not working, check sensor and if
range. necessary replaceit, check connection cable

and if necessaryrepair or replace it
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a1

795

6-9-3

The sensed rawvoltage Air_uRawPEGRDel-
taP is above the maximum threshold.

EGR Delta pressure Sensor defect

Check cabling, if charge EGR Delta pressure
sensor isnot working, check sensorand if neces-
sary replaceit, check connection cable and if
necessary repair orreplaceit.

an

796

The sensed rawvoltage value Air_uRawPE-
GRDeltaP isabove the minimumthreshold.

EGR Delta pressure Sensor defect

Check cabling. If charge EGR Delta pressure
sensorisnotworking, checksensorandif
necessary replaceit, check connection cable
and ifnecessary repair or replaceit.

3253

807

Thedifference pressure sensorvalue exceeds
anapplicablenot plausible threshold.

sensed differential pressure across DPF > limit

Check tubes from exhaust line to sensor =>
coursestrictly rising Could sensor be frozen?
Cold enough? =>Warm-upengineand check
whetherfailure heals (needs ignition cycle)
Waterin sensor o linesto sensor? => dry & Re-
Check system Exchange differental pressure
sensor. Trigger Conditions: Ifthe differential
pressure sensor over the DOC+ DPF system
detectsa pressure difference higherthan 18hPa
ANDignition s offformore than 2s AND engine
is notin cranking this diagnostic will detectan
error.

3251

809

Thedifference pressure sensorvalue exceeds
anapplicable upper shutofflimit

sensensed differential pressure across DPF >
high limit f(exhaustvolume flow)

Check sootload level. DPF Check DPF condition.
Check DPF differential sensor .

Ifstill allowed run stand-still

Iffailure healed after stand-still checkengine
regarding too high soot emissions atengine
out: Check completeair path ofengine =>Tur-
bocharger, throttle, EGR-Valve, EGR-Cooler, all
pipes.

If stand-stillisnot allowed to run check engine
regarding toohigh soot emissionsatengineout
Replace DPF!

!Ifanerroroccurs,always check the deltaP sen-
sorand the Venturi tube for damage or contam-
inationbecause problemsat this point canlead
tothis resulterror.!!

3251

810

6-9-2

Thedifference pressure sensorvalue exceeds
anapplicable upper warning threshold.

sensed differential pressure across DPF > warn-
inghigh limit f(exhaust volume flow)

Check sootload level. Check DPF condition.
Check DPF differential sensor. Ifstillallowed run
stand-still

Iffailure healed after stand-still checkengine
regarding too high soot emissions at engine
out: Check completeair path ofengine =>Tur-
bocharger, throttle, EGR-Valve, EGR-Cooler, all
pipes|fstand-stillis notallowed to run check
engineregarding too high soot emissions at
engine out Replace DPF!!

Ifan error occurs, always check the delta P sen-
sorand the Venturi tube for damage or contam-
ination because problemsat this point canlead
tothisresulterror.!!
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3251 1 812 | 6-9-2 | Thedifferencepressuresensorvalueexceeds | sensed differential pressure across DPF < shut- | Check tubesfrom exhaust line to DPF differen-
anapplicable lowershutoffthreshold. offlowlimitf(exhaust volume flow) tial sensor Check flange between DOC & DPF for
leakage Check Exhaust pipe upstream DPFfor
leakage Check engine exhaust massflow /
exhaustvolume flow Visual inspection of dis-
mounted DPF exchange DPF differential sensor
exchange DPF
3251 1 813 | 6-9-2 |Thedifferencepressuresensorvaluedrops | sensed differential pressure across DPF< warn- | Check tubesfrom exhaust line to DPF differen-
belowan applicable warning threshold. inglow limit f(exhaust volume flow) tialsensor Checkflange between DOC & DPF for
leakage Check Exhaust pipe upstream DPF for
leakage Check engine exhaust mass flow /
exhaust volume flow Visual inspection of dis-
mounted DPF exchange DPF differential sensor
exchange DPF
3253 3 814 | 6-9-2 | Electricalerrordifferential pressure B58 sensorvoltage > high limit Check wiring (terminal diagram engineside).
(DPF) The measuredvoltage is above the Exchange differential sensor DPF.
presetupper limitvalue.
3253 4 815 | 6-9-2 | Electrical errordifferential pressure (DPF) | sensorvoltage < low limit Check wiring Exchange differential sensor DPF
The measured voltageis below the set lower
limit value. Short circuit to ground

523009 9 825 2-5-3 | Thepressurereliefvalve (PRV) hasreached | Rail pressure hasexceeded thetriggerthresh- | Replace pressure relief valve (PRV) and reset

the numberofallowed activations. oldofthe pressure limiting valve. faultwith Serdia.

523470 2 826 1-4-6 | Thepressure reliefvalve (PRV) hasbeen Rail pressure has exceeded the trigger thresh- | Threshold for error detectionisaninternal ECU

opened due to excessive pressure. old ofthe pressure limiting valve. threshold. Reset the faultand at reappearance
checkinjection system.

523470 2 827 1-4-6 | Thepressure reliefvalve (PRV) hasbeen Rail pressure has exceeded the trigger thresh- | Threshold for error detectionisaninternal ECU

opened due to excessive pressure. old ofthe pressure limiting valve. threshold. Reset the faultand at reappearance
checkinjection system.

523470 | 12 828 | 1-4-6 | Rail pressurereliefvalve:isopen. Shutoff | ShutOffafter PRVOpen Threshold for error detection isaninternal ECU

conditions. threshold. Check PRV opening counter and if
necessary replace PRV, check rail-pressure sen-
sorfor plausibility and if necessary replace it,
check FCU andifnecessary replaceit.

523470 | 12 829 1-4-6. | Rail pressurereliefvalve is open.Warning | Warning PRV open Threshold for error detectionisaninternal ECU

conditions. threshold. Check PRV opening counterand if
necessary replace PRV, check rail-pressure sen-
sorfor plausibility and if necessary replace it,
check FCU andifnecessary replaceit.

523470 | 14 | 80 | 1-4-6 |Railpressurereliefvalveisopen. (PRV) OpenPRV Threshold for error detectionisaninternal ECU
threshold. Only after ECU reset. Check PRV
opening counterandif necessary replaceit,
checkrail-pressure sensor for plausibility and if
necessary replaceit, check FCU and if necessary
replaceit.

523470 | 11 831 1-4-6 | Rail pressurereliefvalve cannotbe opened | Railpressure outoftolerancerange (PRVcannot | Threshold forerror detectionisaninternal ECU

duetotherailpressure. be opened by a pressure peakinthisoperating | threshold. Checkrailpressure, checkrail pres-
point) suresensor for plausibility, check FCU.

523470 | 11 832 1-4-6 | Rail pressureis outof the expectedaverage | Averaged rail pressureisoutside the expected | Threshold for error detection isaninternal ECU

range. The PRV cannotbe openedat this tolerancerange. threshold. Check PRV and replaceif necessary.
operating point with a pressure shock.
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523009 | 10 833 | 2-5-3 | Thepressurereliefvalve (PRV)hasreached | Rail pressure hasexceeded thetriggerthresh- | Replace pressure reliefvalve (PRV) and reset
theallowed openingtime. oldofthe pressurelimiting valve. faultwith Serdia.
1176 0 847 1-3-9 | Pressure above upper limit. Pressure sensor | sensed pressure upstream turbine > limit Check function of waste gate => tube
upstream turbine, Physical Range Check connected /actuator okay
high. The physical valueis above the set Check exhaust pipe blockage
threshold. Check for crystallisation downstream of DEF
injector
Check EGR-Valve functionality
Check rail pressure &injectors: injector stuck?
Check freerotation of turbocharger
1176 3 849 1-4-1 | Signalrange check (SRC) with the pressure | Short cut to battery. Damaged Turbine Check cabling, check turbine upstream pressure
sensor has exceeded the upperlimitofthe | upstreamsensor. sensor andifnecessaryreplaceit, check connec-
voltagesignal. tion cableandifnecessary repair or replaceit.
1176 4 850 | 1-4-1 |Insignalrangecheck (SRC) hasthevoltage | Shortcuttoground. Damagedturbine Check cabling, check turbine upstream pressure
signal of the pressure sensor the lower limit | upstream pressure sensor. sensorandifnecessaryreplaceit, check connec-
below. tion cableandifnecessary repair or replaceit.
523613 0 856 | 1-3-4 | Railpressure:thefuelpressureinrail calcu- | Pressure governor deviation exceeds the limit- | Threshold for error detectionisaninternal ECU
lated by ECUis below thetargetrange which | ingvaluebased on the engine speed. threshold.
isdependanton theenginespeed. (A) Checkforleakage
(B) Check fuel-primary pressure
(C) Change components, check sensorandif
necessary replaceit, check fuel system andif
necessary repairit
523613 0 857 1-3-4 | Rail pressure: the fuel pressurein rail calcu- | maximum positive deviation of rail pressure Threshold for error detectionisaninternal ECU
lated by ECUis below thetargetrange which | exceeded concerning set flow of fuel. threshold.
isdependantontheenginespeed. (A) Check forleakage
(B) Check fuel-primary pressure
(C) Change components, check sensor and if
necessary replaceit, check fuel system andif
necessary repairit
523613 | 0 858 | 1-3-4 | Rail pressure:thefuelpressureinrail calcu- | leakageisdetected based onfuel quantity Threshold for error detection isaninternal ECU
lated by ECUisabove the target range which | balance. threshold.
isdependantontheenginespeed. (A) Check backflow pressure
(B) Check Injector function with SerDia
(C) Change components (metering unit,
injector) if necessary
523613 0 859 | 1-3-4 | Rail pressure:thefuelpressureinrail calcu- | Maximum negative rail pressure deviationwith | Threshold for error detectionisaninternal ECU
lated by ECUis below the target range which | metering unitonlowerlimitis exceeded. threshold.
isdependanton theengine speed. (A) Check backflow pressure
(B) Check Injector function with SerDia
(C) Change components (metering unit, injec-
tor) ifnecessary
523613 | 1 861 1-3-4 | Rail pressure: the fuel pressurein rail calcu- | Rail pressure falls below the limiting value Threshold for error detection is aninternal ECU
lated by ECUis below the targetrange which | based onthe engine speed. threshold.
isdependantontheenginespeed. (A) Check backflow pressure
(B) Check Injector function with SerDia
(C) Change components (metering unit, injec-
tor) if necessary
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523613 | 0 862 | 1-3-4 | Railpressure:thefuelpressureinrail calcu- | Rail pressure exceedsthe limiting value. (A) Check backflow pressure
lated by ECUisabove the target range. (B) Check pressure reliefvalve and metering
unit.
(C) Change components if necessary
523613 | 2 864 | 1-3-4 | Railpressure metering unit, Setpoint of Pressure pump delivery quantityin overrun Threshold for detectionisaninternal ECU
metering unitin overrunmode not plausi- | exceeds the threshold based on the pressure. | threshold.
ble. (A) Check backflow pressure
(B) Check pressurerelief valve and metering
unit.
(C) Change components if necessary
523470 | 7 876 1-4-6 | Rail pressureis outof the expectedaverage | Rail pressureisout of the expected average (A) Check railpressure relief valve and replace if
range. range. PRV can notbe opened. necessary.
(B) Check high pressure pumps, pressure relief
valve and metering unit.
(C) Change components if necessary
157 3 877 | 1-4-7 | Railpressuresensor:thevoltageofsensor | Short cuttobattery. Damagedrail pressure sen- | Check cabling, checkrail pressure sensor and if
measured by ECUisoutof thetargetrange. | sor. necessary replaceit, check connection cable
and ifnecessary repair or replaceit.
157 4 878 | 1-4-7 | Railpressuresensor:thevoltageofsensor | Short cutto ground.Damaged rail pressure sen- | Check cabling, checkrail pressure sensor and if
measured by ECU s outofthetargetrange. | sor. necessary replaceit, check connection cable
and ifnecessaryrepair or replaceit.
523720 | 8 925 | 1-4-8 | Supplymoduleheater:Durationofswitchon | Duty.cyclefortemperaturereadoutfromsupply | When thereceived supply module heater tem-
istoolong. module heater to the control unitis out of perature duty cycle SCR_rSMTisout of the
range; Supply modul defect, faultin the wiring. | failurerange (SCR_rSMFailMax_C< SCR_rSM-
HtrT < SCR_rSMFailMin_C) Supply module
checkand replaceifnecessary. Check the wir-
ing.
523720 | 8 926 1-4-8 | Supplymodule heater: Dutycycle timing Duty cycle for temperaturereadoutfromsupply | When the received supply module heater duty
overerror threshold. module heater to the control unitisnotvalid. | cycle SCR_rSMHtrTisin the validrange (SCR_r-
Supply modul defect, faultin the wiring. Supply module checkand replaceif necessary.
Check the wiring.
523721 | 11 927 | 6-8-9 |Supplymoduleheater:temperaturemea- | Dutycyclefortemperaturereadoutfromsupply | Threshold for detectionisan internal ECU
surement notavailable. module heatertothe control unitis notavail- | threshold. Noerasingin the currentdriving
able. Supplymodul defect, faultinthewiring. | cycle. Supply module checkand replaceif nec-
essary. Checkthe wiring.
523722 | 8 928 | 6-9-1 | Supplymodule heater: PWMtime periode | PWMsignal for temperature readout fromsup- | The Time period of the received PWM signal
outofvalidrange. plymodule tothe controlunitisoutofrange. | SCR_tiSMPerPwmiswithin the specified range
Supply modul defect, faultin the wiring. 0f150ms to 250ms Supplymodule checkand
replaceifnecessary. Check the wiring.
523722 | 8 929 | 6-9-1 | Supplymoduleheater: FaultyPWMsignal | PWMSignal fortemperature readoutfromsup- | Threshold for error detection isaninternal ECU
fromsupply module. plymodule to the control unitis notvalid. Sup- | threshold. When valid Syncfollowed by tem-
plymodul defect, faultin the wiring. peratureinformation signal isreceived AND
valid syncand temperaturesignal for bothinfor-
mationis received one afterthe other. Supply
module checkand replaceif necessary. Check
thewiring.
523721 8 930 | 6-8-9 |Supplymoduleheater: Dutycycletiming Duty cycle fortemperature readoutfromsupply | Supply module checkand replaceifnecessary.
overerror threshold. module to the control unitis out ofrange. Sup- | Check the wiring.
plymodul defect, faultinthe wiring.
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523721 8 931 | 6-8-9 | Supplymoduleheater:Dutycycletimingout | Duty cycle fortemperaturereadoutfromsupply | When the received supply module duty cycle
of validrange. module to the control unitisnotvalid. Supply | SCR_rSMTisinthevalid range (SCR_rSMTVId-
modul defect, faultin the wiring. Min_C<=SCR_rSMT <=SCR_rSMTVId-

Max_(), ORin thefailure range (SCR_rSM-
FailMin_C<=SCR_rSMT <=
SCR_rSMFailMax_C) Supply module check and
replaceifnecessary. Check wiring.

29 3 932 1-2-6 | Analogaccelerator pedal 2 (hand pedal):the | "Sensordefect. Short cutto battery oropen Ifthe signalis below the applicatable threshold
voltage measured by ECUisout of thetarget | loop." APP_uRawSRCHIHTLIS_C, thesignalrange
range. violationis reset after the healing debouncing.

In case whenthe (CPisactive (CCP_stActive =
1)and the reading from the EEPROM memory is
successful, the signalis below the threshold
APP_uHTLISCCPHI[1],asignal range violation
isreset after debouncing.

91 3 935 | 2-2-6 | Analogacceleratorpedalsensor1ordouble | Sensordefect. Short cutto battery oropenloop. | Check cabling, checkaccelerator pedal sensor
accelerator pedal sensor: the voltage mea- andifnecessaryreplaceit, check connection
sured by ECUis out of the target range or the cableandif necessaryrepair or replaceit. If the
calculated pedal positionisimplausible signalis below the applicatable threshold
compared withthe position of the second APP_uRaw1SR(High_(, thesignalrange vio-
pedal lationis reset afterthe healing debouncing.

29 4 937 | 1-2-6 | Analogacceleratorpedal2 (hand pedal):the | Sensor defect. Short circuit to Ground. Ifthe signal exceeds the applicatable threshold
voltage measured by ECU isout of the target APP_uRawSRCLoHTLIS_(, thesignal range
range. violation is reset after the healing debouncing.

In case whenthe CCPisactive (CCP_stActive =
1)and the reading from the EEPROM memory is
successful, the signal exceeds the threshold
APP_uHTLISCCPLo[1], asignal range violation
isreset after debouncing.

91 4 940 | 2-2-6 | Analogacceleratorpedal 1:the voltage Sensor defect. Short circuitto Ground. Check cabling, checkacceleratorpedal sensor
measured by ECUisout of the target range. andifnecessaryreplaceit, check connection

cableand if necessaryrepair or replaceit If the
signal exceeds the applicatable threshold
APP_uRaw1SRCLow_C, thesignal rangeviola-
tionisresetafterthe healing
3532 3 943 1-2-7 | DEFtanklevel sensor:the voltagemeasured | Shortcircuitto battery, brokenwiring DEF tank level sensor check, wiring check The
byECUis out ofthe targetrange. sensed raw voltage value SCR_uRawUTnkLvl is
below SCR_SRCUTnkLvl.uMax_C
3532 4 945 1-2-7 | DEFtanklevel sensor: the voltage measured | Shortcircuit to ground Thesensed raw voltage value
by ECUis out ofthe targetrange. SCR_uRawUTnkLvlis above SCR_SR-
CUTnkLvl.uMin_CDEFtanklevel sensor check,
wiring check
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1079 13 946 | 2-8-2 | Internal hardware monitoring: the ECU Suspected componentsEDC17cv52 Check cabling of external components, check
detectsadeviation of thetargetrangeofthe | Pin A19: DEF press/Exh.PressBeforeTurb (P3)/ | workingvoltage and if necessary correctit,
power supply voltage of sensoroutput 1. AirPump PresS/BrnFuelPressAfterDV2PinK19: | check connection cable and if necessary repair

FanSpeed Sensor orreplaceit, iferroris notremovable, change
PinA21:LDF6T/ OilPress / LowFuelPressPin ECU.
A17:Rail Pressure Sensor

Suspected componentsEDC17cv54

PinA21: CAM speedPin K44: Delta Press Venturi

/Poti EGR or Inlet Throttle

PinA24: LDF6T/ QilPress / LowFuelPressPin

K43: Reserve 5V Sensor Supply

Pin A09: second footpedal Suspected compo-
nentsEDC17cv56

Pin A21: Cam speedPin K44: DEF press / AirFil-
terDiffPress

Pin A24: LDF6T/ OilPress / LowFuelPressPin

K43: second footpedal

Pin A09: Delta Press Venturi

1080 13 947 | 2-8-2 |Internal hardware monitoring: the ECU Suspected components EDC17cv52 Check cabling of external components, check
detectsadeviation of the targetrange of the | PinK16: secondfootpedal working voltage and if necessary correct it,
power supply voltage of sensoroutput 2. PinK18: Pressure DS DPF check connection cable and if necessary repair

Pin A20: Exh.PressAfterTurb/DPFDiffPress/ orreplaceit, iferroris notremovable, change
BrnDV1Press/HCIPressDV1DV2 Suspected com- | ECU.
ponentsEDC17cv54
PinK45: DPF Diff Press / Exh. Press AfterTurh /
FanSpeed Sensor
Pin Adé: first footpedal Suspected components
EDC17cv56
Pin A22: Fan Speed Sensor
Pin K45: Position EGR or Intake throttle flap
Pin K46: First footpedal
523601 | 13 948 | 2-8-2 |Internal hardware monitoring: the ECU Suspected components EDC17cv52 Check cabling of external components, check
detectsadeviation of thetargetrange ofthe | Pin A18: DeltaPressVenturi/ Position intake working voltage and if necessary correctit,
powersupplyvoltage of sensoroutput 3. throttleflap check connection cable and if necessary repair
Pin K20: First footpedal orreplaceit, iferroris notremovable, change
PinK21: AirFilterDiffPress Suspected compo- | ECU.
nentsEDC17cv54and cv56
Pin A07:Rail pressure

677 3 956 | 5-1-2 | Startrelay (highside powerstage):thecur- | ShortcutHighSide-outputto battery. Threshold for error detectionisaninternal ECU
rentdrop measured by ECU isabove the tar- threshold. Check cabling and startrelay and if
getrange. necessary replaceit, check connection cable

and if necessaryrepair orreplaceit.

677 4 957 | 5-1-2 | Startrelay (highside powerstage):thecur- | ShortcutHighSide-outputtoground. Threshold for error detection isaninternal ECU
rentdrainmeasured by ECUis above the tar- threshold. Check cabling and startrelay and if
getrange. necessary replaceit, check connection cable

and ifnecessary repair or replaceit.

677 5 958 | 5-1-2 | Startrelay (lowside powerstage):thecur- | Opencircuit/disconnectionLowSide-Output. | Threshold forerror detectionisaninternal ECU
rentdrop measured by ECU isabove the tar- threshold. Check cabling and startrelay and if
getrange necessary replaceit, check connection cable

and ifnecessary repair or replaceit.
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677 3 960 | 5-1-2 | Startrelay (lowside powerstage):thecur- | ShortcutLowSide-Output to battery. Threshold for error detectionisaninternal ECU
rentdrain measured by ECUis above the threshold. Check cabling and startrelay and if
targetrange. necessary replaceit, check connection cable

and if necessaryrepair orreplaceit.

677 4 961 | 5-1-2 | Startrelay (lowsidepowerstage):thecur- | ShortcutLowSide-Outputtoground. Threshold for error detection is aninternal ECU
rentdrop measured by ECU isabove the tar- threshold. Check cabling and startrelay and if
getrange. necessary replaceit, check connection cable of

terminal 50andif necessaryrepair or replaceit.

523612 | 14 | 973 | 5-5-5 |Internalhardwaremonitoring:theCPUof | Visibility of SoftwareresetsinDSM Threshold for error detectionisaninternal ECU
theECUisresetand the causeisloggedinter- threshold.
nally; noitem will be createdin
errormemory.

523612 | 14 | 974 | 5-5-5 |Internalhardwaremonitoring:theCPUof | Visibility of SoftwareresetsinDSM Threshold for error detectionisaninternal ECU
theECUisresetand the causeisloggedinter- threshold.
nally; noitem will be createdin
errormemory.

523612 | 14 975 | 5-5-5 | Internal hardware monitoring:the CPUof | Visibility of SoftwareResetsin DSM Threshold for error detectionisaninternal ECU
theECUisresetand the causeisloggedinter- threshold. Ifpossible thesoftware update hasto
nally; noitem will be createdin bedone. Replace the ECU.
errormemory

91 1 976 | 2-2-6 | Diagnosticfaultcheck of synchronism ofsin- | Measured voltage ofacceleratorpedal 1isout of | Threshold for error detectionisaninternal ECU
glepotentiometerand Lowidleswitch(LIS. | plausiblerange. threshold. Check cabling, check accelerator

pedaland pedal sensor andif necessary replace
it, check connection cable and if necessary
repair or replace it. When the PWM period
APP_tiPWMPerisin between APP_tiSRCLoP-
WMPer_Cand APP_tiSRCHiPWMPer_C.

29 2 978 1-2-6 | Diagnosticfaultcheck of synchronismof Plausibility error between sensorand idle Threshold for error detectionisaninternal ECU
handthrottle and Low idle switch(LIS). switch threshold. The accelerator pedal must have

detectedfullload andidle plausibility at least
once.

523550 | 12 980 | 5-1-5 |Terminal 50 wasoperatedformorethan2 | Startinformation to Starter (T50-switch) Threshold for error detectionisaninternal ECU
minutes. Thismayhappenduetoshortto | erratic/defect. threshold. Check cabling, if sensor not working,
battery orwrong usage of Terminal 50. checksstart switch andif necessary replaceit,
Starter control is disabled until this erroris check connection cable and if necessary repair
healed. orreplaceit.

105 3 994 | 1-2-8 | Chargeairtemperaturesensor:thevoltage | Short circuitto battery. sensorvoltage > limit | Thesensorraw signal Air_uRawTCACDs (volt-
of sensor measured by ECUisout of the tar- age) >Air_SRCTCACDs.uMin_C. Check CAC-
getrange. sensorand ifnecessaryreplaceit, check connec-

tion cableandifnecessary repair or replaceit.

105 4 995 | 1-2-8 | Chargeairtemperaturesensor:thevoltage | Shortcircuittogroundoropenload.sensorvolt- | Thesensorraw signal Air_uRawTCACDs (volt-
of sensor measured by ECUisout ofthetar- | age <limit. age) s below Air_SRCTCACDs.uMin_C. Check
getrange. CAC-sensorandif necessary replaceit, check

connection cable and if necessary repair or
replaceit
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105 0 996 | 2-3-3 | Chargeairtemperaturedownstreamcalcu- | Chargeairtemperature (downstream) over Check CACsystemand cleanit. Check fan func-
lated by ECUisabove the targetrange.The | warning threshold. tionality. Check cooling perfomance withtem-
ECU activates asystemreaction. perature measurement.

INfan erroroccurs, alwayscheckthedeltaP sen-
sorand the Venturi tube for damage or contam-
inationbecause problemsat thispoint canlead
tothisresulterror.!!

105 0 997 | 2-3-3 | Chargeairtemperaturedownstreamcalcu- | Charge airtemperature (downstream) overthe | Check CACsystemand cleanit. Check fan func-
lated by ECUis overtheshutoffthreshold. | shutoffthreshold. tionality. Check cooling perfomance withtem-
The ECU activatesasystem reaction. perature measurement.

IlIfan erroroccurs, always check the deltaP sen-
sorand the Venturi tube for damage or contam-
inationbecause problemsat this point canlead
tothis resulterror.!!

412 3 1007 | 6-8-2 |EGRdownstreamtemperaturesensor:the | Shortcircuitto battery.sensorvoltage > limit | Check wiring harness to TEGR-sensor. Exchange
voltage of sensor measured by ECU is out of TEGR-sensor.
thetargetrange.

412 4 1008 | 6-8-2 |EGRdownstreamtemperaturesensor:the | Shortcircuittoground oropen load. sensor Check wiring harness to TEGR-sensor. Exchange
voltage of sensor measured by ECUisoutof | voltage <limit TEGR-sensor.
thetargetrange.

523960 | 0 1011 | 7-7-1 | Physicalrange check highforEGR cooler Sensed temperature downstream EGR-cooler | EGR-Valve blocked open
downstream temperature. > limit. EGR-Valve actuator defect

EGR-cooler defect (checkfor coolant water)
Reed Valve defect Intake throttle blocked in
closed position

Exhaust pressure too high Check Nox-sensor
upstream SCR catalyst dp venturi sensor defect
IlIfan erroroccurs, always check the deltaP sen-
sorand the Venturi tube for damage or contam-
inationbecause problemsat this point canlead
tothisresulterror.!!

5763 6 1014 | 5-9-4 | ActuatorerrorEGR-Valve.Signalrangecheck | Short cutto batterie. Check wiringandrepair orreplaceifnecessary,
high. checkactuator with SERDIA test for EGRand if

necessary replaceit.

520521 5 1015 | -5-9-4 | Actuatorerror EGR-Valve. Signalrangecheck | Short cutto ground. Check wiringandrepair orreplaceifnecessary,
low. checkactuatorwith SERDIA test for EGRand if

necessary replaceit.

5763 7 1016 | 5-9-4 | Actuatorpositionfor EGRvalveis notplausi- | Position error of throttle flap (deviation >7%). | Threshold for error detectionisaninternal ECU
ble, internal error, angular misalignement of threshold. Threshold for error detection, devia-
theflap. tion fromsetpoint > 7%. Troubleshooting with

SERDIA2010 Use Case "EGR Diagnostic".

5763 6 1022 | 5-9-4 | Actuatorerror EGR-Valve;signalrange check | Short circuit to battery or opencircuit. Check cabling, actuator defect, checkactuator
high, measured currentby ECUis over target and ifnecessaryreplaceit, check connection

cableandifnecessaryrepair or replaceit.

5763 5 1023 | 5-9-4 | Actuatorerror EGR-Valve;signalrange check | Shortcircuittoground. Checkwiring, check cabels and repair or replace
low, measured current s below target ifnecessary, checkactuatorwith SERDIA 2010

testfor EGRandif necessary replaceit.

5763 3 1024 | 5-9-4 | Actuatoroftheexternal EGRvalve:the ECU | Short cuttobattery oropenloop. Check cabling, actuator defect, checkactuator
detectsashort circuitto battery oropen and ifnecessaryreplaceit, check connection
load. cableandifnecessaryrepair or replaceit.
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5763 4 1025 | 5-9-4 | Actuatoroftheexternal EGRvalve: the ECU | Shortcuttoground Check cabling, actuator defect, checkactuator
detectsashort circuit to ground. andifnecessaryreplaceit, check connection

cableand if necessaryrepair or replaceit.

4769 2 1026 | 6-8-4 | Staticplausibility check:Theexhausttem- | staticplausibility check:sensed temperature | Checkambient temaperature => value plausi-
perature value from the sensorafterDOC, downstream DOC differtoo much fromsensed | ble? T downstream DOCsensor mounted within
the exhaust temperature value from the temperature upstream DOCor sensed tempera- | exhaustline?
sensorbefore DO, the temperaturevalue | ture upstream SCR catalyst=> checkisdoneif | Tdownstream DOCsensor physicallymounted
from the sensor before SCR-Cat-Cat, the difference temperature of EngDa_tEng- Air_- | in correct position downstream DOC? (not
environment temperature and the coolant | tAFS < limit &Exh_tOxiCatUs-SCR_tAdapUCa- | upstream SCRor upstream DOC?) Other T-sen-
engine temperature their ratios to each tUsT < Limit&Exh_t0OxiCatUs-Air_tAFS < Limit | sorsshow plausible values?
otherexceed their related thresholds. &SCR_stWrmUpLstDrvCyc=1&TOxiCatDs_st- | Noerrorsonthem?

(difference temprature between sensor StatChkEna_mp = 1inwords: engine coldstart | Check temperature difference across DOC by
befor DOCand sensor after DOC > threshold | and EAT-system had reached SCR-dosing-state | Exh_tSensOxiCatDs-Exh_tSensOxiCatUs: <
1difference temperature betweensensor | atleastonceinthelastdriving cycle beforethat | 100K?

after DOCandsensor before SCR >threshold | startordynamicplausibility check against envi- | Check exhaust pipe downstream turbo charger
2difference temperature betweensensor | ronmental temperature: enginerunningand | foroil?

befor DOCand sensor befor SCR < threshold | sensed temperature downstream DOC>ambi- | Toomany hydrocarbonsin exhaust? White

3 difference temperature betweensensor | enttemperature + offset TOxiCatDs_tDsEn- smoke (at hot EAT system, not at cold start)?
befor DOCand sensor environment < vOffsThres_Cordynamicplausibility checkof | Checkairpath ofengine: EGR-Valve, Intake-
threshold 4 difference temperature temperature difference across DOC: Exh_tSens- | Throttle, Turbocharger, Piping for leakage and
betweenengine temperature and environ- | TOxiCatDs-Exh_tOxiCatUs > limit, separate correct function checkinjectors:isaninjector
ment < threshold 5) limitsfornomal mode, heatmode or Stand-still. | gotstuck?

Dynamic plausibility check with exhaust Engine must be in operation.Which conditions

temperaturesensorvaluebefore DOC:The | setstheD

difference between the exhaust tempera-

ture sensor befor-and after DOCis large

4766 0 1029 | 6-8-4 | Theexhausttemperaturevaluefromthe Sensed temperature downstream DOC > Check temperature difference across DOCby
sensorafterDOCis aboveanapplicable threshold Exh_tSensOxiCatDs-Exh_tSensOxiCatUs: <
upper shutoffthreshold 100K?

Check exhaust pipe downstream turbo charger
for 0il? Too many hydrocarbons in exhaust?
White smoke (at hot EAT system, notat cold
start)?

Checkairpath of engine: EGR-Valve, Intake-
Throttle, Turbocharger and Piping each for leak-
ageand correctfunction Checkinjectors:isan
injectorgot stuck?

Exchange temperature sensor downstream
DOC

4766 0 1030 | 6-8-4 | Theexhausttemperaturevaluefromthe Suspected Components: Sensor after DOC Check temperature sensor after DOC
sensorafterDOCis aboveanapplicable defect Check the exhaust path before DOC
upperwarning threshold Problems in the exhaust path before DOCDOCis | Checkthe DOC

defect

4769 3 1034 | 6-8-4 | Sensorerrorexhaustgastemperature The sensed raw voltage value Exh_uRawTOxi- | Check wiring harness to temperature sensor

downstream (DOC); signal range check high | CatDs > Exh_SRCTOxiCatDs.uMax_C downstream DOC
Shortcut to battery Exchangetemperature sensor downstream DOC

4769 4 1035 | 6-8-4 | Sensorerrorexhaustgastemperature The sensed raw voltage value Exh_uRawTOxi- | Check wiring harness to temperature sensor

downstream (DOC); signal range checklow | CatDs < Exh_SRCTOxiCatDs.uMin_C downstream DOC
Shortcut toground Exchangetemperature sensor downstream DOC
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4768 2 1036 | 6-8-3 | Staticplausibility check:Theexhausttem- | Staticplausibility check: The exhausttempera- | Check ambient temperature => value plausi-
perature value from the sensorbefore DOC, | ture value from the sensor before DO, the ble? upstream DOCsensor mounted within
the exhaust temperature value from the exhaust temperature value from the sensor exhaust line?
sensorafterDOC, the temperature value afterDOC, the temperature value from thesen- | Tupstream DOCsensor physically mounted in
fromthe sensor before SCR-Cat, the environ- | sorbefore SCR-Cat, the environmenttempera- | correct position upstream DOC? (not upstream
menttemperatureand the coolantengine | tureandthe coolant engine temperaturetheir | SCRordownstreamDOC?)
temperature their ratios to each other ratiosto each other exceed theirrelated thresh- | CheckTupstream DOCsensor
exceed theirrelated thresholds. Dynamic | olds. (difference betweentemperatureafter | Check otherT-sensors within EAT-system
plausibility check with environmenttem- | DOCand temperature before DOC>Threshold 1 | (Exh_tOxiCatDs & UCatUsT_tFIt_mpshow
perature sensor value: The exhaust tem- difference between temperature beforDOCand | plausible values? No errors on them?
perature value from the sensor before DOCis | before SCR > Threshold 2
lowerthanan applicable environmenttem- | difference betweentemperature after DOCand
perature threshold before SCR < Threshold 3
difference between temperature after DOCand
ambinet temperature < Threshold 4
differnece between temperaturambient tem-
perature and engine temperature < Threshold
5)
Dynamicplausibility check with environment
temperature sensorvalue:
The exhaust temperature value fromthe sensor
before DOCis lower than anapplicable environ-
menttempe
4765 0 1039 | 6-8-3 | Theexhausttemperaturevaluefromthe sensed temperature upstream DOC > shut-off | Checkairpath ofengine: EGR-Valve, Intake-
sensorbefor DOCis above anapplicable limit Throttle,
uppershutoffthreshold TOxiCatUs_ tShOff- Check TurbochargerandPiping eachforleakage
ThresHiAds_C=Threshold 1inNormaland and correct function
Heatmodes (TOxiCatUs_tShOff- Checkinjectors:isaninjector got stuck?
ThresHiRgn_C=Threshold 2in stand-still) Exchange temperature sensor upstream DOC
4765 0 1040 | 6-8-3 | Theexhausttemperaturevaluefromthe Sensed temperature upstream DOC>warning | Checkairpath of engine: EGR-Valve, Intake-
sensorbefor DOCis above anapplicable limit Throttle, Turbochargerand Piping each forleak-
upperwarning threshold TOxiCatUs_tWarn- ageand correctfunction
ThresHi_C=Threshold Checkinjectors:isaninjector got stuck?
Exchange temperature sensor upstream DOC
4768 3 1044 | 6-8-3 | Oxidation catalystupstreamtemperature | The sensed raw voltage value Exh_uRawTOxi- | Check wiring harnessto temperature sensor
sensor: the voltage of sensormeasured by | CatUsisabove Exh_SRCTOxiCatUs.uMax_C upstreamDOC
ECUisoutofthe targetrange Shortcuttobattery Exchangetemperature sensor upstream DOC
4768 4 1045 | 6-8-3 | Oxidation catalystupstreamtemperature | The sensed raw voltage value Exh_uRawTOxi- | Check wiring harnessto temperature sensor
sensor: the voltage of sensormeasured by | CatUsisbelow Exh_SRCTOxiCatUs.uMin_C upstreamDOC
ECUisout ofthe targetrange Shortcuttoground Exchangetemperature sensor upstream DOC
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4360 0 1069 | 6-6-8 | Thefiltered DEF catupstream temperatureis | Sensed temperature upstream SCR > physical | Check temperature difference across DOC
greaterthan anapplicable maximumtem- | high limit (Exh_tOxiCatDs-Exh_TOxiCatUs) at higher
perature threshold engine load => high difference > 100K?
Ifyes, the engine emitts too many Hydrocar-
bons=> checkinjectors:isaninjector got
stuck? => Check EGR Valve Ifdifference normal
the exhaust out of theengieitselfistoohot: =>
Checkairpath of engine: EGR-Valve, Intake-
Throttle, Turbochargerand Piping each forleak-
ageand correct function
Ifthat errorwas set while stand-still operation
theerror source could be exothermal soot burn
offin DPF (which should not happen) => Dis-
mountDPFand checkitvisually exchange tem-
perature sensor upstream SCR
4361 3 1072 | 6-6-8 | DEFcatalystupstream temperaturesensor: | Voltage of temperature sensorupstream SCR | Check sensor
thevoltage of sensor measured by ECUisout | catalyst > maximum limit Check wiring
ofthetargetrange Short circuit to battery Replace UCatUsT-sensor
4361 4 1073 | 6-6-8 | DEFcatalystupstream temperaturesensor: | Voltage of temperature sensorupstream SCR | Check sensor
thevoltage of sensor measured by ECUisout | catalyst < minimumlimit Checkwiring
ofthetargetrange Short circuit to ground Replace UCatUsT-sensor
3361 6 1075 | 6-7-7 |DEFdosingvalve:the currentmeasured Faultinthe wiriing Check wiring
value by ECUatthe end of theinjectionistoo | Defect DEF dosinginjection valve Check the DEF dosinginjection valve
high
3361 3 1077 | 6-7-7 | DEFdosingvalve (low side powerstage): the | Faultinthe wiring Threshold for error detectionisaninternal ECU
currentdrain measured by ECU isabove the threshold
targetrange Seesubstitute function
Check the wiring
3361 3 1078 | 6-7-7 | DEFdosingvalve (highside powerstage): | Faultinthewiring Threshold for error detection isaninternal ECU
the current drain measured by ECUisabove threshold
thetargetrange Check the wiring
3361 4 1079 | 6-7-7 |Ureadosingvalve (lowsidepowerstage): | Faultinthewiring Check the wiring
the current drain measured by ECU isabove
thetargetrange
3361 4 1080 | 6-7-7 |DEFdosingvalve (highsidepowerstage): | Faultinthewiring Threshold for error detection isaninternal ECU
the current drain measured by ECUisabove threshold
thetargetrange Check the wiring
4345 5 1090 | 6-7-4 | DEFbackflowlineheater:the currentdrain | Openload Threshold for error detection isaninternal ECU
measured by ECUisabovethetargetrange | Brokenwiring, broken heating elementin back- | threshold
flowlineIfthis error detected during the heat- | Check wiring
ingphase KWP 1089 can bearesult error Check heating element
4345 3 1092 | 6-7-4 | DEFbackflowlineheater:thecurrentdrain | Shortcuttobattery Threshold for error detection isaninternal ECU
measured by ECUisabovethetargetrange | Shortcuttobattery orbroken wiring, broken | threshold
heating elementinbackflow line Checkwiring
Ifthiserror detected duringthe heating phase | Check heating element
KWP 1089 can bearesulterror
4345 4 1093 | 6-7-4 | DEFbackflowline heater:the currentdrain | Shortcuttoground Threshold for error detection isaninternal ECU
measured by ECUisabovethetargetrange | Short cuttoground orbrokenwiring,broken | threshold
heating elementinbackflow line Checkwiring
Ifthiserror detected duringthe heating phase | Check heatingelement
KWP 1089 can bearesulterror
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4343 5 1094 | 6-7-3 | DEFpressurelineheater:thecurrentdrain | Openload Threshold for error detectionisaninternal ECU
measured by ECU isabove thetargetrange | Brokenwiring, broken heating elementin pres- | threshold
surelinelfthiserror detected duringtheheat- | Check wiring
ingphase KWP 1089 can bearesult error Check heating element
4343 3 1096 | 6-7-3 |DEFpressurelineheater:thecurrentdrain | shortcuttobatterybrokenheatingelementin | Threshold for error detectionisaninternal ECU
measured by ECUisabovethetargetrange | pressurelinelfthiserrordetectedduringthe | threshold
heating phase KWP 1089 canbe aresulterror | Check wiring
Check heating element
4343 4 1097 | 6-7-3 | DEFpressurelineheater:the currentdrain | Shortcuttoground Threshold forerror detectionisaninternal ECU
measured by ECUisabovethe targetrange | Shortcuttoground or broken wiring, broken | threshold
heating elementin pressure line Checkwiring
Ifthis error detected during the heating phase . | Check heating element
KWP 1089 can bearesulterror
523718 | 5 1098 | 6-7-6 |tankheatingvalve:thecurrentdrainmea- | Openload Threshold for error detection isaninternal ECU
sured by ECUis above the target range Brokenwiring, broken Valve threshold
Ifthiserror detected during the heating phase | Testtank heating valve
KWP 1089 can bearesult error Check cabling, if necessary replace relay.
53718 | 3 1100 | 6-7-6 | DEFheaterrelay:the currentdrainmeasured | Shortcut to battery Threshold for error detectionisaninternal ECU
by ECUisabove the targetrange Brokenwiring, broken relay threshold
Ifthiserrordetected duringthe heating phase | Checkwiring
KWP 1089 can bearesult error Check SCRmainrelay
523718 | 4 1101 | 6-7-6 |DEFheaterrelay:the currentdrainmeasured | Shortcuttoground Threshold for error detection is aninternal ECU
by ECUisabove the targetrange Brokenwiring, broken relay threshold
Ifthiserror detected during the heating phase | Check wiring
KWP 1089 can bearesulterror Check SCRmainrrelay
4341 5 1102 | 6-7-5 | DEFheatersupplyline:thecurrentdrain Openload Threshold for error detectionisaninternal ECU
measured by ECUisabovethetargetrange | Brokenwiring threshold
Ifthis error detected during the heating phase | Check wire hamess
KWP 1089 can bearesult error Checksupplyline
4341 3 1104 | 6-7-5 | DEFheatersupplyline:the currentdrain Shortcuttobattery Threshold for error detection isaninternal ECU
measured by ECUisabovethetargetrange | Brokenwiring threshold
Ifthis error detected during the heating phase | Check wire harness
KWP 1089 can bearesulterror Check supplyline
4341 4 1105 | 6-7-5 | DEFheatersupplyline:the currentdrain shortcut toground Threshold for error detection isaninternal ECU
measured by ECUisabovethetargetrange | Brokenwiring threshold
Ifthiserror detected during the heating phase | Check wire hamness
KWP 1089 can bearesulterror Checksupplyline
523719 | 5 1106 | 6-7-2 | DEFsupplymoduleheater:thecurrentdrain | Openload Threshold for error detection is aninternal ECU
measured by ECU isabove thetargetrange | Brokenwiring threshold
Heating elementin supply module defect Check wiring
Check cabling, if necessary replace supply mod-
ule
53719 | 3 1108 | 6-7-2 | DEFsupplymoduleheater:the currentdrain | Shortcircuitto battery Threshold for error detection isaninternal ECU
measured by ECUisabovethetargetrange | Brokenwiring threshold
Heating elementin supply module defect Checkwiring
Ifthis error detected during the heating phase | Check cabling, if necessary replace supply mod-
KWP 1089 can bearesulterror ule
31215067 3-91




SECTION 3 - CHASSIS & TURNTABLE

Table 3-10. Engine Fault Codes (Deutz Engine)

SPN FMI Deutz | Blink Description Possible Cause Action
Code | Code
523719 | 4 | 1109 | 6-7-2 |DEFsupplymoduleheater:thecurrentdrain | Shortcuttoground Threshold for error detection is aninternal ECU
measured by ECUisabove thetargetrange | Brokenwiring threshold
Heating elementin supply module defect Check wiring
Ifthiserror detected during the heating phase | Check cabling, if necessary replace supply mod-
KWP 1089 can bearesult error ule
4366 5 1110 | 6-7-1 | DEFtankheatingvalve:thecurrentdrain Openload Threshold for error detection isaninternal ECU
measured by ECUisabovethetargetrange | Brokenwiring threshold
Ureatank heatingvalve defect Checkwiring
Ifthiserror detected during the heating phase | Check urea tank heating valve
KWP 1089 can bearesulterror
523632 | 11 117 | 6-6-6 | Ureasupplymodule pump:the currentdrain | When the pump motordoes notswitchto pump | Threshold forerrorisaninternal ECU threshold
measured by ECUisabovethetargetrange | actuationmode aftertemperature measure-
menthasbeen carried out.
4375 5 1118 | 6-6-6 | Ureasupply module pump:theECUcannot | Openload Threshold for error detection isaninternal ECU
measureany reaction during pumpcontrol | Brokenwiring threshold The hardware detects the presence of
Pump inurea supply module defect load onthe PWM output power stage for the
urea pump module actuator. Check wiring.
Check pump inthe urea supply module
4375 3 1120 | 6-6-6 | Ureasupplymodule pump:thecurrentdrain | Shortcuttobattery Threshold for error detection is aninternal ECU
measured by ECUisabove thetargetrange | Ifthiserrordetected during theheatingphaseis | threshold The hardware detects absence of any
aresulterror: KWP 1089 BrokenwiringPumpin | short circuittobattery on the PWM output
ureasupply module defect powerstageforthe ureapump module actuator
Checkwiring.
Check pump inthe urea supply module
523632 | 3 1127 | 6-6-5 | Ureasupply module pressuresensor:the Shortcuttobattery Checkwiring
currentdrain measured by ECU isabove the | Brokenwiring Check pressure sensorin urea supply module
targetrange Pressure sensorin DEF supply module defect
523632 | 4 1128 | 6-6-5 | Ureasupply module pressuresensor:the Shortcuttoground Checkwiring
currentdrain measured by ECUisabovethe | Brokenwiring Check pressure sensorin DEF supply module
targetrange. The sensed raw voltagevalue | Pressuresensorin urea supply module defect
SCR_uRawUPmpPisaboveSCR_SRCUP-
mpP.uMin_(
4376 5 1129 | 6-6-7 | Ureasupplymodulereversalvalve:thecur- | Openload Threshold for error detection is aninternal ECU
rentdrainmeasured by ECUis above thetar- | Faultinthe wiring threshold
getrange Reversal valvein the DEF supply module defect | Checkwiring
Check urea supply modul
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3031

1135

6-6-9

DEFtemperature in DEF tankis to high.The
DEF tank temperature sensor detectsavalue
above the maximumallowed threshold

Sensed ureatank temperature > physical range
highlimit

Case "CANBUS sensor":

Check urea tank temperature: really hot?
Check CANBus-messageof DEF sensorurea tank
temperature Com_dRxSCR2Byt2 Compareitto
Com_dRxSCR1Byt1 (urea temperature at qual-
ity sensor) identical?

Tank heater permantly on?

Check wiring of DEF-quality sensor Case "ana-
log DEF T&Level sensor": Check urea tank tem-
perature: really hot?

Check urea tank temperature SCR_tSensUTnkT
Compare ureatanktemperature to Envl_torto
SCR_tSMT (the urea temperatureinside the
supply module) identical?

Tank heater permantly on?

Check wiring ofanalog DEF T & Level sensor

3031

1136

6-6-9

The ureatanktemperature sensordetectsa
value lower than the minimum allowed
threshold.

sensed urea tank temperature < physical range
low limit

(ase "CANBUS sensor': Check ambient tem-
perature Envl_t=> About-40°C?

IfyesError could be plausible Check CANBus-
message of DEF sensor urea tank temperature
Com_dRxSCR2Byt2 Compareit to Com_dRx-
SCR1Byt1 (ureatemperature at quality sensor)
identical?

Check wiring of DEF-quality sensor

Check quality sensor Case "analog DEFT & Level
sensor': Check urea tank temperature: really
that cold?

Checkambient temperature EnvT_t => About
-40°Q?

IfyesError could be plausible Check urea tank
temperature SCR_tSensUTnkT Check wiring of
analog DEFT &Level sensor Check analog DEFT
&Level sensor

4365

1138

Ureatank temperature sensor: he current
drain measured by ECUisabove the target
range.

Shortcutoropen load.

Threshold for error detectionisaninternal ECU
threshold. The Sensed raw voltage value
SCR_uRawUTnkTisbelow SCR_SR-
CUTnkT.uMax_C. Check wiring.

4365

1139

Ureatank temperature sensor: he current
drain measured by ECUisabove the target
range.

Shortcutoropen load.

Threshold for error detectionisaninternal ECU
threshold. The sensed raw voltage value
SCR_uRawUTnkT isabove SCR_SR-
CUTnkT.uMin_C. Checkwiring.

523612

1170

Internal hardware monitoring: the CPU of
theECUisresetand the causeis loggedinter-
nally; noitem will be createdin error mem-
ory

Error during positive test(ECU internal error).
Diagnosticfault checktoreportthat thepositive
testfailed

Threshold for error detectionisaninternal ECU
threshold.
Reflash ECU.Iferrorisstill activreplace ECU.

168

1181

Batteryvoltage: the voltage measured by
ECUisout ofthe targetrange

Battery voltage below limit

Checkalternator, cabling, contactresistance,
safetyfuses, too highloadin energy system,
check battery andif necessary replaceit, check
battery poleand if necessary ¢
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5763 4 1229 | 5-9-4 | Actuator EGR-valve:shortcuttobatteryon | Short-Circuittoground oncomponent Threshold for error detectionisaninternal ECU
ECU pinis detected threshold.
Check wiring, component, ECU
Check repairwith SerDia 2010 use case
5763 6 1230 | 5-9-4 | Actuatorerror EGR-valve; Overload byshort- | Short Circuit over Load Threshold for error detection isaninternal ECU
circuit threshold.
Checkwiring, component
5763 N 1231 | 5-9-4 | Actuatorerror EGRvalve (2.9;3.6) orthrottle | Temperature dependent Over Current Threshold for error detection isaninternal ECU
valve (4.1;6.1;7.8); Power stage overtem- threshold.
perature due to high current 3.6) throttle Checkwiring, component
valve (4.1;6.1;7.8); Power stage overtem-
perature due to high current;
5763 4 1232 | 5-9-4 | _ActuatorerrorEGR-Valve (2.9;3.6) or Monitoring for CY146 UnderVoltage. Threshold for error detection isaninternal ECU
Throttle-Valve (4.1;6.1;7.8); Voltage below threshold.
threshold 3.6) Drosselklappe (4.1;6.1;7.8); Check wiring, component
Voltage below threshold;
523984 | 3 1239 | 7-8-8 | UB7;Shortcircuittobatteryerrorofactuator | Suspected Components: ECUPINAO3Because | Threshold for error detectionisaninternal ECU
relay 7ComponentsonPin A03 cannot be theassignment of PINs is different between the | threshold.
activated. Internal ECU power stage engine series, check the connectedloadsinthe | Check wiringhamessand connected loadson
switched off. motor circuit diagram pin A03. Iferrorisstill present, exchange ECU.
523986 | 4 1241 | 1-7-6 | UB6;Shortcircuittogroundactuatorrelais6 | Suspected Components: ECUPINAO4and A05 | Threshold for error detectionisaninternal ECU
ComponentsonPinA04andA05 cannotbe | Because theassignment of PINsis different threshold.
activated. Internal ECU power stage betweentheengine series, check the conected | Check wiringhamessand connected loadson
switched off. loadsinthe motor circuit diagram pin A04and A05. Iferrorisstill present,
exchange ECU.
523987 | 4 1242 | 7-9-1 | UB7;Shortcircuittogroundactuatorrelay7 | Suspected Components: ECUPINAO3Because | Threshold for error detectionisaninternal ECU
ComponentsonPin A03 cannotbeactivated. | theassignmentof PINsis different betweenthe | threshold.
Internal ECU power stage switched off, engineseries, check the connectedloadsinthe | Checkwiringharnessand connected loadson
motor circuit diagram pin A03. Iferrorisstill present, exchange ECU.
2797 4 1337 | 5-6-5 | Injectordiagnosis: TimeoutofInjetordetec- | Short-Circuitto groundoncomponentwiring | Threshold for error detectionisaninternal ECU
tioncylinder bank0 threshold.
Check wiring, component, ECU Note: affected
injectorhas to be evaluated according tofiring
order
2798 4 1338 | 5-6-6 | Injectordiagnosis: TimeoutofInjetordetec- | Short-Circuitto ground oncomponentwiring | Threshold for error detectionisaninternal ECU
tioncylinderbank1 threshold.
Check wiring, component, ECU Note: affected
injectorhas to be evaluated according tofiring
order
2797 4 1339 | 5-6-5 | Injectortest:Shortcuttogroundoncylinder | Short-Circuitto groundoncomponentwiring | Check wiring, component, ECU Note: affected
bank0 injectorhas to be evaluated according tofiring
order
2798 4 1340 | 5-6-6 | Injectortest:Shortcuttogroundoncylinder | Short-Circuitto groundoncomponentwiring | Check wiring, component, ECU Note: affected
bank1 injectorhas to be evaluated according tofiring
order
164 2 1381 | 8-3-9 | Railpressurecontrol:errorduringafterrun | Rail pressure sstillabove threshold. Threshold for error detection isaninternal ECU
(appears only at 2000 bar system) threshold. Reset the faultand at reappearance
check ECUand injection system
1136 0 1398 | 6-8-1 |ECUinternal temperature;temperature Short-Circuitin ECU, ECU heated by hot air Close warmair circuits, replace ECU
measured by ECUisoutofthe targetrange

3-94

31215067



SECTION 3 - CHASSIS & TURNTABLE

Table 3-10. Engine Fault Codes (Deutz Engine)

SPN | FMI

Deutz
Code

Blink
Code

Description

Possible Cause

Action

37 12

1455

7-1-1

Temperature Phy_tPfWgh, the weighted
DPF temperature < Threshold 1
Temperature Phy_tPfWgh, the weighted
DPF temperature > Threshold 2towards the
end of the stand-still main phase.

temperature Phy_tPfWgh, the weighted DPF
temperature, ishelow or above the target tem-
peraturetowards the endofthe stand-still main
phase.

Check temperature upstream DOCExh_tSen-
sOxiCatUs within Stand-still: > 450°C? If not:
=> (heckair path of engine: EGR-Valve,
Intake-Throttle, Turbocharger and Piping each
forleakage and correct function Check tem-
perature difference across DOCby Exh_tSen-
sOxiCatDs- Exh_tSensOxiCatUs within Stand-
still: < 100°C?If not: Check exhaust pipe down-
stream turbo chargerfor oil? checkinjectors: is
aninjectorgotstuck? Toomany hydrocarbonsin
exhaust? White smoke (at hot EAT system, not
atcoldstart)?

Checkairpath of engine: EGR-Valve, Intake-
Throttle, Turbocharger and Piping each forleak-
ageand correct function

Check exhaust gas temperature sensors within
EAT-system: T upstream DOCC, T downstream
DOC&T upstream SCRcatalyst all three of them
caninfluencePhy_tPfWgh

524057 | 2

1505

Low fuel pressure: the low fuel pressure cal-
culated by ECUisundemeaththe target
range; the ECU activates a system reaction

Fuel pressure belowwarning threshold

Threshold for error detectionisaninternal ECU
threshold.

Checklow fuel pressure system (fuel feed
pump, relay, fuse, wiring, sensor) and if neces-
saryrepairorreplaceit.

524074 | 9

1533

Open load sensorinternally at NOx-sensor
downstreamSCR

Openloadsensorinternallyat NOx-sensor
downstream SCR

Threshold for error detection isaninternal ECU
threshold.

Check NOx-Sensor downstream SCR catalyst:
waterinside?

Shake outsensorafterdismounting. => If
waterinside, replace sensor.

Check mounting position of sensorand judge it
regarding condense water formation /agglom-
eration.

Checkwiring harness Exchange sensor

524075 | M

1534

Short circuitsensor internally at NOx-sensor
downstreamSCR

Short circuit sensorinternally at NOx-sensor
downstream SCR

Threshold for error detectionisaninternal ECU
threshold.

Check NOx-Sensor downstream SCR catalyst:
waterinside?

Shake outsensorafterdismounting. => If
waterinside, replace sensor.

Checkmounting position of sensorand judge it
regarding condense water formation /agglom-
eration?

Rearrangeif critical and possible

Check wiring hamness Exchange sensor

31215067

3-95



SECTION 3 - CHASSIS & TURNTABLE

Table 3-10. Engine Fault Codes (Deutz Engine)

SPN

FMI

Deutz
Code

Blink
Code

Description

Possible Cause

Action

524076

1535

2-4-8

Openlinesensorinternallyat NOx-sensor
downstream SCRNOx Sensorsare CAN Sen-
sors-->noHWPinonthe ECU

Openlinesensorinternally at NOx-sensor
downstream SCR

Threshold for error detection is aninternal ECU
threshold.

Check NOx-Sensor upstream SCR catalyst:
waterinside?

Shake outsensorafterdismounting. => If
waterinside, replace sensor.

Check mounting position of sensorand judgeit
regarding condense water formation /agglom-
eration.

Check wiring harness Exchange sensor

524077

1536

Short circuit sensor internally at NOx-sensor
downstream SCRNOx Sensorsare CAN Sen-
sors-->noHW Pinonthe ECU

Shortcircuit sensor internally at NOx-sensor
downstream SCR

Threshold for error detectionisaninternal ECU
threshold.

Check NOx-Sensor upstream SCR catalyst:
waterinside?

Shake outsensorafterdismounting. => If
waterinside, replace sensor.

Check mounting position of sensorand judge it
regarding condense water formation /agglom-
eration.

Checkwiring harness Exchange sensor

524078

1537

Lambda value of NOx-Sensor downstream
SCRisout ofrange. When thefiltered
Lambda concentration value at the sensor
(ComRxSCR_rFltLamDs_mp)isgreaterthan
the physical range checkmax.lambda
threshold

sensed lambda value of Nox-sensor down-
stream SCR catalystis > physical high limit
ComRxSCR_rCanLamDs_mp > threshold

Check whether NOx-sensor downstream SCR
catalystis physically mounted within the
exhaustline

Check Lambda values of NOx-sensor down-
stream SCR catalystat at dle conditions, Com-
RXSCR_rCanLamDs_mp > threshold? Compare
toComRxSCR_rCanLamUs_mp.Valuesmustbe
almostidentical Check CANBus of NOx-sensor
downstream SCR catalyst

Check NOx-sensor downstream SCR catalyst
wiring

Check NOx-sensor downstream SCR catalyst
itself Replace NOx-sensor downstream SCR cat-
alyst

524079

1538

sensedlambda value of NOx-sensor down-
stream SCR catalystis < physical low limit
ComRxSCR_rCanLamDs_mp < threshold

sensed lambda value of NOx-sensordown-
stream SCR catalystis < physical low limit Com-
RxSCR_rCanLamDs_mp < threshold

Compare to ComRxSCR_rCanLamUs_mp.Com-
RXSCR_rCanLamDs_mp must bealmost iden-
tical! Ifalmostidentical, Checkairpath of
engine: EGR-Valve, Intake-Throttle, Turbo-
chargerand Piping each forleakage and correct
function

Checkinjection systemofengine. Injector
stuck?ifsensed lambda upstream SCR higher
(ComRxSCR_rCanLamUs_mp): Diesel in Urea-
tank? Check CANBus of NOx-sensor down-
stream SCR catalyst Check NOx-sensor down-
stream SCR catalyst wiring

Check NOx-sensor downstream SCR catalyst
itself Replace NOx-sensor downstream SCR cat-
alyst
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524080 | 9 1539 | 2-5-7 | sensedlambdavalue of Nox-sensor sensed lambda value of Nox-sensor upstream | Check whether NOx-sensor upstream SCR cata-
upstream SCR catalystis > physical high SCRcatalystis > physical high limit ComRx- lystis physically mounted within the exhaust
limit ComRxSCR_rCanLamUs_mp > SCR_rCanLamUs_mp > Threshold line
Threshold Check Lambda values of NOx-sensor upstream
SCR catalystat atidle conditions, ComRxSCR_r-
(CanLamUs_mp < Threshold? Compare to Com-
RXSCR_rCanLamDs_mp. Must be almost
identical
Check CANBus of NOx-sensor upstream SCR cat-
alyst
CheckNOx-sensorupstream SCR catalystwiring
Check NOx-sensor upstream SCR catalyst tself
Replace NOx-sensor upstream SCR catalyst
524081 9 1540 | 2-5-8 | sensedlambdavalue of Nox-sensor sensed lambda value of Nox-sensor upstream | Checkairpath of engine: EGR-Valve, Intake-
upstream SCR catalystis < physical low limit | SCR catalystis < physical low limit ComRx- Throttle, Turbochargerand Piping each forleak-
ComRxSCR_rCanLamUs_mp < Threshold | SCR_rCanLamUs_mp < Threshold ageand correct function
Checkinjection systemofengine. Injector
stuck? Check CANBus of NOx-sensor upstream
SCR catalyst
CheckNOx-sensorupstream SCR catalystwiring
Check NOx-sensor upstream SCR catalyst tself
Replace NOx-sensor upstream SCR catalyst
524063 5 1557 | 8-6-9 | Ureapressureline heater:broken wiring Openload onwiring to component Checkwiring, component
detected Threshold 1 < SCRHtr_rUHtrMeas-
Ratio_mp < Threshold2
524063 3 1558 | 8-6-9 | SCRheatermainrelay;shortcircuittobattery | Short-Circuitto battery onwiringtocomponent | Check wiring, component
Threshold 1 < SCRHtr_rUHtrMeasRa-
tio_mp <Threshold2
524063 | 4 1559 | 8-6-9 | Connectionbetweenheatingvalve (Y31)on | Faultywiring, faulty heater relay (K27-K31), Disconnect plug from heating valve (Y31)and
the control unit PinA:92and Load side SCR | defective heatingvalve (Y31), brokenelement | reset fault. Iffaultisstill present you have to
heatermainrelay (K31)isashort cutto inheating. lookin the wiring of Y31 to the control unit Pin
ground.Threshold 1 < SCRHtr_rUHtrMeas- A:92. [ferrorisnolonger present, you have to
Ratio._mp < Threshold 2 checkthewiringofY31 viarelayK31and possi-
blythe heating cablesand relay (K27-K30).
524063 | 5 1560 | 8-6-9. | SCRrelayforsuction linenotconnected relay defectrelay not connected wiring harness | Check wiring, component
Threshold 1< SCRHtr_rUHtrMeasRa- broken problems with supplyvoltage
tio_mp < Threshold2
524065 | 4 1570| 8-9-2 | voltageof pressuresensorupstream SCR< | voltage of pressure sensorupstream SCR< volt- | Check wiring of pressure sensor upstream SCR
voltage low limit age low limit catalyst. Check pressure sensor upstream SCR
catalyst. Exchange pressure sensor upstream
SCR catalyst
524065 | 2 1598 | 8-9-2 | Comparisonofureacatupstreamexhaust | absolutvalue of difference betweensensed Check electric connector: 4h pinopen/new
gas-andenvironment pressure, the differ- | pressure upstream SCR catalystand environ- | connector type used? pressure exchange from
enceshould not exceed a certain limit mental pressure > limitahs(UCatUsP_pDiffEn- | inside electrical connector with the environemt
abs(UCatUsP_pDiffEnvCat_mp) >Thresh- | vCat_mp) > Threshold possible? waterinsensor? sensor frozen?
old Check wiring of pressure sensor upstream SCR
catalyst Exchange pressure sensor upstream
SCR catalyst
Checkintake manifold pressure sensor (Air_p-
CACDs) Checkambient pressure sensor
(EnvP_p)
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1761 14 | 1655 | 1-3-8 |Theureatankvolumeratioisbelow the actualureatanklevel SCRUTnk _rVol_mp [%]is | Check urea level => if empty, thenfillinurea

threshold of <5% below applicable threshold 5% Check DEF level sensor. If there is ureain the
tank, then move the floater of the level sensor.
Thefloatermust be free.Ifyoulift the sensor
body, then SCRUTnk_rVol_mp must change.
Exchange DEF level sensor, ifno change of val-
ueorit'simplausible.

2791 7 1752 | 4-1-5 | EGRactuatorismechanicallyblocked. EGRactuatorfaulty orblocked. Threshold for error detectionisaninternal ECU
threshold. Checkthe EGRactuatorand EGR
valve tomechanical blockage/ clean.

Check for freemovement of the valve. Ifit'S
blocked, then exchange the EGR valve.

2791 2 1753 | 4-1-5 | corrupted CAN communicationwithactua- | CANbuserror orfaulty EGRactuator. Thresholdfor error detection is aninternal ECU

tor. threshold. Check other CAN bus components.If
nomessage is sent, fix the wiring. If o.k.
exchange EGRactuaror.

2791 13 | 1754 | 4-1-5 |EGRactuatorcan notlearnstop positions. | Errordetection during thelearning process. Threshold for error detectionisaninternal ECU
Possibly onlysecond failure if other EGRTV threshold. Start Serdia Usecase toreset EGR
failures occure. actuator. Check EGRvalve and mountingsitua-

tion. Ifo.k. change EGR actuator.

2791 12 | 1755 | 4-1-5 |Internalelectrical fault of EGRactuator. Internaldamage of EGRactuatorduetohigh | Threshold for error detectionisaninternal ECU

temperature or electrical wiring issue. threshold. Exchange EGRactuator.

2791 13 | 1756 | 4-1-5 |EGRactuatorcan notlearnstop positions Interruption oflearning process duetomechan- | Threshold for error detectionisaninternal ECU
because procedure was interrupted. ical damage. threshold. Start Serdia Usecase toreset EGR

actuator.

2791 6 1757 | 4-1-5 | Overcurrentto EGRactuator. Highvoltage from battery. EGRactuatoris Checkbatteryvoltage. Checkif EGRisblocked or

blocked ormoving very hard. notrunning smoothly. Ifeverythingis o.k.
change EGRactuator.

2791 3 1758 | 4-1-5 | Overvoltage atEGRactuator. Highvoltage from the battery Checkbattery voltage.

2791 4 1759 | 4-1-5 |Undervoltageat EGRactuator. Low voltage from the battery. Check battery voltage.

2791 13 1760 | 4-1-5 | Stoppositions of EGRvalve noto.k. Mechanical damage of EGR actuator. EGRvalve | Threshold for error detectionisaninternal ECU

is blocked ormoving very hard. threshold. Start Serdia Usecase toreset EGR
actuator.

2791 7 1761 | 4-1-5 |EGRactuatorspringbroken. mechanical damage of spring due to overstress. | Threshold for error detectionisaninternal ECU
threshold. Exchange EGRactuator.

2791 16 | 1762 | 4-1-5 | Internalactuatortemperatureabove thresh- | overheating of EGRactuator LetEGRactuator cool down, check heataccu-

old. mulation during worst case operation.

2791 0 1763 | 4-1-5 |Internalactuatortemperatureisabove Overheating of EGRactuator during operation. | LetEGRactuatorcool down and check heat
threshold. accumulation during worst case operation.

523612 | 12 | 1857 | 5-5-5 |Faultinthe monitoringduringtheengine | wiringisnotaccording DEUTZ requirements Threshold for error detection isaninternal ECU
start. Startrequestedin level 1, but not enginestart conditionsare notobservedlow | threshold. checkotheractive errorsandfix
releasedin level 2 whichleadsto no fuel battery voltage during start malfunction of them. checkall needed engine start conditions,
injection. starter e.g.neutral switch. check the engine speed

duringstarting oftheengine. Ifit'stoolow, then
check the battery voltageandthen check the
starter formalfunction.
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524147 7

1858

9-6-6

During Afterrun and draining of DEF lines,
therevertingvalveinthe DEF supplymodule
isopened but the urea pump pressure
increasesinstead of decrease, which means
thatthe reverting valve is not working.

Ureapressuresensorisdefect. Reverting valveis
blocked. Ureainjectoris blocked.

RunSERDIA use-case "injection test"to ensure
theureainjector works properly. Run SERDIA
use-case "pressure test" to ensure the lines are
filled with urea and supply moduleis working
RunSERDIA use-case "emptyservice". The urea
pumpressure, SCR_pAbsAdapUPmpP,must
decrease below the urea pump pressure before
therevertingvalve was opened. Observe
SCR_pAbsAdapUPmpP &SCR_stURewVIv (0=
closed, 1=o0pen) & SCR_rDycUdosVIvTheerror
heals each time after SCR system status "emp-
tying" (64)is successfullyended => debounce
time30s.Iftheerrorisstillactive, then
exchange supply module.

541751 0

1859

Tailpipe Nox-emissions are higher than NTE-
Limit (2 g/kWh) and/or NRTC-Limit (0.9./
kWh)

-noDEF injection ijection of DEF with low qual
-ity (normal quality = 32.5%)
-injection of non-DEF fluid

- Check DEF levelin tankwhich should be higner
than12%.

- Check DEF quality ComRxSCR_rAdBluwhich
shallbeabove 32.5%. Ifit's below 24, thenit's
diluted ureaintank oreven water=>Exchange
thefluidin the tank with right DEF quality.
-Check DEF supply module: perform pressure
test=> Replace supplymodule

-Check DEF dosing valve => performinjector
test=> Cleaninjector with water=> Repeat
injectortest=> Replaceinjector

-Check NOx sensor downstream SCR catayst:
check wiring and sensoritself. Atwarm engine
and warm EAT-system (SCRT_tCatAvrgExhGs >
250°C) in steady state, check sensed Nox-val-
ues: at ComRxSCR_stNOxRdyUs &ComRx-
SCR_stNOxRdyDs, ComRxSCR_rNOxUs must be
> ComRxSCR_rNOxDs. ComRxSCR_rNOxDs
shallbe< 100 ppm insteady state operation.
=> Exchange NOx-Sensor downstream of SCR
catalyst

-Check engineair path: dp venturisensor, EGR
cooler, EGR-Valve, Intake
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524178

1864

9-9-6

The urea pump isnotable to control the urea
pressure between 9barand 11bar.

The urea pump controllerisnot able to control
the urea pressure between 9barand 11 bardue
tomalfunctionin the SCR system. Suspected
components: DEF pump broken Revertingvalve
continously open Urea suction line, backflow
line broken or connection swapped PWM Pow-
erstage has a defect Pump Pressure sensor bro-
ken

Make sure that DEFlines, pump and tankare not
frozen.

Check for DEF levelinthe tank

Check DEF lines: All lines connected?
Therightlines connected tothe correct places?
Suctionlineblocked? Isthere any leakage? Not
alsoureatothe outside butalsoairinto the
lines, especially in the suctionline!

Perform SERDIA usecase "pressure test": Does
the DEF pumpworkproperly? => check wiring
harness & PWMsignal forpump Does the DEF
pressurerise?

Isthe error healed? If still unsuccessful sofar:
Check DEF pressure sensor: Atignitiononand
SCRsystem state=0("Init check"), SCR_pAb-
sAdapUPmpP shall beidentical to EnvP_p.Ful-
filled: Sensor okay!

Check reverting valve Check DEF pump fil-
ter:dirtinside?

Suspected components: DEF pump broken
Reverting valve continously open DEF suction
line, backflow line broken or connection
swapped PWM Powerstage hasa defect

4360

1865

6-6-8

Error at staticplausibility check: absolut
temperature difference of sensed tempera-
ture upstream SCR catalystand ambient
temperature > asstatic plausibility limitat
engine cold start (engine was off forat least
8h), temperature upstream of SCR catalyst s
expected to beidentical toambienttem-
perature =>see enable conditions for
details. Error at dynamic plausibility check:
temperature difference of sensed tempera-
ture upstream SR catalystand ambient
temperature < asdynamic plausibility limit
dynamiccheckisblockedif static plausibility
checkisalready faulty=>Temperature
upstream SCR catalyst must be by 40°C
higherthanambient temperature ifengine
runsand a certain delay time has expired.

Errorat staticplausibility check: absoluttem-
perature difference of sensed temperature
upstream SCR catalyst and ambient tempera-
ture > as staticplausibility limit at engine cold
start (engine was off for atleast 8 h), tempera-
ture upstream of SCR catalyst is expected to be
identical toambient temperature => see
enable conditions for details. Error at dynamic
plausibility check: temperature difference of
sensed temperature upstream SCR catalystand
ambienttemperature < asdynamicplausibility
limitdynamic checkis blocked f static plausibil-
ity checkisalreadyfaulty=>Temperature
upstream SCR catalyst must be by 40°Chigher
thanambient temperatureifenginerunsanda
certain delay time has expired.

Checkwhethertemperature sensor upstream of
SCR catalyst s physicallymounted within
exhaust pipe

If cold start condition can be made sure (engine
wasofffor atleast 8 h)compare values of
EnvT_t,EngDa_tEng,Exh_TOxiCatUs, Exh_-
tOxiCatDs and SCR_tSensUCatUsT at ignition
on, without starting the engine. All identical?
Comparevalues of Exh_TOxiCatUs, Exh_tOxi-
(CatDsand SCR_tSensUCatUsT after 15 minin
constant operation point: show all similarval-
ues (30K tolerance width).
Areambienttemperatureand (EnvT_t), cooling
watertemperature (EngDa_tEng) plausible?
Sensor coated with urea crystalls? Dismount
ureainjector andinspect temperature sensor
upstream SCR catalyst visually Check wiring of
sensor Replace sensor

524067

1867

absolute diference of sensed temperature of
supply module heatertemperatureand
ambient temperature UPmpT_tDiffP-
mpHtrAmb_mp >threshold

absolute diference of sensed temperature of
supply module heater temperature and ambi-
enttemperature UPmpT_tDiffPmpHtrAm-
b_mp > threshold

Compare SCR_tSMTwith SCR_tSMHtrT, EnvT_t
and CEngTds_tand SCR_tAdapUTnkT => All
identical?

Ifnot: Hasthe machine been brought from cold
environmentintoawarmone orviceversa
without enginerunning, e.g. atworkshop?
Environment temperature sensor defect Cool-
anttemperature sensor defect

Supply module temperature sensor defect
Problem at Supply module unit (broken?) =>
exchange supply module
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524067 | 2 1868 | 8-9-4 | absolutediference ofsensed temperatureof | absolute diference of sensedtemperatureof | Compare SCR_tSMTwith SCR_tSMHtrT, EnvT_t
supplymodule temperatureandambient | supply module temperature andambienttem- | and CEngTds_tand SCR_tAdapUTnkT=> All
temperature> threshold perature UPmpT _tDiffPmpAmb_mp > thresh- | identical? [fnot: Has the machine been brought

old from cold environmentinto awarm one or vice
versawithoutenginerunning, e.g. at work-
shop? Environment temperature sensor defect
Coolant temperature sensor defect
Supply module temperature sensor defect
Problem at Supply module unit (broken?) =>
exchange supply module
1761 2 1869 | 1-2-9 |InthecasethesystemiscalucalatinganDEF | Suspected components:-suctionunitsensor | Checkthe suction unitsensor for communi-
injection demand andthefillinglevel of the | defect- mechanical defectat thefloatgauge | catedvalues on CANbus.
tankdoesn ‘tchange, the diagnostic func- Check thelevel sensor for plausible values.
tionwill detectanimplausible behavior. Check mechanical damage onthe floater of the
level gauge.

524152 | 2 1874 | 9-7-1 | CANmessageisnotreceived foradefinite | CANmessageisnotreceivedforadefinitetime | Checkeletrical connection oif ureaquality sen-
time=> erroris set. Assoonasthe message | => erroris set. As soon asthe message s sor
isreceived the error heals. received the error heals. Check engine CANbus

Check urea quality sensoritselfExchange urea
qualitysensor

524153 | 2 1875 | 9-9-7 | CANmessageisnotrecievedforadefinite | CANmessageisnotreceivedforadefinedtime | Check electrical connection of suction unit sen-
time=> erroris set. Assoonasthe message | => erroris set. As soon as the messageis sor(combined sensor with tank level and tank
isreceived againthe erroris healed. receivedagain the erroris healed. temperature)

Checkengine CANbus
Checklevel sensoritself Exchange suction unit
4768 2 1881 | 6-8-3 | Atenginecoldstartconditionsthesense- | Difference temperature of exhaust gas tem- Check whetherall exhaust gas temperature
dexhaust gastemperature downstream DOC | perature downstream DOCandfixedambient | sensors withinthe EAT systemare mounted
(Exh_tSensTOxiCatDs) has exceeded the temperature atignition on exceeds a certain properly: Within the exhaust lineand at correct
sumofambienttemperature (EnvT_t) + off- | limitearlier than the difference temperature of | positions.
set (40°C) earlierthanthe sensed exhaust | exhaustgastemperatureupstreamDOCand | Checkthe position of the sensor upstream SCR
gas temperature upstream of DOC(Exh_t- | fixed ambient temperatureatignition on. which mightbe physicallymounted inthe
SensTOxiCatUs). The checkiis only performed wrong position. If cold start condition can be
once each ignition cycleand only if the start made sure (engine was offforatleast 8 h) com-
isjudgeda cold start. Error statusis frozenfor parevaluesof EnvT_t, EngDa_tEng,Exh_TOxi-
thatignition cycle. Nohealing possible. (atUs, Exh_tOxiCatDsand SCR_tSensUCatUsT
atignition on, withoutstarting theengine. All
identical? Then the sensorsitselfare okay.
Check exhaust piping for leakage. Check wiring
of sensors Replace sensors Check DOC=> phys-
icalllyintact?

524190 | 14 | 1891 | 2-7-2 |InducementlevelTactivNotenoughureain | Low DEFtanklevel Check DEF level intank. Ifthereis no DEF, refill
tankorlow urea quality orhardwaretam- | Low DEF quality Hardware Tamperingis active | up tovolume above the warning threshold.
peringfailureis detected or hardwarefailure | Hardware Failure is active Check the DEF qualityin the tank. If wrong fluid
isdetected isfilled, refillwith proper DEF. Check othererrors

based on hardware malfunctions.

524191 | 14 | 1892 | 2-7-3 |Inducementlevel2activ.Alow DEF tank Low DEF tank level Threshold for error detection is aninternal ECU
leveloralow DEF qualityis detected or hard- | Low DEF quality Hardware Tamperingisactive | threshold.
ware tampering(system components are Hardware Failure is active Check the DEFlevelintank. Ifthereisno DEF,
pinched off) orhardware failures as shortcut refill upabove the warning level.
tobattery, shortcuttoground etc. are Check DEF qualityfilledin the tank.
detected. Check othererrorsbased on hardware tamper-

ing orfailure.
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524193

1893

2-7-5

The total timein standstill-regeneration
mode exceeds the long-limit threshold
withinlast 500h total engine run time. The
errorisactivatedifthe enginerunstomany
timesin Standstill regeneartion. Change oil
andreset counter.

Stand-still mode s very often aborted by the
operator. Stand-still mode does notreach
required temperature level and regeneration
levelistherefore reached afterashorttime
again

Read out stand-still statistics=> see service
manual: Stand-still operation finished or often
interrupted by driver/ engine shut-off? =>
Runstand-still and instruct operator Stand-still
operation required often by soot load=>Check
dp DPF pressure sensor Stand-still mode does
notreach required temperature level: Check
engine air path: IntakeTrottle, EGR-Valveand
turbocharger okay? Anyleakageinengineair
intake sytem or exhaust gas system? Check
temperature sensors within exhaust system:
upstream DOC, downstream DOC If soot load
level of DPfallow it: Perform Stand-still and
checkreached temperature level upstream and
downstream DOC: Tupstream DOCin the range
0f480-550°C?Downstream DOCafter 25 min
stand-still main phase 590°Care reached? Tem-
erature tracesare steadyand even? Tempera-
ture downstream DOChigher than upstream
DOChut difference does not exceed 100 K?

524194

1894

The total timein standstill-regeneration
mode exceedsthelong-limit threshold:2,5h
stand-still operation within 50h total motor
runtime. The erroris activated if the engine
runstomuch timein short Standstill regene-
artion.Change oil and reset counter.

Stand-still modeis aborted /interrupted too
often by the operator Stand-still is required too
often due to miscalculation in the soot model
Stand-still mode does not reache temperature
level and regeneration levelis therefore
reachedafterashort time again.

Read out stand-still statistics=> see service
manual: Stand-still operation finished or often
interrupted by driver/ engine shut-off? =>
Runstand-still and instruct operator Stand-still
operation required often by soot load=>Check
dp DPF pressure sensor Stand-still mode does
notreach required temperature level: Check
engine air path: IntakeTrottle, EGR-Valveand
turbocharger okay? Anyleakageinengineair
intake sytem or exhaust gas system? Check
temperature sensors within exhaust system:
upstream DOC, downstream DOC

Ifsoot load level of DPF allows it: Perform
Stand-still and check reached temperature
level upstream and downstream DOC: T
upstream DOCin the range of 480-
550°C?Downstream DOCafter 25 minstand-
still main phase 590°Care reached? Temerature
traces are steadyand even? Temperature down-
stream DOChigher than upstream DOCbut dif-
ference doesnot exceed100K?
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3519 12 | 1895 | 2-7-7 |Theintegratedtemperaturesensorofthe | Temperaturesensorinside the UQS defect. CAN | Check the temperature sensor signal for plausi-
UreaQuality Sensor measures highertem- | Communication corrupted. Overheatingofthe | bility.In case ofimpropersignal, exchange the
perature than threshold DEF tank due to malfunction of the heating suction unitin the tank.
valve. Flow directionis of coolantiswrong due | Check CAN bus communication for proper sig-
tomixed up the hosesrouted to the heating nal. In case ofimproper signal, exchange the
valve.Overheatingofthe DEF tank duetoheat | suction unitin the tank.
transfer from neighbor parts. Check the function of heating valve and routing
ofthe hoses. The coolant flow through the heat-
ing valvemustbe observed according to the
shownarrow. In caseall actionsabove are OK,
check the real temperaturein the DEF tank
duringworst case conditionand improve the
installation of the DEF tank.
3520 3 1896 | 2-7-8 | Theintegrated diagnosticofthe DEF quality | wiringhamessof UQS corrupted CAN Commu- | Threshold for error detectionisaninternal ECU
Sensorrecognized ashortcircuit to battery | nication corrupted threshold. Check the wiring harness from the
ECUtothesuctionunitofthe DEFtank Check the
CANbus communication. Ifthesignal iscorrupt,
thenexchange the suction unit.
3520 4 | 1897 | 2-7-8 | TheintegrateddiagnosticoftheUreaQuality | wiringhamessto thesuctionunitintheDEF | Threshold for error detection isaninternal ECU
Sensorrecognized ashortcircuit toground. | tankis corrupted CAN Communication cor- threshold. Check the wiring to the suction unit
rupted inthe DEF tank. Check the CAN bus communica-
tion. In case the communication s corrupt,
exchange the suctionunitin the DEF tank.
3519 3 1898 | 2-7-7 |Theintegrateddiagnosticofthetempera- | Wrong diagnostic of the short circuits logic Check the wiring to the suction unitin the DEF
ture sensor of the Urea Quality Sensor recog- | inside the temperature sensor ofthe UQSCAN | tank. Check the CAN bus communicationofthe
nized ashortcircuittobattery. The UQS Communication corrupted suction unit.In case the communicationis cor-
Sensoris an combined sensorof tank tem- rupt, exchange the suction unit.
perature, fillinggrade and DEF quality and it
isalsoan CANsensor-->noPIN
3519 4 1899 | 2-7-7 | Theintegrated diagnosticofthetempera- | DEF quality sensorin the suction unitofthe DEF | Check the wiring to the suction unit of the DEF
ture sensorofthe Urea Quality Sensorrecog- | tankis defect CAN Communication corrupted | tank.Check the CAN bus communication from
nizedashort circuittoground thesuctionunit. In case thesignalis corrupt,
exchange the suctionunitin the DEF tank.
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524195 | 14 | 1900 | 2-7-9 |Thestandstillrequestofdetected crystalli- | Back pressure upstream SCR catalyst has Dismount ureainjector fromexhaustlineand
zationisignored formore than reachedalevel whichindicates crystallisation | inspectvisuallytheinjectorandthe exhaustline
5h(>300min) inside of exhaust line. The error detection for urea crystallisation upstream of SCR cata-
Thiswill beactivatedifthereisastandstill | dependsonthesensed pressureupstreamof | lyst: If crystallisation can be clearly seen, then
request activated by Crystalisation Monitor- | the SCR catalyst and the calculated exhaustvol- | stand-still mustbe processed. Has the engine
ing. ume flow through the mixer pipe. In case of been operated inlowload forlonger time? If
errorisset, butno crystallisation canbe foundin | yes, thenit could be the reaoson for crystallisa-
themixing pipe, a possiblereason canbethe | tion. Does the NOx-Sensors work properly?
defect sensors: - exhaust pressure & tempera- | Compare ComRxSCR_rNOxUs to ComRx-
ture upstreamofthe SCR catalyst, - theambient | SCR_rNOxDs, when ComRxSCR_stNOxRdyUs=
pressure - the exhaust mass flow => Checkair | 1&ComRxSCR_stNOxRdyDs=1(Warm engine
path systemat the engine. and EAT-system, SCRT_tCatAvrgExhGs_mp >
250°C, SCR_ stStatus ="Dosing" =8): sensed
NOx upstream of SCR catalyst must be higher
thandownstream of SCR catalyst. Gotoidleand
waituntil SCRsystementersstatus "stand-by"
(nodosing), SCRT_tCatAvrgExhGs_mp <
225°C: ComRxSCR_rNOxUs =ComRx-
SCR_rNOxDs Clean ureainjector: rinseit thou-
rougly underwater
Check EGR-Path: difference pressure sensor at
venturitub
3520 13 | 1907 | 2-7-8 |UreaqualityatUQSoutofrangethesped- | Suspected components DEF qualitysensor DEF | Check DEF qualityand/or DEF quality sensor
fied thresholds;invalid quality of the urea
qualiy
3519 13 | 1908 | 2-7-7 |TemperatureatUQSoutofrangethe Suspected Components Tank heater DEF sensor | Check temperature system and/or DEF quality
specified thresholds; invalid quality of the sensor
temperature
3532 3 1911 | 1-2-7 | TheDEFlevel valuefromthe sensorishigher | Suspected Components: UQS defect Check DEF quality and/or sensor.
thanthemaximum physical rangethreshold
Comment: tank level, temperature and
quality aremeasured by the UQS sensor
3532 4 1912 | 1-2-7 | Theureaqualityvaluefromthesensoris Suspected Components: UQS defect Check DEF qualityand/or Sensor.
lower thanthe minimum physicalrange
threshold.
4365 3 1914 | 6-6-9 | Internalerrorof DEF qualitysensor. Suspected componentes: DEF qualitysensor Check wiring harnessand DEF qualitysensor
Wiring harness
4365 4 1915 | 6-6-9 | Internalerrorof DEF qualitysensor. Suspected componentes: DEF qualitysensor Checkwiring harnessand DEF qualitysensor
Wiring harness
3936 14 | 1917 | 2-8-6 |Standstill escalation bytime.Incasethe Stand-still requestignored by the operator.Dis- | Perform Stand-still. If sootload level of DPF has
standstill request willnot bereleased within | play/stand-still requestlamp broken. increased too high already call service to per-
50 h by the driverthis fault code will be set. form stand-still. In case the DPF soot load level
remove DPF => Exchange DPF.
3936 14 | 1918 | 2-8-6 |Standstill escalationbytime.Incasethe
standstill request will not bereleased within
75hby the driverthis fault code will be set
andthe next step for power reduction (50%
powerreduction) will be activated.
DebounceTime: Oms
524267 | 14 | 2007 | 2-8-7 |Announcementtriggersthelnducement | notused notused
Level2
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524025 | 8 2008 | 8-4-5 | Max.launchtimeforstandstillexceeded notused notused
(60min).
4171 2 2011 | 6-6-8 | Dynamictemperatur check oftempbefore | notused notused
SCR
524147 | 13 | 2013 | 9-9-6 | Settogetherwith DFC_SCRCoBIdUpLoPres. | LookatKWP 1639 (DFC_SCRCoBIdUpLoPres) | See KWP 1639 (DFC_SCRCoBIdUpLoPres) In
DFC_SCRCoBIdUpLoPresRstis only usedfor additionfor See DFC_SCRCoBIdUpLoPresRst:
inducement purposes. [tensures thatlegal Fixsupplymodule. DFC_SCRCoBldUpLoPres &
inducementis working correctly. See DFC_SCRCoBIdUpLoPresRst heal by them-
selfsif proper urea pressure was build up once If
that s not possible for some reasonrun service
routine number 216 toreset all DFC2Restore-
blocks
31215067 3-105
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members will get back to you with a quote for the right part that your machine needs.

We sell worldwide for the brands: Genie, Terex, JLG, MultiQuip, Mikasa, Essick, Whiteman,
Mayco, Toro Stone, Diamond Products, Generac Magnum, Airman, Haulotte, Barreto,
Power Blanket, Nifty Lift, Atlas Copco, Chicago Pneumatic, Allmand, Miller Curber, Skyjack,
Lull, Skytrak, Tsurumi, Husquvarna Target, , Stow, Wacker, Sakai, Mi-T- M, Sullair, Basic,
Dynapac, MBW, Weber, Bartell, Bennar Newman, Haulotte, Ditch Runner, Menegotti,
Morrison, Contec, Buddy, Crown, Edco, Wyco, Bomag, Laymor, Barreto, EZ Trench, Bil-
Jax, F.S. Curtis, Gehl Pavers, Heli, Honda, ICS/PowerGrit, IHI, Partner, Imer, Clipper, MMD,
Koshin, Rice, CH&E, General Equipment, ,AMida, Coleman, NAC, Gradall, Square Shooter,
Kent, Stanley, Tamco, Toku, Hatz, Kohler, Robin, Wisconsin, Northrock, Oztec, Toker TK,
Rol-Air, Small Line, Wanco, Yanmar


http://www.discount-equipment.com/category/5443-parts/
http://www.discount-equipment.com/category/5443-parts/
http://www.discount-equipment.com/page/1517-search-manuals/
http://discount-equipment.com/parts/
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SECTION 4. BOOM & PLATFORM

4.1 BOOM SYSTEMS

Broken Cable Indicator System

The boom on this model is a 5 section proportionally driven
telescopic boom. Section #2 is driven directly by the telescope
cylinder. Section #3, #4, and #5 (fly boom) are each driven by
separate wire rope systems. Each rope system contains redun-
dant ropes that are capable of allowing the operator to
unknowingly continue use of the machine with a single rope
failure. These kinds of failures with the extend ropes are self
revealing to the operator so proper action can be taken. Fail-
ures within section #4 and section #5 extend ropes are self
revealing as they are exposed on the exterior of the boom
where a broken rope would be obvious. Failures within section
#3 ropes require the addition of the Broken Cable Indicator
System in order to be self-revealing to the operator. This sys-
tem uses a proximity sensor to detect excessive movement of
the sensed rope as would be expected with a rope failure.

A broken rope detection results in illuminating the Cable
Break indicator on the platform control panel. No restrictions
are made to the functionality of the control system. It is the
responsibility of the operator to take the appropriate action.

Transport Position Sensing System

The transport position sensing system uses the main boom
angle sensors, the main boom length sensor mounted in the
pivot end of the main section #1boom in addition to the boom
length switch mounted on the platform end of the main base
boom and transport proximity switches mounted to the jib fly
boom to sense when the main boom and jib boom are in the
position associated with high speed travel. Above transport
angle is recognized when the main boom (using the cylinder
angle sensors) is more than 5° with respect to the turntable
and resets to within transport position when both main boom
angle sensors read less than 3° with respect to the turntable.
Transport length is recognized when the main boom length
switch and main boom length sensor read less than 17" exten-
sion for the main boom. Transport position is also determined
when the jib boom length switches indicate the jib is fully
retracted. During failures of either the main boom length
transport switch or the main boom length sensor the main
boom transport length will be determined by the remaining
sensor or switch. In addition, for a failure of either jib transport
length switch, jib length will be determined by the remaining
switch.

This system is used to control the following systems:
+ Beyond Transport - Drive Speed Cutback System
« Drive/Steer - Boom Function Interlock System - CE Only
+ Jib Stow System

+ Axle Extension System
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Beyond Transport - Drive Speed Cutback System

When boom is positioned beyond the Transport Position as
described in The transport position sensing system, the drive
motors are automatically restricted to their maximum dis-
placement position (slow speed). See the Tilt Indicator System
for interaction with the tilt sensor.

Drive/Steer - Boom Function Interlock System (CE
ONLY)

The Drive/Steer - Boom Function Interlock System uses the
Transport Position Sensing System to sense when the boom
and jib are out of the transport position. All controls are simul-
taneously functional when the booms are within the transport
position as on the standard machine. When the boom/jib are
beyond the transport position, the control functions are inter-
locked to prevent simultaneous operation of any boom func-
tion with drive/steer. The first function set to be operated in
this mode, becomes the master function set. In other words,
while operating drive/steer functions the boom functions are
inoperable. Likewise, while operating boom functions drive/
steer functions are inoperable.

Jib Stow System

The machine's stowed length can be reduced to facilitate
transportation on standard trailers by swinging the jib to the
right using the hydraulic power of the jib stow rotator. The
control system will prevent swinging the jib unless the axles
are retracted, the boom and jib are in the transport position. If
the transport criteria are met and the operator commands jib
swing right via the jib swing function switch. The control sys-
tem will retract the jib lock pin and begin to swing the jib into
the stowed position. When the jib is stowed, automatic plat-
form leveling is disabled, the boom is restricted to the trans-
port position, and axle extension is disabled. This system is
functional only in the 500# mode of the Dual Capacity System.
Jib telescope function will resume when the jib is nearly fully
stowed alongside the main boom. Conversely, the jib must be
retracted into the transport position before the jib is allowed
to swing left into the locked position. Once the jib reaches the
inline position, and the operator is maintaining the jib swing
left function switch the control system will attempt to lock the
jib lock pin. If successful, the jib lock pin lamp will illuminate
continuously after the operator releases jib swing function
switch.
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Envelope Control System

The Envelope Control System is the primary means of con-
trolling the stability of the machine by restricting the working
envelope of the main boom. The envelope shape, is such that,
positions of stability and structural integrity can be controlled
including the restriction of forward and rearward reach of the
platform. This system uses the two main boom angle sensors,
the main boom length sensor, and the main boom transport
length switch to continuously measure the position of the
main boom and control its position within the predetermined
envelope. The two main boom angle sensors measure the
angle of the main boom relative to gravity and are continu-
ously monitored for mutual agreement. The main boom
length sensor measures the length of the main boom and is
monitored for response to main telescope command and for
agreement with the fixed position length switch (Main boom
length transport switch). Violations of the main boom position
to allowable envelope positions will result in reduced function
speeds, BCS warning light illumination, and restriction of func-
tions. The platform alarm will sound and the BCS light will
flash with attempts to operate restricted functions. The
restricted functions due to envelope violations related to for-
ward reach are disallowing main lift down, main telescope out,
swing, drive and steer. The restricted functions due to enve-
lope violations related to backward reach are disallowing main
lift up, main telescope in, swing, drive, and steer. Recognized
failures within this system will result in control by the Moment
Control System, reduced function speeds, and BCS warning
light illumination. The unit will be restricted from leaving the
transport position until the failure is resolved.

Moment Control System

The Moment Control System is the secondary means of con-
trolling the stability of the machine. This system uses a load
cell pin to attach the lift cylinder of the main boom to the turn-
table. This pin is instrumented with gauges allowing the forces
in the pin to be monitored. These forces are used to compare
the actual boom moment (force at a distance) to a predeter-
mined allowable boom moment. In controlling the boom
moment, the position and load of the boom is controlled. The
moment control system will detect moments larger than
expected as well as those smaller than expected. This effec-
tively controls the forward and rearward positions of the
boom. The moment control system varies the maximum
allowable moment based on ground slope. On level ground
and with rated load in the platform, the allowable moments
establish a working envelope slightly larger than the Envelope
Control System's envelope to minimize interaction of the sys-
tems. With increasing ground slopes and rated load in the
platform, the allowable moments may establish a working
envelope smaller than the Envelope Control System's enve-
lope and may result in moment violations at the extreme plat-
form positions. Violations of the moment control systems
allowable moment will result in reduced function speeds, BCS
warning light illumination, and restriction of functions. The
platform alarm will sound and the BCS light will flash with
attempts to operate restricted functions. The restricted func-
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tions due to moment system violations related to forward
reach are disallowing jib functions, lift down, telescope out,
swing, drive, and steer. The restricted functions due to
moment system violations related to backward reach are disal-
lowing jib functions, lift up, telescope in, swing, drive and
steer. Recognized failures within this system will result in con-
trol by the Envelope Control System, reduced function speeds,
and BCS warning light illumination. The boom will be
restricted from leaving the transport position until the failure
is resolved.

Boom Control System (BCS) Functional Check
(Push to Test) System

The machine is equipped with a system for the operator to
daily verify the proper functioning of the Boom Control Sys-
tem (Envelope Control System and the Moment Control Sys-
tem). The operator is instructed to position the boom in the
position described by the instruction decal and to then verify
the control system cut out the main telescope movement at
the correct length. When the operator pushes the button
mounted on the ground control panel, the control system
compares the current moment reading in the moment system
to the moment expected for this position. If the current
moment is within allowable tolerance for the test position, the
green BCS indicator will illuminate indicating the system is
working properly. If the current moment is not within the
allowable tolerance for the test position, the red BCS indicator
will illuminate indicating the machine requires service by JLG
authorized service personnel before the system is used. Failure
of this test will not restrict the functionality of the machine
and will not cause a system fault. It is the operators responsi-
bility to take proper action. The machine can be in either
capacity mode of the dual capacity system for this system
check.

Controlled Arc System

The Controlled Arc System uses the envelope control sensors
to enhance the control of the main boom within the working
envelope. The purpose of the controlled arc system is to mini-
mize the interaction of lift functions with envelope edges and
to increase user efficiency. This minimizes the effect of a long
boom working in a comparatively narrow envelope. Because
the boom is permitted to extend to longer lengths at high
angles than at it is low angles, lift commands would normally
cause the boom to violate the permitted envelope while lifting
down or conversely require the operator to frequently com-
mand telescope out while lifting to high heights. The con-
trolled arc system optimizes the envelope shape by
automatically introducing telescope in or out during “lift only”
commands. Telescope flow is regulated during lift commands
to maintain a constant percentage of available boom length
(0% is always fully retracted, 100% is variable as the permitted
length changes when the boom is raised). The target percent-
age will be maintained throughout the lift command whether
it is maintaining 0%, 100%, or any percentage in between. The
target percentage is established at the start of lift command or
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end of manual telescope commands when using multiple
functions with lift. The telescope command can be used inde-
pendently or in combination with other functions. Manual
introduction of telescope will override the controlled arc sys-
tem and result in conventional control. Controlled arc will be
disabled with any sensor failure, any moment violation, any
envelope violation, or with auxiliary power functions. The con-
trolled arc functionality can be turned off using the manual
position of the boom control select switch.When selected, this
system active at all boom angles and lengths.

Controlled Arc Boom Movements

Controlled Boom Angle System

The Controlled Boom Angle System uses the envelope control
sensors to enhance the control of the boom by minimizing the
interaction of swing and drive functions with the envelope
edges. This interaction is due to two factors. First, the envelope
is controlled relative to gravity regardless of ground slope and
second, the turntable/boom mounting is effected by swing
and drive functions when the ground slope varies. This can
cause the boom position to vary within the envelope or even
violate the envelope edges when swinging or driving without
intentionally moving the boom. The controlled boom angle
system minimizes this effect by automatically introducing lift
up or down during swing and drive commands to maintain a
constant boom angle relative to gravity for all boom angles
greater than 8 degrees. Controlled boom angle is disabled
with any envelope or moment violations or failures. The con-
trolled boom angle functionality can be turned off using the
manual position of the boom control select switch.

Envelope Tracking

The Envelope Tracking System uses the envelope control sen-
sors to enhance the control of the boom within the working
envelope. Due to the shape of the working envelope, the max-
imum boom angle varies with telescope length. To maintain
unrestricted operation of the boom, the lift down function is
automatically introduced while telescoping in only when the
boom is on the rearward edge of the envelope. This only
occurs when telescoping in along the rearward edge and is
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not used elsewhere within the envelope or when telescoping
out. Envelope tracking is disabled with any envelope or
moment violations or failures. The envelope tracking function-
ality can be turned off using the manual position of the boom
control select switch.

Slow Down System

When the main boom approaches the edges of the working
envelope, all functions (except jib and platform functions, tele-
scope in or out on the rearward edge and telescope in on the
forward edge) are automatically slowed down by the control
system to reduce the machine dynamics and improve opera-
tor control. The slow down starts within 4 feet of all edges and
is at the fully reduced speeds 2 feet from all edges. The control
system indicates to the operator this automatic introduction
of slow down by flashing the creep light on the platform dis-
play panel. This feature applies to both platform and ground
controls, however, no indication is made on the ground con-
trol panel. Thisis not adjustable using the analyzer.

Dual Capacity System

The Dual Capacity System on this machine is a multiple enve-
lope control system as opposed to an indication system. The
control system changes the working envelope and moment
limits to match the capacity select mode to either the 500#
mode or the 1000# mode. It then displays the capacity mode
on the platform and ground display panel and controls the
positions of the boom within the allowable envelope for that
mode. This mode is selectable by the operator with the dual
capacity select switch on the platform control panel. The 500#
mode has the largest envelope. The 1000# mode has a smaller
envelope and requires the jib to be retracted fully. To select
the 1000# mode the boom must already be in the smaller
1000# envelope. When the operator selects the 1000# mode
and this condition is met, the capacity light changes from 500#
to 1000# and the envelope and permitted moment values are
changed accordingly. When the operator selects the 10004
mode and this condition is not met, both capacity lights will
flash, the platform alarm will sound, and all functions will be
disabled until the capacity select switch is put back into the
500# position.

Swing Speed Proportioning

Swing Speed Proportioning uses the boom length and angle
sensors to improve the comfort, speed and control of the turn-
table swing function. Turntable swing speed is increased as
the distance of the platform to the center of rotation is
decreased. This results in approximately constant platform
speeds regardless of boom position. Swing speed proportion-
ing is disabled with any envelope sensors failure. Disabling of
swing speed proportioning will default to the slowest swing
speed setting.
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Platform Load Sensing System

The Platform Load Sensing System (LSS) consists of 1 load cell
and 2 linkages mounted to the platform rotator and replaces
the platform support on machines that get this optional instal-
lation. The load cell includes a sealed circuit and is connected
directly to a CAN-based platform control panel within the plat-
form box. This system compares the capacity mode (500# or
10004#) recognized by the dual capacity system to the mea-
sured weight in the platform. When the capacity is exceeded,
or when there is a fault in the system, the platform overload
indicator will flash, the platform alarm will sound at the rate of
5 sec on, 2 sec off and all platform controls (except auxiliary
power) will be disabled. For CE Market, the ground controls are
also affected.

Electronic Platform Leveling

The electronic platform leveling system uses two tilt sensors
(mounted on either side of the platform rotator), a control
valve (mounted to the platform support), a level cylinder, and
the platform control module (mounted in the platform control
box) to automatically measure and control the incline of the
platform with respect to gravity. While in the automatic posi-
tion of the boom control select platform leveling is active
while operating drive, telescope, main lift, jib lift or swing and
is not active while operating any other function (e.g. rotate, jib,
or steer). While in the manual position of the boom control
select platform leveling is active while operating main lift and
jib lift only. The system controls the platform angle relative to
gravity using a set point established during power-up (cycling
of the EMS) or at the conclusion of a manual platform level
override by the operator using the platform level override
switch from either the platform or the ground control. In other
words the operator can choose a platform incline other than
level with gravity and the system will maintain that incline
automatically. If a fault occurs in the platform leveling system
the following will occur:

« Automatic platform leveling will stop (except when there is
a fault in only one sensor)

+ The platform level fault indicator will flash
+ The platform alarm will sound

« All functions will default to creep speed if in platform mode
and the boom is out of the transport position

To reset the fault the emergency stop switch should be recy-
cled.

Boom Control Select

The boom control select switch is mounted on the platform
control panel and allows the operator the ability to select
between two different modes of boom control functionality:
automatic and manual. While in either mode, the envelope
control system and moment control system remains active.

When the boom control is selected to the automatic boom
control position, lift and telescope movements are coordi-
nated by the control system as described in the controlled arc,
controlled boom angle, and envelope tracking descriptions.
These systems will remain active to automatically assist the
operator in keeping the boom within the envelope boundar-
ies. When operating in the automatic mode, the following
functionality characteristics should be noted.

+ While operating Lift Up, the boom may also telescope out
(controlled arc)

+ While operating Lift Down, the boom may also telescope in
(controlled arc)

+ While operating Swing or Drive, the boom may lift up or lift
down (controlled boom angle)

« While operating Telescope In, the boom may lift down
when at high boom angles and the creep light is flashing
(envelope tracking)

In addition, when the boom control is selected to the auto-
matic position, the automatic platform leveling feature is
active during lift, telescope, swing, and drive movements as
described in the electronic platform leveling system descrip-
tion.

When the boom control is selected to the manual position, lift
and telescope movements are controlled separately by the
operator effectively turning off the controlled arc, controlled
boom angle, and envelope tracking systems. Without these
systems being active, the control system will stop the move-
ments of the boom when the envelope boundaries are
reached and the functions that could violate the envelope will
be restricted. The platform alarm will sound and the BCS light
will flash with attempts to operate a restricted function. In
addition, when the boom control is selected to the manual
position, the automatic platform leveling feature is active only
during lift movements.
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Platform Control Enable System

The platform controls make use of a time dependent enable
circuit to limit the time availability of “live” or enabled controls.
To operate any directional function, the footswitch must be
depressed before activation of the function. When the
footswitch is depressed, the controls are enabled and the
operator has 7 seconds to operate any function. The controls
will remain enabled as long as the operator continues to use
any function and will remain enabled 7 seconds after the last
function has been used. While the controls are “live’, the
enabled light will be illuminated in the platform display panel.
When the time limit has been reached, the enabled light will
turn off and the controls will be “dead” or disabled. To con-
tinue use of the machine the controls must be re-enabled to
start the timer system over again. This is done by releasing all
functions, then releasing and re-depressing the footswitch.
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Boom Recovery Mode

Boom Recovery Mode allows the boom to be lifted down and
telescoped in, in the event CAN bus communication is lost to
both the Jib Control Module and the Platform Module.

Boom Recovery Override is only available in the event the
ground module loses CAN communication with both the Jib
Control Module and the Platform module, in the case of a sev-
ered boom cable for example. This mode allows the boom to
be lifted down and telescoped in.

Boom Recovery override is accessible in-Access Level 1. Using

the Left ( and Right
shown below is reached.

7 3

arrow keys until the screen

- =

= &
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Press ENTER

To enable the override mode 58237 must be entered as the
code. When the code is entered, the screen will show:

4-6

ENTERI
, the screen should read:

f

N

ESC

ENTER

=\

N~

——

7

N

ENTER

\\

g

Use the Left

or Right

arrow key until you see:

N

wo o ) INe
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BOOM RECOMERY?
ESC ENTER

%

Press Enter

A

or Down

ENTER|
3. Once Enter

A4

——————

ENTE
3 is pressed using the Up

arrow key will turn the boom recovery

on or off. Once turned on, main boom lift down will be
enabled and main telescope in will be enabled to recover the
boom. After the boom is brought down it will be trapped into
transport. Reset or turning it off is achieved by escaping out of
the service mode, by cycling power to the machine, or re-
entering the service mode and manually turning it off.
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4.2 PLATFORM

Platform/Support Removal

PLATFORM SUPPORT

MAF24140

Figure 4-1. Location of Components

1. Disconnect electrical cable from control console.

NOTE: The platform weighs approximately 121 1b (100 kg).

2. Remove the bolts securing the platform to the platform
support, then remove the platform.

MAF09590
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NOTE: The platform support weighs approximately 125 Ib
(56.8 kg).
3. Using a suitable device, support the platform support.
4. Remove the bolts and locknuts securing the support to
the rotator.
MAF24120
5. Using a suitable brass drift and hammer, remove the

center bolt and locknut.

MAF24130

6.

Remove the platform support from rotator.
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P|atfo|-m/support Installation 4. Torque the nut on the rotator center bolt to 586 ft. Ibs.
(795 Nm) and the retaining bolts 35 ft. Ibs. (50 Nm).
NOTE:  The platform support weighs approximately 125 Ib NOTE: The platform weighs approximately 221 Ib (100 kg).
(56.8 kg).
5. Using a suitable lifting device., position the platform on
1. Using a suitable device, support the platform support the platform support and install the bolts securing the
and position it on the rotator. platform to the platform support. Torque the bolts to

55 ft.lbs. (75 Nm).
2. Install the rotator center bolt and locknut.

MAF09590

6. Connect the electrical cable to the platform control con-
sole.

S5

MAF24130

3. Apply Medium Strength Threadlocking Compound to
the eight bolts securing the support to the rotator and
install the bolts.

MAF24120
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ABD

NOTE:

If any rotator bolts are replaced, all bolts on the

rotator should be retorqued.

MAF09630

31215067

m o N o >

Torqueto35ft.Ibs. (50Nm)

Medium Strength Threadlocking Compound
Torque to586 ft. Ibs. (795Nm)

Check torque every 150 hours of operation
Torqueto 55ft. Ibs. (74 Nm)

Figure 4-2. Platform Support Torque Values
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4.3 ROTATOR

Removal

1.

NOTE:

NOTE:

4-10

Remove the Platform and Platform Support. Refer to
Section 4.2, Platform.

Tag and disconnect hydraulic lines to rotator. Use
suitable container to retain any residual hydraulic fluid.
Cap or plug all openings of hydraulic lines and ports.

The rotator approximately weighs 230 Ib (104 kg).
Thejib lift cylinder approximately weighs 194.7 Ib (87.6 kg).

Supporting the rotator and jib lift cylinder, remove hard-
ware from pin #1. Using a suitable brass drift and ham-
mer remove pin #1.

Remove the hardware from pin #2. Using a suitable
brass drift and hammer, remove pin #2 and remove the
rotator.

Installation

NOTE: The rotator approximately weighs 230 Ib (104 kg).

NOTE: Thejib lift cylinder approximately weighs 194.7 Ib (87.6 kg).

1.

Supporting the rotator and jib lift cylinder, align rotator
with jib lift cylinder and jib. Using a soft head mallet,
install pin #1 to the jib assembly. Install hardware secur-
ing pin #1.

Using a soft head mallet install pin #2 to jib assembly
and install the rotator. Install hardware securing pin #2.

Install the platform and platform support. Refer Section
4.2, Platform.

Remove cap or plugs from openings of hydraulic lines
and ports and connect hydraulic lines to the rotator as
tagged during removal.
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JIB LIFT CYLINDER

=
ROTATOR N\

MAF09640

Figure 4-3. Rotator Removal/Installation
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4.4 BOOMREMOVAL AND INSTALLATION

Removal

il;

4-12

1.

If necessary, remove the platform.
If necessary, remove the jib.

Tag and disconnect hoses T2 T3, 7, 8, and Pressure Filter
lines from the main valve. Cap or plug all openings.
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4. Tag and disconnect all electrical lines from the limit 9. Carefully lift the boom from the machine, taking care to
switches and generator that go to from the turntable to feed the hydraulic and electrical lines up alongside the

the powertrack. boom as it is raised.

Installation

1. Lift the boom almostinto position.

2. Feed the hydraulic hoses and electrical lines down
alongside the hood.

3. Loosely connect the powertrack end. Remember to
5. Elevate the boom enough to remove the upper lift cylin- tighten the bolts the rest of the way when installation is
der pin. Use an overhead crane or similar lifting device complete.
to support the weight of the boom.

6. Using an adequate lifting device, support the weight of
the lift cylinder and remove the lift cylinder pin. Lower
the lift cylinder down until it rests on the boom rest.

4. Lower the boom into position and install the boom
pivot pin.

7. Use an overhead crane or similar lifting device to sup-
port the rear of the boom.

8. Remove the boom pivot pin.

4-14 31215067
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5. Raise the front of the boom enough to allow connection
of the lift cylinder.

Attach a lifting strap to the lift cylinder. Raise the lift cyl-
inder into place and install the lift cylinder pin.

7. Connect the hydrauliclines as tagged during removal.

8. Connect the electrical lines as tagged during removal.
9. Ifremoved, install the jib.

10. If removed install the platform.

31215067

4.5 BOOM ASSEMBLY

Assembly

NOTE: Throughout this procedure, boom sections are identified
numerically, 1-5. Boom Section 1 is at the base, Boom Sec-
tion 5 is the fly.

NOTE: During Assembly, Super Lube® lubricant (JLG PN 3020042)
is to be moderately applied to all four inner surfaces of
both ends of each boom section to a minimum depth of
three to four feet and also to the end of section 5 that is
inserted into section 4.

NOTE: During Assembly, Super Lube® lubricant (JLG PN 3020042)
is to be moderately applied to all outer surfaces of interior
wear pads after they are assembled to the insertion end of
boom sections. Care should be taken to avoid application
on exposed painted surfaces of the fully extended boom.

AVOID APPLICATION
ON EXPOSED
PAINTED SURFACES

\

APPLY TO
WEAR PAD
SURFACES

NOTE: Boom section 5 weighs approximately 1682 Ib (763 kg).

1. Place boom section 5 on a proper supporting device.
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Install the side rear wear pads and shims. Coat the
retaining bolts with Medium Strength Threadlocking
Compound and secure the wear pads with the bolts and
washers. Torque the bolts to 40.5 ft.lbs. (55 Nm).

Install the top and bottom rear wear pads and shims.
Coat the retaining bolts with Medium Strength Thread-
locking Compound and secure the wear pads with the
bolts and washers. Torque the bolts to 40.5 ft.lbs. (55
Nm).

Install the section 5 retract ropes to into the holes in the
side of section 5. Place tape over the holes to keep the
cables in place during assembly as shown.

4-16

Install the section 5 extend ropes into the mounting
holes in the bottom of section 5. Place tape over the
holes to keep the cables in place during assembly as
shown.

NOTE: Boom section 4 weighs approximately 1898 Ib (861 kg).
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i |e
BOOM SECTION 5

BOOM SECTION 4
BOOM SECTION 3
BOOM SECTION 2

BOOM SECTION 1
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Figure 4-5. Boom Assembly - Sheet 1 of 9
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Figure 4-10. Boom Assembly - Sheet 6 of 9
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WEAR PAD, SHIM
KEEPER PLATE

WEAR PAD, SHIM

WEAR PAD, SHIM

DEFLECTOR

WEAR PAD, SHIM
Figure 4-12. Boom Assembly - Sheet 8 of 9
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SECTION 4 - BOOM & PLATFORM

NOTE: *-Medium Strength Threadlocking Compound.
** - High Strength Threadlocking Compound.
#- Apply to Tapped Hole Prior to Fastener Installation.

MAF31490

Figure 4-14. Locations for Threadlocker Application - Sheet 1 of 5
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NOTE: *-Medium Strength Threadlocking Compound. N

** - High Strength Threadlocking Compound.

MAF31500

Figure 4-15. Locations for Threadlocker Application - Sheet 2 of 5
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